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LEXICON  OF  GEOLOGIC  NAMES 
OF  THE  UNITED  STATES 


Compiled  by  M.  Grace  Wilmarth 


INTRODUCTION 

The  compilation  of  a lexicon  of  geologic  names  was  suggested 
to  the  compiler  more  than  25  years  ago,  by  Dr.  T.  W.  Stanton,  who 
served  as  chairman  of  the  Committee  on  Geologic  Names  from  1912 
to  January  1931,  when  he  became  Acting  Chief  Geologist  of  the 
United  States  Geological  Survey,  and  later  served  as  Chief  Geologist 
until  his  retirement  September  30,  1935.  Dr.  Stanton  suggested 
that  the  definitions  should  state,  briefly,  the  lithology,  thickness,  age, 
underlying  and  overlying  formations,  and  type  locality;  and  the 
formal  definitions  herein  given  have  been  compiled  in  accordance 
with  that  suggestion. 

' The  compilation  of  the  lexicon  was  undertaken  as  a piece  of 
'knitting  work,”  or  a byproduct,  but  during  the  years  that  have 
elapsed  between  the  initiation  and  the  completion  of  the  task,  the 
volume  of  routine  work  that  has  flowed  across  the  compiler’s  desk 
has  been  so  steady  and  so  heavy  that  work  on  the  lexicon  has  been 
very  desidtory,  being  stopped  for  intervals  of  weeks,  months,  and 
even  a year  at  a time.  During  all  of  these  pauses  in  the  work  the 
coining  of  new  names  went  on  apace,  until  the  lexicon  as  it  stands 
today  probably  includes  three  times  as  many  names  as  were  in  the 
literature  when  the  work  was  started.  During  the  periods  when 
no  work  was  being  done  on  the  lexicon  itself,  however,  data  were  con- 
stantly being  compiled  that  were  needed  in  its  preparation  and  in 
•he  routine  work  of  the  committee. 

After  the  lexicon  was  started  it  was  found  that  many  names  had 
been  redefined  (some  of  them  more  than  once),  and  that  the  original 
definitions  are  not  those  in  current  use.  This  made  necessary  the 
compilation  of  the  different  definitions,  thus  adding  greatly  to  the 
labor  and  to  the  contemplated  size  of  the  book.  Work  on  the  lexicon 
also  made  evident  the  need  for  stratigraphic  charts,  against  which 
•he  definitions,  redefinitions,  and  geographic  distribution  of  the  units 
could  be  checked.  For  the  last  few  years  work  on  the  lexicon  has 
kept  pace  with  the  preparation  of  these  State  charts. 
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In  order  to  avoid  undesirable  duplication  of  names,  and  to  supply 
information  frequently  sought,  the  names,  geographic  areas,  and 
ages  of  the  principal  underground  geologic  units  have  been  listed; 
also  the  names  and  geographic  regions  of  Pleistocene  moraines,  with 
a reference  to  the  publication  in  which  an  outline  or  a description 
of  each  will  be  found.  The  names  of  coal  beds  and  ore  beds  have  not 
been  listed. 

The  time  terms  have  also  been  listed,  but  the  full  definitions  of  the 
era,  system,  and  series  terms  having  been  given  in  United  States 
Geological  Survey  Bulletin  769,  1925,  only  very  brief  definitions  of 
them  are  given  here,  with  a reference  to  Bulletin  769. 

In  order  to  reduce  the  size  of  the  book  certain  words,  frequently 
used,  have  in  most  places  been  abbreviated  in  the  text.  These  abbre- 
viations are  listed  beyond.  The  points  of  the  compass  have  also 
been  abbreviated,  and  in  general  the  names  of  the  States,  except  in 
the  top  captions.  The  word  “the”  has  been  eliminated  wherever 
practicable.  Certain  signs  have  also  been  employed,  as  follows: 

= indicates  equivalent  to  or  equivalent  of. 

-f  means  plus. 

± means  plus  or  minus,  or  more  or  less. 

***  indicate  Intervening  beds. 

Some  entries  have  been  inserted  for  the  benefit  of  the  layman,  or 
to  direct  attention  to  Survey  usage — for  example : 

Palaeozoic.  An  early  spelling  of  Paleozoic. 

('ainozoic.  An  early  spelling  of  Onozole. 

Waverlian.  A variant  of  Waverlyan. 

The  endeavor  has  been  made  to  make  the  digests  of  the  definitions 
as  brief  as  possible.  The  material  has  usually  been  gleaned  from 
many  pages  of  the  reports  cited,  but  in  order  to  economize  time  and 
space,  all  pages  from  which  the  digested  material  was  obtained  are 
usually  not  listed,  but  only  the  page  containing  the  essential  part 
of  the  definition  or  the  inclusive  pages  of  the  paper  cited. 

It  may  be  noticed  that  unequal  treatment  has  been  accorded  to 
the  names — that  is,  most  names  have  only  one  entry  (a  digest  of  the 
original  definition),  many  names  have  several  entries,  and  some 
names  have  many  entries.  In  explanation  it  may  be  said  that  the 
original  definitions  of  most  geologic  names  are  the  definitions  still 
in  current  use;  that  other  names  have  been  redefined  (some  of  them 
several  times),  necessitating  a digest  of  the  redefinitions;  that  still 
other  names  have  had  a long  and  interesting  history  leading  up  to 
their  present  commonly  accepted  definitions  and  location  in  the 
geologic  column,  necessitating  brief  mention  of  the  views  of  the 
geologists  who  have  contributed  most  to  their  elucidation;  and  that 
some  other  names  are  still  “bones  of  contention,”  necessitating  brief 
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mention  of  divergent  views  regarding  them.  But  to  cite  the  reports 
of  those  who  have  simply  described  a geologic  unit,  already  named, 
in  some  particular  field  in  which  they  have  worked,  or  to  explain  the 
misidentifications  of  the  units  in  different  areas,  is  quite  outside  the 
scope  of  this  book.  Where  there  is  disagreement  regarding  the 
age  of  a unit,  the  views  of  several  authorities  usually  are  given. 

Definitions  and  redefinitions  are  given  of  only  the  units  found  in 
the  United  States  and  Alaska,  but  the  names  and  current  age  desig- 
nations of  the  geologic  units  of  Canada,  Mexico,  Hawaii,  the  West 
Indies,  and  Central  America  are  also  listed,  together  with  citations  to 
the  publications  in  which  they  were  first  defined,  as  recorded  in  United 
States  Geological  Survey  Bulletin  191,  by  F.  B.  Weeks,  and  subse- 
quent accessions  to  that  list  by  J.  M.  Nickles  and  Miss  E.  M.  Thom; 
the  compiler  has  examined  very  few  of  the  books  cited  for  the  foreign 
names.  Where  it  was  possible  to  do  so  without  the  expenditure  of 
much  time,  the  original  definitions  of  a few  Canadian  units  are 
given.  A few  widely  used  paleontologic  names  by  which  some 
geologic  units  have  been  designated  have  also  been  listed,  together 
with  the  geographic  names  by  which  they  are  now  known. 

The  capitalization  of  time  terms  in  digested  matter  is  that  of 
the  author  cited. 

The  stratigraphic  papers  summarized  and  used  in  the  preparation 
of  this  lexicon  are  largely  those  listed  in  Bulletin  191  and  the  sub- 
sequent accessions  to  that  list  up  to  January  1,  1936.  The  lexicon 
contains  some  names  of  1936  coinage,  but  part  of  the  1936  literature 
the  compiler  has,  necessarily,  left  to  her  successor  to  digest  and 
record. 

Names  printed  in  black-face  type  are  in  current  use  by  the  United 
States  Geological  Survey;  names  preceded  by  a dagger  (f)  have 
been  either  abandoned  by  their  authors  or  rejected  for  use  in  the 
classification  of  the  United  States  Geological  Survey;  names  in 
roman  type  without  a dagger  have  not  been  considered  by  the 
Committee  on  Geologic  Names  of  the  United  States  Geological 
Survey  for  use  in  Survey  reports. 

The  age  assignments  of  the  units  whose  names  are  printed  in 
black-face  type  are  those  at  present  in  use  by  the  United  States 
Geological  Survey.  That  some  of  these  age  assignments  will  be 
changed,  as  evidence  accumulates,  is  to  be  expected.  The  age  assign- 
ments of  units  not  printed  in  black-face  type  are  those  given  by 
their  authors  or  in  subsequent  reports  cited.  The  use  of  a well- 
known  group  name  in  parentheses  following  the  age  designation  of 
a unit  does  not  mean  that  the  United  States  Geological  Survey 
classifies  the  unit  as  ladonging  to  the  group  mentioned,  but  that 
its  fossils  indicate  correlation  with  that  group. 
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The  counties  mentioned  in  the  top  captions  are  not  intended  to 
indicate  exact  geographic  distribution  of  the  unit  described,  but 
are  given  as  clues  to  the  part  of  the  State  in  which  it  occurs. 

Survey  geologists  have  been  generous  of  time  and  knowledge  in 
the  endeavor  to  connect  geologic  units  of  early  reports  with  those  in 
current  use. 

The  compiler  hopes  that  the  lexicon  will  prove  a time  saver  for 
the  busy  geologist,  who,  like  all  other  “humans,”  needs  frequently 
to  refresh  his  memory  quickly. 

The  State  charts  compiled  in  connection  with  this  lexicon  (photo- 
lithographs of  which  have  been  distributed  by  the  United  States 
Geological  Survey)  bear  dates  as  follows: 


Ala..  March  1935. 

Ariz.,  March  1932. 

Ark.,  August  1934. 
Calif.,  January  1927. 
Colo.,  June  1931. 

Conn..  April  1929. 

Del.,  November  1938. 
Fla.,  Mnrch  1935. 

Ga.,  March  1935. 

Idaho,  September  1932. 
111.,  August  1936. 

Ind.,  February  1930. 
Iowa,  April  1930. 

Kans.,  October  1930. 
Ky.,  February  1930. 
La.,  March  1931. 

Maine,  September  1935. 


Md„  April  1929. 

Mass.,  April  1929. 

Mich.,  June  1929. 

Minn.,  August  1929. 

Miss.,  March  1935. 

Mo..  March  1930. 

Mont.,  July  1032. 

Nebr.,  October  19110. 

Nev.,  February  1933. 

N.  H.,  September  1935. 

N.  J„  April  1929. 

N.  Mex.,  February  1932. 

N.  Y.,  January  1928. 

N.  C.,  March  1935. 

N.  Dak.,  September  1931. 
Ohio,  February  1930. 


Okla.,  January  and  Febru- 
ary 1931. 

Oreg.,  August  1934. 

Pa.,  April  1928. 

R.  I.,  April  1929. 

S.  C.,  March  1935. 

S.  Dak.,  September  1931. 
Tenn.,  August  1929. 

Tex.,  September  1930. 
Utah,  December  1932. 

Vt.,  Septemlier  1935. 

Va.,  April  1929. 

Wash.,  July  1934. 

W.  Va.,  April  1929. 

Wla,  August  1929. 

Wyo.,  April  1925. 


The  following  abbreviations  are 

A.  A.  P.  G.,  American  Association  of 
Petroleum  Geologists. 

Acad.,  Academy. 

Adv.,  Advancement, 
nggl.,  agglomerate, 
aggls.,  agglomerates. 

Agr.,  Agriculture. 

Agric.,  Agricultural,  Agriculture. 

Am.,  America  or  American. 

Ann.,  Annual. 

App.,  Appendix. 

approx.,  approximate  or  approxi- 
mately. 

uren.,  arenaceous. 

argill.,  argillaceous. 

art..  Article  in  a publication. 

Ass.,  Association. 

Asst.,  Assistant. 

Ast.,  Astronomer  or  Astronomy. 


used  in  citations  and  in  text. 

av.,  average. 

Bd.,  Board, 
bdy,  boundary. 

Bien.,  Biennial. 

Bi-Mon.,  Bi-Montlily. 

Biol.,  Biological, 
bldg.,  building. 

Bot.,  Botany, 
btw.,  between. 

Bull.,  Bulletin. 

Bulls.,  Bulletins. 

Bur.,  Bureau, 
calc.,  calcareous. 

Cumb.,  Cambrian. 

Can.,  Canada. 

Carbf.,  Carboniferous, 
cgl.,  conglomerate, 
cgls.,  conglomerates, 
chap.,  chapter. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


5 


Circ,  Circular. 

Co,  County  or  Company. 

Call,  College  or  Collections. 

Comm,  Commission. 

Comp,  Comparative. 

Conf,  Conference. 

Cons.,  Conservation, 
contemp,  contemporaneous. 

Contr,  Contribution. 

Coop.,  Cooperative, 
wr,  corner. 

Coun,  Council. 

Cret,  Cretaceous, 
deg,  degree  or  degrees. 

Dept,  Department. 

Dev,  Devonian, 
diam,  diameter. 

Dir,  Director. 

discon,  disconformity  or  diseonform- 
ably. 

Dissert,  Dissertation  or  Disserta- 
tions. 

disc,  district 
div,  division. 
doL,  dolomite. 

E.,  east 

Econ,  Economic. 

Ed..  Education, 
ed,  edition. 

Elem,  Elementary. 

elev,  elevation. 

Eng,  Engineering,  Engineer. 

Engrs,  Engineers. 

Eo,  Eocene, 
equiv,  equivalent 
est,  estimated. 

Extr,  Extract, 
fangl,  fanglomerate. 
fangls,  fanglomerates. 
fm„  formation, 
fms,  formations, 
ft,  feet  or  foot 
Gd,  Ground. 

Gen,  General. 

Geog,  Geographic. 

Geol,  Geology,  Geologist,  or  Geologi- 
cal. 

geol,  geology,  geologic,  geological. 
Govt,  Government 
gyp-,  gypsum. 

Hdb,  Handbook. 

Hist,  History  or  Historical. 

Hydrog,  Hydrography. 


in,  inch  or  Inches. 

Indus,  Industrial. 

Inst,  Institute  or  Institution. 

Int,  International,  Interior. 

Intr,  Introduction. 

Jour,  Journal. 

Lab,  Laboratory 
Lett,  Letters. 

Lib,  Library. 

Is,  limestone, 
lss,  limestones, 
loc,  locality. 

Lyc,  Lyceum, 
mag,  magnesian. 

Man,  Manual. 

Math,  Mathematical  or  Mathemalies. 
max,  maximum. 

Meet,  Meeting. 

Mem,  Memoir, 
memb,  member. 

Memo,  Memorandum. 

Met,  Metallurgical,  Metallurgy,  or 
Metals. 

Mg,  Mining, 
mi,  mile  or  miles. 

Mid,  Midwest,  Midland. 

Min,  Mining,  Mineral,  Mineralogist,  or 
Mines. 

Mlo,  Miocene. 

Misc,  Miscellaneous. 

Miss,  Misslsslppian. 

mm,  millimeter  or  millimeters. 

Mon,  Monthly  or  Monograph, 
ms,  manuscript. 

Mtn,  Mountain. 

Mt  ns,  Mountains. 

Mus,  Museum. 

N,  North. 

Nat,  National,  Naturalist,  or  Natural, 
noucon,  nonconformity,  noucouform- 
ably. 

n.s,  new  series. 

Oec,  Occasional. 

Olig,  Oligoeene. 

Ont,  Ontario, 
opp,  opposite. 

Ord,  Ordovieiau. 

Pa,  Pennsylvania. 

Pal,  Pnleontology. 

Pam,  Pamphlet. 

Penn,  Pennsylvanian. 

Perm,  Permian. 

Pet,  Petroleum. 
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Petrog.,  Petrography. 

Phil.,  Philosophical. 

Phys.,  Physics  or  Physical, 
pi.,  plate. 

Plcist.,  Pleistocene. 

I’l to.,  Pliocene, 
pis.,  plates. 

P.  P..  Professional  Paper. 
pre-Camb.,  pre-Cambrian. 

Prel.,  Preliminary. 

Proc.,  Proceedings. 

Prog..  Progress. 

PL,  Point  (of  land). 

pt..  Part  (of  a publication). 

Ptg,  Printing. 

Pub.,  Publication, 
qtz,  quartz, 
qtzite,  quartzite, 
qtzltcs,  quartzites, 
qtzitic,  quartzitie. 
quad.,  quadrangle, 
quads.,  quadrangles. 

Quart.,  Quarterly. 

Qunt.,  Quaternary. 

Reconn..  Reconnaissance, 
rept,  report, 
repts,  reports. 

Res.,  Resources,  Reservation. 
Rev.,  Review. 

Roy.,  Royal, 

R.  It..  Railroad. 

Ry,  Railwuy. 

8.,  south. 

Sci.,  Science,  Scientific,  Sciences, 
sec.,  section, 
secs.,  sections. 

Secy,  Secretary. 


sed.,  sedimentary. 

Sep.,  Separate, 
sess.,  Session. 

sh. ,  shale. 

Sil.,  Silurian. 

si. ,  slate. 

Soc.,  Society. 

Spec.,  Special, 
ss.,  sandstone, 
sss.,  sandstones. 

Sta.,  Station. 

strut.,  stratigraphy,  stratigraphic,  or 
stratlgraphlcally. 

Summ.,  Summary. 

Suppl.,  Supplement. 

Stirv.,  Survey, 
syn.,  synonym. 

Tech.,  Technical,  Technology,  Technol- 
ogists. 

Terr.,  Territories. 

Tert.,  Tertiary. 

Topog.,  Topographic  or  Topography. 
Trans.,  Transactions. 

Twp,  Township. 

Twps,  Townships. 

uucon.,  unconformity  or  unconformnbly. 
undet.,  undetermined, 
undid.,  undifferentiated. 

Univ.,  University. 

U.  S.  G.  S.,  United  States  Geological 
Survey. 

VoL,  volume. 

W.,  west. 

W.  S.  P.,  Water  Supply  Paper, 
yds,  yards, 
yrs,  years. 

Zool.,  Zoology. 
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Aarde  shale. 

Pennsylvanian:  Northeastern  Kansas. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  94,  96). 
[See  under  Bachelor  Creek  Is.  On  p.  21  Aarde  sh.  is  descried  as  consisting  of 
3 ft.  of  yellowish  gray  clayey  sh.  with  Nodaway  coal  near  base.  On  p.  20  it  la 
given  a thickness  of  4*4  ft.] 

R.  C.  Moore,  1934  (personal  communication  April  20),  stated  that  lower  part  of 
Howard  Is.  intertongues  with  upper  part  of  Severy  sh.,  which  accounts  for  Aardo 
sh.  containing  Nodaway  coal.  The  underlying  Bachelor  Creek  Is.  also  intertingers 
in  Severy  sh.,  he  stated. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  39,  205-207).  Bachelor  Creek 
Is.  is  basal  memb.  of  Howard  Is.  in  southern  Kans..  from  Greenwood  Co.  southward. 
Where  it  is  absent,  as  in  N.  Kans.,  the  Nodaway  coal  and  other  beds  that  are 
st rat.  ®-  Aa rdo  sh.  memb.  of  Howard  Is.  are  classed  ns  belonging  to  top  of  Severy  sh., 
because  bdy  btw.  the  2 shales  can  not  be  drawn.  In  northern  area  Severy  sh. 
extends  up  to  base  of  Church  Is.  Named  for  Aarde  farm,  see.  4,  T.  26  S.,  R.  11  E., 
Greenwood  Co. 

Aaron  slate. 

Pre-Cambrian:  Central  southern  Virginia  and  central  northern  North  Caro- 
lina (Virgilina  district). 

F.  B.  Laney,  1917  (Va.  Geol.  Surv.  Bull.  14,  pp.  15,  19-27,  and  map).  Aaron  *1. — 
A slate-like  rock  formed  by  mixtures  of  varying  amounts  of  andesitic  volcanic  ash 
and  ordinary  land  waste,  which  through  pressure  and  other  Agents  of  metnmorphism 
have  been  changed  or  altered  into  a kind  of  hybrid  si.,  in  some  places  into  a schist. 
Varies  from  nearly  pure  greenstone  to  fairly  pure  argill.  gs.  and  si.  and  in  certain 
places  is  decidedly  conglomeratic.  The  rock  is  by  no  means  normal  si.,  and  term 
“si.”  was  applied  to  it  only  after  much  hesitation  and  many  vain  attempts  to  find 
a better  name.  In  field  work  it  was  called  “sandy  tuff.”  It  immediately  overlies 
Ilyco  quartz  porphyry.  Is  well  exposed  at  many  places  along  Aaron’s  Creek 
l Person  and  Granville  Counties,  N.  C.].  Assigned  to  Ord.  (?). 

A.  I.  Jonas,  1928  (Va.  Geol.  Surv.  prel.  ed.  geol.  map  of  Va.).  [The  block  of  pre- 
Camb.  extrusive  rocks  younger  than  Glenarm  series  and  designated  “greeustone 
volcanic*”  is  stated  to  include  a porphyrltic  amygdaloidal  and  tuffuceous  facies 
called  Aaron  slate.] 

Abbeville- York  zone. 

Pre-Cambrian:  Northwestern  South  Carolina. 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostlc  map  of  S.  C..  advance  copies;  published 
1908,  In  8.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  and  1907  (Summary  of  mineral  resources 
of  S.  C.,  pp.  6,  9,  12).  A bbevUle-York  zone  ( Archean ). — This  area  is  very  wide 
along  its  northerly  bdy,  which  Is  constituted  by  State  line,  but  narrows  along  its 
SW.  bdy,  formed  by  Savannah  River.  Is  hounded  on  NW.  by  Chprokee  and 
Anderson-Spartanburg  zones ; on  SE.  by  a line  which  proceeds  southwesterly  from 
a point  on  State  line  1.5  mi.  NW.  of  Hornsboro.  thence  crossing  Lynches  River  1.8 
mi.  above  mouth  of  Rocky  Creek,  thence  to  Heath  Springs,  thence  below  Peays 
Ferry  (Wa tepee  River)  by  Longtown,  thence  to  head  of  Sawneys  Creek,  thence 
across  Broad  River  (above  Its  confluence  with  Little  River),  thence  8.  of  Little 
Mtn,  thence  N.  of  Culbreath  Mine,  thence  N.  of  Meeting  St.  (2  mi.),  and  thence 
direct  to  a point  near  McCormick,  whence  it  continues  to  Savannah  River,  S.  of 
mouth  of  Little  River.  Marble,  of  seeming  upper  Cherokee  equivalence,  appears 
along  upper  limit  of  Abbeville-York  zone  interruptedly  from  E.  side  of  Enoree 
River  to  E.  side  of  Saluda  River.  Rocks  consist  of  gnoissoids,  granite,  syenite, 
quartz,  mica  and  hornblende  schists  and  slates,  qtzite,  gnbbro.  trachyte,  porphyries, 
serlcite  schists,  quartz  monzonito  schists,  dioritc  slates,  dinrlte,  trachyte,  pyroxenite, 
amphibolite,  felsite,  soapstone. 

Named  for  exposures  in  Abbeville  and  York  Counties. 
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Abbyvlile  gabbro. 

Pre-Cambrian:  Central  southern  Virginia  (Mecklenburg  County). 

F.  B.  Laney,  1017  (Va.  Geol.  Surv.  Bull.  14,  pp.  37-38,  map).  Abbyville  gabbro. — 
Much  altered  intrusive  hornblende  gabbro  of  dirty  greenish  gray  color;  coarse 
grained.  Occurs  in  vicinity  of  Abbyvlile.  Mecklenburg  Co..  Va. 

A.  I.  Jonas,  1928  (Vn.  Geol.  Surv.  prel.  od.  geol.  map  of  Va.).  mapped  the  hornblende 
gabbro  around  Abbyvlile,  Va.,  as  of  pre-Camb.  age  and  as  intrusive  into  Glenarm 
series  ( Algonklan?). 

Abercrombie  formation. 

Middle  Cambrian:  Western  Utah  (Gold  Hill  district). 

T.  B.  Nolan,  1930  (Wash.  Acad.  Sci.  Jour.,  vol.  20.  No.  17,  Oct.  19,  pp.  421-432). 
Abercrombie  fm. — Most  characteristic  type  is  a blue-gray  dense  la.  whose  thin 
bedding  Is  caused  by  thin  bands  or  partings  of  yellow,  buff,  pink,  or  light-grdy 
fosslliferous  sh.  The  Is.  bands  are  % to  Mi  inch  thick.  The  stmly  material  is 
present  only  locally  along  many  bedding  planes  and  Bimllar  splotches  of  sh.  occur 
leas  commonly  within  the  Is.  and  not  parallel  to  the  bedding.  With  increase  or 
decrease  in  amount  of  sh.  the  rock  grades  Into  lenticular  sh.  beds  or  into  rela- 
tively massively  bedded  las.  Thickness  2.700^:  ft.  Middle  Camb.  fossils.  Grades 
into  underlying  Busby  qtsite  and  into  overlying  Young  Peak  dol.  Abercrombie 
Peak,  on  ridge  S.  of  Dry  Canyon,  in  Gold  Hill  diet..  Is  underlain  by  this  fm., 
hence  the  name. 

See  also  U.  S.  G.  S.  P.  P.  177.  1934. 

Aberdeen  formation. 

Triassic:  British  Columbia. 

C.  Camsell,  1910  (Canada  Geol.  Surv.  Mem.  2.  pp.  45.  06).  I Assigned  to  Carbf.l 

H.  8.  Bostock,  1930  (Canada  Geol.  Surv.  Stimm.  Kept.  1929,  pt.  A,  p.  203).  [As- 
signed to  Triassic.  J 

Aberdeen  sandstone.  (In  Pottsville  formation.) 

Pennsylvanian:  Western  Kentucky. 

A.  F.  Crider,  1915  (Ky.  Geol.  Snrv..  4th  ser.,  vol.  3,  pt.  1.  pp.  173-175).  Aber- 
deen 88. — Coarse,  massive,  cliff-making  ss.,  40  ft.  thick,  forming  steep  cliffs  in  re- 
gion of  Aberdeen,  Butler  Co.  Forms  bluff  on  which  Morgantown  is  situated.  Base 
of  ss.  is  75  ft.  above  low  water  at  Morgantown.  Either  rests  on  Aberdeen  coal 
or  is  separated  from  It  by  4 to  6 ft.  of  sh.  Well-marked  erosional  uncon.  at  base. 

Named  for  Aberdeen,  Butler  Co.,  where  it  stands  out  in  prominent  cliffs 
along  Green  iUver.  Typically  exposed  at  Aberdeen  Ferry. 

Aberdeen  sandstone  member  (of  Blackhawk  formation). 

Upper  Cretaceous:  Central  eastern  Utah  (Book  Cliffs). 

F.  B.  Clark,  1928  (U.  8.  G.  S.  Bull.  793).  Aberdeen  ss.  mrmb.  of  Blackhoiek  fm.— 
Massive,  medium-grained  buff  hs.,  60  to  200  ft.  thick,  lying  160±  ft.  above  Star 
Point  ss.  Underlies  Castlegate  “A”  coal  and  overlies  lower  part  of  Spring  Canyon 
coal  group,  but  in  places  grades  laterally  into  part  of  that  coal  group.  Exposed 
near  Aberdeen  mine,  NE.  of  Kenilworth,  Castlegate  quad.,  Curbon  Co. 

Abilene  conglomerate. 

Tertiary:  Central  Kansas. 

C.  S.  Prosser,  1895  (Jour.  Geol.,  vol.  3,  pp.  786,  789,  797).  Abilene  cgl. — Cgl.,  15 
to  20  ft.  thick,  lying  about  150  ft.  above  base  of  Marion  fm.  Underlain  by  sbaiy 
buff  lss.  and  overlain  by  buff  lss.  and  marls  of  Marlon  fm. 

L.  C.  Wooster,  1905  (The  Carboniferous  rock  system  of  eastern  Kans.).  Abilene 
cgl.  consists  of  is.  and  quarts  pebbles  and  is  top  memb.  of  Marion  beds  as  here 
defined. 

J.  W.  Beede,  1909  (Kans.  Acad.  Sci.  Trans.,  vol.  22,  pp.  248-256).  Abilene  cgl.  Is 
top  memb.  of  Marion  fm.  [See  under  IMarUm  fm.] 

K.  C.  Moore  and  W.  P.  Haynes.  1917  (Kans.  Geol.  Surv.  Bull.  3).  Abilene  cgl. 
memb. — Top  memb.  of  Marlon  fm.  Is  a peculiar,  somewhat  variable,  conglomerated 
Is.  At  type  loc.,  in  vicinity  of  Abilene,  it  is  a calc.  cgl.  containing  some  sand  and 
88.  pebbles.  In  vicinity  of  Herington  and  Marlon  it  is  represented,  according  to 
Beede,  by  ‘'heavy,  hard,  perhaps  dolomitic  stone,  composed  of  fragments  of  yellow, 
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orange,  and  gray  masse*  firmly  united  In  a light -gray  cementing  material.’*  Over- 
lies Pearl  sh.  memb. 

R.  C.  Moore,  1920  (Kans.  Geol.  Stirv.  Boll.  6.  pt.  2,  p.  63,  footnote).  So-called 
Abilene  cgl.  is  Tert.  I See  fuller  statement  under  fMorton  fm.  Other  geologists 
continued  to  classify  these  beds  as  Perm.] 

E.  C.  Parker,  1925  (A.  A.  P.  O.  Bull.,  vol  9,  No.  6,  p.  982,  in  reply  to  question  of 
C.  N.  Gould : **Is  It  not  true  that  at  the  location  the  Abilene  fm.  la  a mud  or 
clay  cgl.?").  This  bed  in  type  section  at  Abilene,  Kans.,  at  the  few  exposures 
where  it  is  unaltered,  la  a soft  gray  Is.  about  2 ft.  thick.  The  interval  down  to 
top  of  llerlngton  Is.  varies  from  40  ft.  at  Abilene,  Kans.,  to  about  50  ft.  at  Ponca 
City,  Okla.  In  majority  of  exposures  this  calc,  material  has  been  partly  or  wholly 
dissolved  and  redeposited  in  same  horizon,  often  with  gyp.  derived  by  solution 
from  strata  higher  in  the  section.  Due  to  this  mode  of  origin,  pieces  of  the  green 
sh.  above  Abilene  l*.,  as  it  might  tetter  be  named,  have  been  Included  In  gome 
places  in  this  massive  bed  of  secondary  Is.  It  cun  no  more  be  culled  a cgl.  than 
the  top  memb.  of  the  Herington,  which  is  often  similarly  altered  at  type  vicinity. 

W.  A.  Ver  Wlebe,  1937  (letter  dated  April  15).  Geologists  of  Wichita  and  other 
parts  of  Kans.  are  agreed  as  to  Tert.  age  of  Abilene  cgl. 

Named  for  Abilene,  Dickinson  Co. 

Abilene  formation. 

Permian : Central  and  central  northern  Texas. 

W.  E.  Wrather.  1917  (8W.  Ass.  Pet.  Geol.  Bull.,  vol.  1,  pp.  9S-96).  Abilene  fm. — 
Thin  fOKsiliferous  Ins.  separated  by  red  and  blue  clays.  Thickness  170  ft. 
Top  memb.  of  Wichita  beds.  Occurs  around  Abilene  and  perhaps  southward 
beneath  Callahan  Divide.  Thins  out  and  disappears  to  N.,  but  underlying  Luedcrs 
Is.  persists  to  within  a few  ml.  of  Red  River. 

J.  W.  Beede  and  V.  V.  Waite,  1918  (Unlv.  Tex.  Bull.  1816,  pp.  45-46).  The  term 
Arroyo  fm.  is  given  to  series  of  soft  Iss.,  marls,  shales,  and  gyp.,  260  ft.  thick 

, In  Runnels  Co.,  which  occur  on  and  near  Los  Arroyo,  2%  mi.  W.  of  Ballinger. 

There  is  one  persistent  bed  of  gyp.  In  lower  part  of  fm.,  and  some  shales  are 
red.  It  is  apparently  the  same  set  of  rocks  to  which  Wrather  applied  Abilene  fm. 
in  Taylor  Co.,  but  that  name  had  already  been  used  for  other  fm*.  and  Arroyo 
is  substituted  for  it.  The  correlation  of  upper  part  of  fm.  with  the  Is.  at  the 
standpipe  at  Abilene  was  substantiated  by  W.  A.  Rlney.  This  fm.  Is  tentatively 
placed  as  top  memb.  of  Wichita  stage.  Differs  considerably  from  underlying 
Luedcrs  fm. 

E.  H.  Sellards,  1933  (Unlv.  Tex.  Bull.  3282,  pp.  169,  175).  The  preoccupied  name 
Abilene  fm.  Is  discarded,  and  is  replaced  with  Arroyo  fm. 

Abilene  limestone. 

See  1025  entry  under  Abilene  cgl. 

Abitibi  group. 

Pre-Cambrian : Quebec. 

M.  E.  Wilson,  1912  (Canada  Geol.  Surv.  Summ.  Kept.  1911,  p.  276).  Abitibi  group, 
pre-Camb.  (Keewatin?). 

Abitibi  lUver  formation. 

Devonian : Ontario. 

T.  E.  Savage  and  F.  M.  Van  Tuyl,  1919  (Geol.  8oe.  Am.  Bull.,  vol.  30,  pp.  341, 
373,  375).  Abitibi  River  l».,  Dev.,  Canada. 

R.  H.  Hawkins,  1983  (Am.  Inst.  Min.  Met.  Engrs.,  Contr.  No.  40,  p.  1),  assigned 
Abitibi  River  fm.  to  Middle  Dev. 

Abo  sandstone  (also  Abo  redbeds).  (Of  Manzano  group.) 

Permian  (lower) : New  Mexico  (widespread). 

W.  T.  Lee,  1909  (U.  8.  G.  8.  Bull.  389).  Abo  $8. — Coarse-grained  ss.,  dark  red  to 
purple,  usually  conglomeratic  at  base;  with  subordinate  amount  of  sh.,  which  attains 
prominence  In  some  places.  Thickness  300  to  800  ft.  Upper  limit  is  drawn, 
below  the  gyp.,  for  obvious  reason  that  in  many  places  the  overlying  or  Yeso 
fm.  contains  beds  of  gyp.  and  gypsiferous  sh.  at  several  horizons,  through  a 
thickness  in  some  places  of  1,000  ft.  or  more.  Is  basal  memb.  of  Manzano 
group  and  rests  uncon.  upon  Magdalena  group.  Named  for  Abo  Canyon,  at  8. 
end  of  Manzano  Range. 
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Abram  conglomerate. 

Pre-Cambrian:  Western  Ontario  (near  Sioux  Lookout). 

F.  J.  Fettijohn,  1930  (Jour.  Geol.,  voL  38.  No.  6.  pp.  568  573).  Imbricated  ar- 
rangement of  pebbles  in  several  bands  of  a pre-Camb.  cgl.  (which  writer  ha  a 
chosen  to  call  Abram  cgl.),  near  Sioux  Lookout,  western  Ont..  is  described. 
The  Abram  cgl.  in  all  belts  contains  varied  assemblage  of  pebbles;  granites, 
greenstones,  and  green  schists,  felsites,  nietadiorites.  meiadinbascs,  and  quartz 
are  most  common.  One  belt  of  the  cgl.  occurs  on  shores  of  Abram  Lake. 

Abram  series. 

Pre-Cambrian:  Ontario  (Abram  Lake  region). 

F.  J.  Pettijohn,  1934  (Cgl.  of  Abram  I.nko.  Ont.,  and  its  extensions:  Geol.  Soc. 
Am.  Bull.,  vol,  45,  pp.  480.  481,  484.  486-505).  In  1930  (Jour.  Geol.,  voL 
38,  pp.  568  573)  writer  described  and  named  Abram  series.  [His  1030  paper 
introduced  Abram  cgl.,  which  appears  to  apply  to  only  basal  part  of  this  Abratrt 
scries.]  Abram  scries  consists  of  (descending):  (1)  Mica  scblsts(?);  (2)  si. 

and  si.  cgl.  alternating,  1,000+  ft.;  (3)  graywackes.  siltstones,  slates,  tuff  slates, 
cherty  slates,  and  iron  fm.,  1,250  ft.;  (4)  qtzite,  some  green  schists,  and 

rhyolite  porphyry,  50  to  700  ft.;  (5)  massive  to  lnmlnated  arkooite  with 

sporadic  granite  pebbles,  underlain  by  massive  arkosite  with  pebbles  and 

boulder  beds,  5.300  ft.;  (6)  boulder  cgl.,  0 to  1.000  ft.;  (7)  Imsal  brown  grit. 
30  to  100  ft.  Rests,  with  great  uncoil.,  on  post-Keewatin  intruslves,  and  under- 
lies post-Abram  intruslves  (“Algoman”). 

Abrams  mica  schist. 

Pre-Cambrian  (?):  Northern  California  (Trinity  and  Shasta  Counties). 

O.  II.  Ilershey,  1901  (Am.  Geol.,  vol.  27.  pp.  225-245).  Abrams  mica  schist. — 
Composed  of  thin  folia  of  muscovite  of  dull  colors  (gray,  light-brown,  yellow 
and  dull  red)  separated  by  irregular  layers  of  white  quartz,  representing  the 
original  laminae.  Very  highly  siliceous  throughout.  Is  of  sed.  origin,  being 

originally  a series  of  argil!,  ss.  beds  in  part  finely  laminated.  Thickness  about 
1,000  ft.  in  upper  Coffee  Creek  section,  but  may  be  much  thicker  at  Bully  Choop, 
to  8.  Named  for  Abrams  P.  O..  in  upper  Coffee  Creek  region. 

According  to  J.  S.  Diller  (unpublished  ms.  on  Weaverville  quad.)  the 
Abrams  mica  schist  is  5,000  ft.  thick. 

N.  E.  A.  Hinds,  1932  (Unlv.  Calif.  Pub.,  Dept.  Geol.  Sd.  Bull.,  vol.  20,  No.  11,  pp. 
375-410),  Introduced  /Siskiyou  terranc  to  include  Abrams  and  Salmon  fms. 

Abrigo  limestone. 

Upper  Cambrian  : Southeastern  Arizona. 

F.  L.  Ransome,  1904  (U.  S.  G.  S.  I'.  P.  21).  Abrigo  Is. — Distinguished  from  other 
calc.  fms.  of  Paleozoic  by  prevailing  thin  bedding,  and  particularly  by  conspicuous 
laminated  structure  produced  by  alternation  of  thin  irregular  sheets  of  chert  with 
layers  of  gray  Is. ; the  la.  layers  are  2 to  3 inches  thick,  the  chert  layers  usually 
thinner.  Dominant  color  dark  greenish  yellow.  Very  fissile  greenish  yellow 
calc,  shales  are  generally  characteristic  feature  of  lower  half  of  Abrigo.  Thick- 
ness 770  ft.  Rests  conformably  on  Bolsa  qtzite  and  is  apparently  cob  forma  bly 
overlain  by  Martin  Is.  (Dev.).  Named  for  exposures  in  Abrigo  Canyon.  3 mi.  SW. 
of  Bisbce.  In  Mount  Martin  section  upper  limit  of  Abrigo  fm.  is  defined  by  a 
bed  of  pure  white  qtzite  8±ft.  thick.  This  qtzite  is  persistent  and  is  always 
found  immediately  underlying  the  Martin  is.,  which  carries  Dev.  fossils.  It  ap- 
parently records  the  consummation  of  an  increasing  supply  of  sandy  sediments 
during  later  phases  of  deposition  of  Abrigo  Is.  and  contrasts  with  the  more  purely 
calc,  beds  of  overlying  Dev.  fm. 

N.  H.  Darton.  1925  (Unlv.  Ariz.,  geol.  ser.  No.  3.  Bull.  119,  pp.  48-51).  Fossils  col 
lected  from  Abrigo  Is.  are  now  classified  as  Upper  Camb.  by  E.  Kirk  and  C.  E.  Rosser ; 
but  it  is  possible  that  the  higher  beds  may  prove  to  be  Ord. 

A.  A.  Stoyanow,  April  30.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47.  No.  4.  pp.  461-540). 
divided  Abrigo  Is.  of  Risbee  dlst.  (type  arra)  into  (descending)  : Copper  Queen 
Is.  (Upper  Camb.),  new  name.  81  ft.:  Abrigo  fm.  [restricted)  (Upper  Camb.), 
420  ft.;  and  Cochise  fin.  (Middle  Camb.).  new  name.  200  ft.  The  U.  S.  Geol. 
Survey  has  not  yet  had  occasion  to  consider  these  innovations. 
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Acadia  series. 

A variant  of  Acadian  aeries.  Proposed  by  G.  H.  Ashley,  1923  (Eng.  and 
Min.  Jour.-Press,  vol.  115,  pp.  1106-1108). 

Acadian  series  (or  epoch). 

Geographic  name  for  Middle  Cambrian  deposits  and  the  time  covered  by 
their  deposition.  For  definition  see  U.  S.  G.  S.  Bull.  769,  pp.  98-100. 

Acadian  disturbance. 

A term  applied  by  C.  Scbuchert  and  C.  O.  Dunbar  (Textbook  Geol.,  pt.  2, 
p.  65,  1933)  to  diastrophlc  movements  in  late  Dev.  and  earliest  Miss, 
time. 

Acauminac  formation. 

Devonian : Canada. 

H.  M.  Ami.  1900  (Hoy.  Six'  Canada  Proc.  and  Trana.,  2d  ser.,  vol.  6,  sec.  4,  p.  208). 
Acauminac  fat..  Dev.,  Canada. 

Only  record  of  name. 

fAccabec  gravels. 

tAccabee  phos-gravels. 

Pleistocene:  Southern  South  Carolina  (Charleston  County). 

E.  Sloan,  1905  (8.  C.  Geol.  Surv.  geognostlc  map  of  S.  C..  advance  coplea;  published 
1908.  in  8.  C.  Geol.  Surv.,  aer.  4,  Bull.  2)  and  1907  (Summary  of  mineral  resources 
of  8.  C.,  pp.  12,  20,  21),  Heating  on  Bohicket  marl  aanda  a bed  of  course  gravel 
( Inch  diam.)  occurs,  and  embraces  rounded  lumps  of  phosphate  rock  and 
numerous  qunrti  pebbles  (2")  ; Its  littoral  line  overlaps  and  extends  more  northerly 
than  Bohlcket  marl-sand.  Along  northerly  exposures  it  attains  elev.  of  16  ft. 
(M.  L.  T.).  Tills  bed,  which  is  generally  missing,  attains  in  places  thickness  of 
4 ft. ; It  affords  the  Irregular  seam  of  phosphate  rock  known  to  miners  as 
rock."  Is  a marine  deposit. 

C.  W.  Cooke  (personal  communication,  1935).  The  beds  described  are  a 
facies  of  Pamlico  fm. 

Named  for  exposures  in  pit  at  Corn  Hill,  near  Accabee  Flats,  W.  of 
Charleston. 

tAcila  shales. 

A paleontologic  name  applied  in  early  repts  to  Olig.  bods  in  NW.  Dreg,  that 
were  later  named  Nye  fm.  by  II.  G.  Schenck.  Contain  sp.  of  Acila. 

Ackerman  formation.  (In  Wilcox  group.) 

Eocene  (lower)  : Mississippi  and  southwestern  Alabama. 

E.  N.  Lowe,  1913  (Miss.  Geol.  Surv.  Bull.  10,  pp.  23-35).  Lowest  dlv.  of  Wilcox 
fm.  might  well  Is*  called  Ackerman  beds,  because  typically  exhibited  in  great  cut  1 ml. 
E.  of  town  of  Ackerman  [Choctaw  Co.,  NE.  Miss.).  Consists  of  dark  gray  clays 
and  sandy  clays,  lignite  clays  and  lignite  w-lth  occasional  beds  and  concretionary 
masses  of  carbonate  ore.  Thickness  400  ft.  Underlies  Holly  Springs  sand  and 
conformably  overlies  Midway  group. 

In  present  usage  of  names  the  Wilcox  is  treated  as  a group  and  the  Acker- 
man as  basal  fm.  of  that  group.  The  Ackerman  represents  lower  part 
of  Nunafalla  fm.  of  Ala.  as  originally  defined,  hut  Nana^alia  fm.  has 
been  restricted  by  C.  W.  Cooke  to  beds  overlying  Ackerman  fm.  (tCoal 
Bluff  beds  of  early  Ala.  repts),  which  extends  a short  distance  into 
Ala.  (See  under  t/anafalia  fm.,  also  under  fCoal  Bluff  beds.) 

Acme  dolomite.  (In  Blaine  formation.) 

Permian:  Central  northern  Texas  and  Texas  Panhandle  (Hardeman  to 
Stonewall  Counties). 

A.  M.  Lloyd  and  W.  C.  Thompson.  1929  (A.  A.  P.  G.  Bull.,  vol.  13.  pT 951  and  pi.  9). 
Acme  dot. — Above  Mangum  dol.  the  9rst  prominent  dol.  Is  a series  of  several  beds, 


Digitized  by  Google 


12 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


1 to  6 ft.  thick,  which  has  been  called  the  Acme,  from  type  exposure  in  Hardeman 
Co.,  where  thick  bods  of  gyp.  below  the  dol.  are  mined.  The  Acme  is  traced  south- 
ward to  Stonewall  Co.  and  may  be  correlated  with  reasonable  certainty  with  Me- 
Caulley  beds  of  Fisher  Co.  It  lies  64  ft.  above  Mangum  dol.  and  90  ft.  below 
Guthrie  dol. 

See  also  1933  entry  under  AIcCaullcy  dol. 

Acworth  gneiss. 

Pre-Cambrian:  Northwestern  Georgia  (Cartersville  district). 

C.  W.  Hayes,  1901  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  30,  p.  408).  The  extreme  SB. 
corner  of  mapped  area  is  occupied  by  Acworth  gneiss,  which,  like  Corbin  granite, 
is  probably  Archean  in  age,  and  formed  the  foundation  on  which  oldest  sediments 
of  region  were  deposited. 

Appears  to  be  same  as  Carolina  gneiss.  Named  for  development  around 
Acworth,  Cobb  Co. 

Ada  formation. 

Pennsylvanian:  Central  southern  Oklahoma  (Pontotoc  and  Seminole  Coun- 
ties). 

G.  D.  Morgan.  1924  (Bur.  Geol.  [Okla.l  Bull.  2,  pp.  128-132,  pis.  3,  27,  and  map. 
Name  was  also  used  by  Morgan,  but  not  defined,  in  Okla.  Geol.  Surv.  Circ.  No.  12, 
pi.  and  p.  15,  1923).  Ada  fm. — Ls.  cgls.  and  coarse  sss.  are  very  prominent  along 
greater  portion  of  outcrop.  The  shales  are  mostly  light  colored.  Near  base  is  a 
thin  black  ls.  that  is  very  persistent  in  vicinity  of  Ada.  Clastic  material  becomes 
lesB  toward  N.  and  in  vicinity  of  Vamoosa  is  very  scarce.  With  decrease  In 
amount  of  clastic  material  the  fm.  becomes  thinner.  Average  thickness  is  100  ± ft. 
At  N.  edge  of  quad,  it  is  only  60 ±.  ft.  thick.  Contains  asphalt.  Fossils  scarce. 
North  of  Canadian  River  it  appears  to  rest  conformably  on  Vamoosa  fm.,  but  to 
S.  it  overlaps  Vamoosa  and  several  older  fins.  Underlies  Vanoss  fm. 

Named  for  development  within  and  to  W.  of  town  of  Ada,  Pontotoc  Co. 

Ada  shale.  (In  Bluefleld  formation.) 

Mississippian : Southeastern  West  Virginia,  southwestern  Virginia  (Taze- 
well County),  and  eastern  Tennessee  (?). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Ropt.  Mercer.  Monroe  and  Summers  Counties, 
pp.  300,  421).  Ada  shale. — Olive  green,  fissile,  calc,  toward  base,  30  to  60  ft.  thick. 
Marine  fossils.  Underlies  Talcott  sh.  and  overlies  Reynolds  is.,  all  members  of 
Bluefleld  group  [fm.J.  Type  loc.  on  N.  side  of  East  River,  in  public  road  btw. 
Ada  and  Stony  Gap,  and  less  than  *4  mi.  W.  of  Ada,  Mercer  Co.  Also  observed 
in  Monroe  and  Summers  Counties.  W.  Va. ; In  Taxewell  Co.,  Va. ; and  far  down 
In  Tenn.,  being  quite  typical  at  Daisy,  Hamilton  Co.  Can  be  traced  NE.  In  W.  Va. 
nearly  to  head  of  Greenbfier  Valley  and  possibly  to  southern  Fa. 

Adair  moraine. 

Pleistocene  (Wisconsin  stage) : Southeastern  Michigan.  Shown  on  mo- 
raine map  (pi.  32)  in  U.S.G.S.  Mon.  53.  Named  for  Adair,  St.  Clair  Co. 

Adamana  shales. 

Lower  Triassic:  Northeastern  Arizona. 

C.  IR.l  Keyes,  1922  (Pan-Am.  Geol.,  vol.  38,  pp.  250,  335).  Adamana  shales  pro- 
posed for  Ward’s  4th  sh.  bed  above  Aubreyan  lss.  | Kaibab  Is.]  in  Moenkopian  sec- 
tion of  Navajo  country.  Exposed  in  full  thickness  (200  ft.)  near  R.  R.  station 
of  Adamana,  Apache  Co. 

Adams  Branch  limestone  memb.  (of  Graford  formation). 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  387,  391).  Adams 
Branch  Is. — Hard,  fossiliferous,  unevenly  textured,  bluish  Is.,  base  somewhat  aren. 
In  places.  Thickness  25  to  30  ft.  Memb.  of  Canyon  dlv.  Underlies  Cedarton 
bed  and  overlies  Brownwood  bed.  [Type  loc.  is  Adams  Branch,  Brown  Co.,  close 
to  town  of  Brownwood.] 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31,  34  ; Univ.  Tex. 
Bull.  213 2,  pp.  59,  84,  96,  101,  102,  114).  Adams  Branch  Is.  Is  top  memb.  of 
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Graford  fin.  in  both  Brazos  River  and  Colorado  River  valleys.  Is  10  to  30  ft. 
thick  In  8.  part  of  area  and  100  locally  to  N.  Ia  massive  escarpment-forming  la. 
Forms  escarpment  100  to  150  ft.  high.  Underlies  Cedarton  sh.  and  as.  and  over- 
lies Brown  wood  memb.  of  Graford  fin.  In  Brazos  River  valley  underlies  Seaman 
Ranch  ah. 

E.  H.  Sellards,  1031  (News  Letter  from  Bur.  Econ.  Geol.  Unlv.  Tex.,  dated  Sept. 
1931),  stated  that  Adama  Branch  la.  is  approx,  same  as  Palo  Pinto  is.,  and  treated 
it  aa  a memb.  of  Palo  Pinto  fm. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  Ill),  extended  top  of  Graford  fm. 
up  to  top  of  Merrlman  Is.  (Clear  Creek  Is.  of  Drake),  which  had  been  mistaken 
for  Adams  Branch  Is.  In  some  previous  repts,  but  which  Is  a much  younger  Is. 
(See  1933  entry  under  Graford  fm.)  This  definition  of  Graford  fm.  was  adopted 
by  U.  S.  Geol.  Survey  in  1935. 

F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Unlv.  Tex.  Bull.  3501),  drew  top  of  Graford 
fm.  of  Colorado  River  region  at  top  of  Adams  Branch  Is.  memb. 

In  1935  the  U.  S.  Geol.  Survey  adopted  (for  rept  by  Wallace  Lee  and  C.  O. 
Nlckell,  «oon  to  lie  published  by  Tex.  Geol.  Survey)  a definition  of  Graford 
fm.  that  Included  in  it  a great  thickness  of  rocks  younger  than  true  Adams 
Branch  Is.  of  Colorado  River  region.  (See  under  Graford  fm.) 

Adainsian. 

A time  term  employed  by  C.  |It.]  Keyes  to  cover  rocks  of  Cordilleran  region 
interpreted  ns  having  been  formed  during  middle  part  of  Huronian  epoch. 
(See  Iowa  Acad.  ScL  Proc.,  vol.  24,  p.  56, 1917.) 

Adams  Lake  series. 

Adams  Lake  group. 

Names  applied  by  Canadian  geologists  to  rocks  of  pre-Camb.  age  in  Adams 
Lake  region  of  southern  British  Columbia.  (See  G.  M.  Dawson,  1890, 
Canada  Geol.  Surv.,  n.  s.,  vol.  4,  pp.  29B,  31 B.) 

Adaville  formation. 

Upper  Cretaceous : Southwestern  Wyoming. 

A.  C.  Veatch,  1907  (U.8.G.8.P.P,  50).  Adaville  fm. — Yellow,  gray,  and  black  car- 
bonaceous clays,  with  irregularly  bedded  brown  and  yellow  Has.  and  numerous  coal 
beds.  South  of  Hodges  Pass  tunnel  there  is  at  base  a prominent  white  ss.  ( Lazeart 
as.  memb.).  100  to  200  ft.  thick,  immediately  above  which  is  Adaville- Lazeart  coal, 
20  to  84  ft.  thick,  and  associated  with  it  beds  containing  plants  and  invertebrate 
remains  older  than  Laramie;  the  overlying  strata  contain  lower  Laramie  leaves. 
Thickness  of  fra.  4,0004*  ft.  Uncon.  underlies  Evanston  fm.  and  overlies  Hilliard 
fm.  At  Adaville  mine,  2 mi.  S.  of  Hodges  Puss  tunnel,  on  Oregon  Short  Line,  a 
bed  of  coal  84  ft.  thick  has  been  cut.  and  as  whole  fm.  shows  a like  phenomenal 
amount  of  coal,  and  is,  moreover,  well  exposed  at  this  point,  it  has  been  named 
Adaville  fm. 

Addington  sandstone  member  (of  Wise  formation). 

Pennsylvanian:  Southwestern  Virginia  (Wise  and  Scott  Counties). 

J.  B.  Eby,  1923  (Ya.  Geol.  Surv.  Bull.  24).  Addington  ait.  memb. — Hard  white  ss., 
20  to  40  ft.  thick,  underlying  Addington  coni  and  resting  on  Clintwood  coal  or 
separated  from  It  by  few  ft.  [0  to  20,  according  to  A.  W.  Giles,  Va.  Geol.  Surv.  Bull. 
26,  1925]  of  ah.  Named  for  Addington  Station,  1 */•  ml.  S.  of  Glamorgan,  WiJe  Co. 

Addington  formation. 

Permian:  Central  southern  Oklahoma  (Jefferson  County). 

J.  R.  Bunn,  1930  (Okla.  Geol.  Surv.  Bull.  40I’P,  pp.  8-9,  etc.).  Addington  fm. — 
Uppermost  memb.  of  red  beds  expos'd  in  Jefferson  Co.  Few  ft.  to  several  hundred 
ft.  thick;  max.  thickness  on  high  bluffs  Just  E.  of  Addington  (Jefferson  Co.).  Is 
characterized  by  the  brilliant  red  and  vermilion  hues  of  its  sh.  members,  which 
are  often  broken  by  white  and  light-gray  sb.  and  sandy  sh.  streaks.  The  sss.  are 
characterized  by  black  red  color  and  slabby  appearance  on  weathering.  The 
weathered  slabs  are  extremely  hard  and  resistant.  When  freshly  broken  they 
resemble  fine-grained  reddish  qtzite.  In  general  the  sss.  show  varying  amount  of 
pink  or  red  color  unless  subjected  to  constunt  water  saturation,  in  which  case 
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they  are  sometimes  soft  and  light  colored.  Base  is  generally  characterized  by  thin 
to  massive,  resistant,  reddish  ss.  There  is  some  evidence  these  beds  are  not  entirely 
conformable  with  underlying  Claypool  fm.  (Penn.).  The  Addington  contains  the 
only  beds  in  county  that  are  typical  of  lower  Perm,  red  beds  of  Okla.  Assigned 
to  Perm. 

Addison  formation. 

Middle  Ordovician  (Trenton)  : Northwestern  Vermont  (Addison  County). 

E.  J.  Foyles.  1929  (10th  Kept.  Vt.  State  Geol.,  pp.  275-279).  Add4son  fm.  [heading]. 

In  central  part  of  Ferrlsburg  Twp  (NW.  part  of  Addison  Co.]  there  is  a broad 
flat  valley  covered  with  Champlain  clays  through  which  protrude  occasional  knots 

of  sh.  and  calcilutyte.  The  transition  from  the  Is.  to  the  shaly  Is.  and  sh.  Is  * 

imperceptible.  No  contacts  seen,  but  the  change  in  kind  of  sediment  is  evident. 

The  sh.  is  sometimes  crossed  by  cleavage  lines  of  si.  No  fossils  known.  Since 
this  broad  band  of  sediment  appears  to  be  so  distinct  through  5 Twps  it  is  proposed 
to  distinguish  it  by  the  name  Addison  shaly  Is.  It  is  considered  to  be  a local  facies  t 
equiv.  in  age  to  the  Canajoharie.  [In  tables  on  pp.  279  and  288  this  fm.  is  called 
Addison  sh.) 

Addy  quartzite. 

Paleozoic:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  GeoL  8urv.  Bull.  20.  p.  01,  map).  Addy  qtzlte. — Chiefly 
massive,  hard,  crystalline,  light-colored  qtzite.  Associated  with  it  In  subordinate 
amount b are  belts  of  quartz  mica  schist  highly  metamorphosed  banded  slates,  and 
well  banded  qtzltes  with  much  white  mica  developed.  In  vicinity  of  Addy  the 
hard  massive  phase  grades  over  into  alternating  interbedded  qtzites  and  argillites 
in  bands  from  a few  inches  to  several  ft.  thick.  Thickness  8,000±  ft.  Overlies 
Deer  Trail  argillite  and  underlies  Chewelah  argillite  and  Old  Dominion  Is. ; ap- 
parently conformable  both  above  and  below. 

Adel  ph  inn. 

Name  proposed  by  C.  [K.]  Keyes  (Pan-Am.  CJeol.,  vol.  45.  pp.  150-151,  1020) 
to  replace  Nebraskan,  as  applied  to  Pleist.  pre-Kansan  till,  "because  of 
use  of  Nebraskan  for  other  deposits.”  Derived  from  hamlet  of  Adelphi 
”8  mi.  or  so  SE.  of  Des  Moines,  Iowa.” 

Adirondack  gneiss. 

Pre-Cambrian:  Northeastern  New  York  (Adirondack  region). 

C.  II.  Hitchcock,  1879  (Macfarlane's  Geol.  Ry  Guide,  p.  50).  Adirondack  gneiss 
Included  in  Laureutian. 

F.  J.  H.  Merrill.  1901  (geol.  map  of  N.  Y.).  Adirondack  gneiss  (gneisses  including 
granites).  [Mapped  over  large  part  of  Adirondack  region.  The  block  is  placed 
beneath  the  Grenville  blocks,  and  according  to  later  mapping  the  rocks  are  chiefly 
of  igneous  origin.] 

G.  H.  Chadwick,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  p.  82).  [See  1930  entry  under 
Adirondack  anorthosyte.] 

Adirondack  anorthosyte. 

Pre-Cambrian:  Eastern  New  York  (Adirondack  Mountains). 

G.  H.  Chadwick.  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  p.  82).  It  is  pretty  generally 
agreed  that  at  uhout  middle  of  Precawbrian  3 igneous  masses  invaded  Adirondack 
area.  These  were  (1)  the  anorthosyte,  (2)  the  “syenyte"  and  alin'd  “granlts," 
and  (3)  the  “basic  gnbbros."  Local  expressions  of  these  have  cognomens,  but 
there  is  need  for  a general  term  for  each.  It  is  here  proposed  to  call  them  re- 
spectively by  names  long  unofficially  in  use  by  some  of  us.  respectively:  (1)  The 
Adirondack  anorthosyte ; (2)  the  Ausable  “ syenyte " or  nordmarkyte  series  (named 
for  development  along  Ausable  River  and  In  quarries  around  Ausable  Forks.  N.  Y. ; 
and  (3)  the  Elizabethtown  gabbros  (named  for  development  around  Elisabethtown, 

N.  Y.).  The  names  Mount  Marty,  Whiteface,  and  Split  Rock  (where  published?) 
apply  only  to  local  differentiation  and  assimilation  phases  of  the  anorthosyte,  of 
which  Marry  type  Is  most  widespread  and  typical ; and  while  term  “Adirondack 
gneisses"  has  sometimes  been  loosely  employed  without  definition  for  the  Preoam- 
brian  rocks  of  northern  N.  Y.  as  a whole,  it  lacks  currency  today  and  can  have 
no  claim  against  the  appropriate  application  of  Adirondack  to  the  anorthosyte  mass 
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that  constitutes  all  the  high  central  peaks  of  true  Adirondack  Mtns.  A catadastlc 
phase  of  this  rock  from  S.  of  Ausable  Forks,  N.  Y.,  has  gone  on  market  as  "Adi- 
rondack granite." 

Adirondack  granite. 

Trade  name  for  a part  of  Adirondack  auorthosyte  of  Chadwick. 

Admiral  formation.  (In  Wichita  group.) 

Permian:  Central  and  central  northern  Texas. 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Unlv.  Tex.  Bull.  2132,  pp.  192-195  and 
charts ).  Admiral  fm. — Basal  fm.  of  Wichita  group.  Includes  all  strata  btw.  top 
of  Coleman  Junction  Is.  memb.  of  underlying  Putnam  fm  and  top  of  Rim  Creek  Is. 
Thickness  270  to  350  ft.  Named  for  village  of  Admiral.  Callahan  Co.  (For  sub- 
divisions see  1922  entry  under  Coleman  bed.  ] 

Admiralty  drift. 

Pleistocene  (pre-Wisconsin)  : Western  Washington  (Puget  Sound  region) 
and  British  Columbia. 

B.  Willis.  1898  (Geol.  Soc.  Am.  Bull.,  vol.  9,  pp.  111+ ).  Admiralty  till  and  cloy*. — 
In  order  to  give  them  distinctive  names  it  appears  desirable  the  term  "till”  should 
be  restricted  to  the  unstratifled  deposits  and  the  simple  term  "clays"  be  applied 
to  the  stratified  fms.  Principal  exposures  in  bluffs  along  shores  of  Admiralty  Inlet. 

Admiralty  glacial  epoch. 

Pleistocene  (pre- Wisconsin)  : Western  Washington  (Puget  Sound  region). 

B.  Willis,  1898  (Geol.  Soc.  Am.  Bull.,  vol.  9,  pp.  111  + ).  Admiralty  glacial  epoch.— 
Covers  Admiralty  till  and  clays.  Preceded  Puyallup  intcrgluclal  epoch. 

Admire  shale.  (In  Wabaunsee  group.) 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  and  southwestern 
Iowa  (?). 

G.  I.  Adams.  1903  (IT.  8.  G.  8.  Bull.  211.  p.  53).  Admire  ahale*.— Fossil iferoua 
shulea,  40  ft.  thick,  overlying  Kmporia  Is.  and  underlying  Americas  Is.  [C.  8. 
Prosser  (Jour.  Geol.,  vol.  10,  p.  707,  1902)  gave  thickness  of  roeks  btw.  Emporia 
and  Americus  Isa.  as  300  ft.,  consisting  chiefly  of  shales  but  including  many  thin 
beds  of  coal,  and  ss. ) 

G. 'E.  Condra,  1927  (Nebr.  Geol.  8urv.  Bull.  1.  2d  ser.,  pp.  72.  81.  etc.).  Admire  ah. 
mem 6.  (reviaed). — Adams  in  proposing  Admire  in  1903  Introduced  it  for  the  shales 
lying  btw.  Emporia  la.  and  Amcrhus  Is.,  with  thickness  of  40  ft.  Just  what  bed 
or  beds  Adams  erroneously  correlated  ns  Em|iorla  Is.  in  arriving  at  thickness  of  40 
ft.  is  not  known.  It  may  have  been  Falls  City  Is.,  which  is  poorly  exposed  HW. 
of  Admire  [Lyon  Co.,  Kans. ].  about  00  ft.  below  Americus  Is.  It  could  not  have 
been  Kmporia  Is.,  which  is  much  lower  in  section  and  does  not  crop  out  in  this 
vicinity.  Only  upper  part  of  Admire  as  later  recognized  by  Prosser,  Haworth, 
Moore,  and  others  Is  exposed  at  Admire,  which  means  that  Admire  as  now  used 
Is  not  properly  applied.  The  Admire  gh.  of  Kims,  geologists  extends  from  base  of 
Americus  Is.  down  to  top  of  Kmporia  Is.  The  Nebr.  Geol.  Survey  Is  to  use  Admire 
ah.  memb.  for  the  beds  beneath  Americus  Is.  down  to  base  of  Brownville  Is.,  be- 
cause this  portion  of  the  section  constitutes  about  what  Adams  defiued  as  a m.  mb. 
The  Brownville  Is.  outcrop  on  creek  Just  NE.  of  Admire  and  Americus  Is.  is 
exposed  HW.  of  it.  The  Admire  sh.  memb.  as  thus  revised  is  here  divided  into 
(descending):  (1)  West  Branch  Rh..  24±  ft.;  (2)  Falls  City  Is.,  4±  ft.;  (3) 

Asplnwall  sh.,  25 ± ft.:  (4)  Brownville  Is.,  4±  ft. 

R.  C.  Moure.  1929  (Kans.  Geol.  Surv.  Bull.  12,  p.  43,  footnote).  As  revised  by 
G.  E.  Condra,  "Admire  sh."  ns  here  used  includes,  in  ascending  order,  Willard 
sh.,  Tarklo  Is.  (apparently  absent  In  southern  Kans.),  McKIssick  Grove  sh., 
and  Admire  ah.  (restricted).  The  Kans.  Geol.  Survey  accepts  this  revised 
classification. 

R.  C.  Moore.  1932  (Kans.  Geol.  Soc.  0th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3),  discarded  his  1929  definition  of  Admire  sh.,  and  adopted  a still  further 
restricted  definition.  1.  e.,  for  the  beds  overlying  Brownville  is.  and  underlying 
Americus  Is.  (Brownville  la.  being  treated  as  a distinct  unit)  ; and  divided  it 
into  (descending > West  Branch  sh.,  Falls  City  Is.,  and  Asplnwall  sh.  Moore 
and  Condra  in  their  Oct.  1932  revised  classification  chart  for  Kans.  and  Nebr. 
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defined  Admire  sb.  as  underlying  Americus  1b.  and  overlying  Brownville  Is., 
but  they  transferred  to  it,  at  top,  Houchen  Creek  1b.  and  Stine  gb.,  which  had 
previously  been  included  In  overlying  Elmdnle  sh.  They  divided  Admire  sh. 
Into  (descending)  Oaks  sh.,  lloucben  Creek  la.,  Stine  ah.,  Five  Point  la.,  West 
Branch  gb.,  Falls  City  Is.,  Hawxby  ah.,  Aapinwall  is.,  and  Towle  gb.  Their  Oaks  sh. 
was  apparently  previously  included  in  Elmdnle  sh.,  which  overlies  Americus  1h. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  pp.  8-9).  and  It.  C.  Moore, 
1936  (Knns.  Geol.  Surv.  Bull.  22.  p.  50),  used  Admire  t /roup  to  include  the 
same  subdivisions  mentioned  in  1932  definition  above. 

The  Knns.  and  Nebr.  Geol.  Surveys  now  include  the  Admire  in  Perm.  The 
U.  S.  Geol.  Survey  has  not  yet  considered  this  change  in  bdy  btw.  Perm, 
and  Penn,  nor  the  restricted  definitions  of  Admire.  (See  Kans.-Nebr. 
chart  compiled  by  M.  G.  Wilmarth,  1936.) 

Admire  group. 

Name  used  by  G.  E.  Condra  (1935)  In  SE.  Nebr..  instead  of  Admirr  sh.  For 
subdivisions  see  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Adolphus  formation. 

Cambrian:  British  Columbia. 

L.  I).  Hurling.  1922  (Geol.  Soc.  Am.  Bull.,  vol.  33.  p.  109).  Adolphus  fm.,  Camb., 
B.  C.  I In  1923  (Geol  Soc.  Am.  Bull.,  vol.  34,  pp.  725,  741)  Burling  called 
the  fm.  Adolphus  Is.] 

Aetna. 

Permian : Western  Oklahoma  and  Kansas. 

F.  W.  Cragin.  1897  (Am.  Geol.,  vol.  19,  p.  853).  Aetna,  from  Aetna  (Barber  Co.), 
is  here  proposed  as  common  name  for  Glass  Mtn  and  Cave  Creek  fn»s..  express- 
ing the  genetic  and  chemical  relationship  btw.  them.  [In  table  is  called  Aetna 
cycle  of  precipitation  of  gyp.] 

Includes  Blaine  fm.  and  upper  part  of  Enid  fm. 

Afton  terrane. 

Pleistocene:  Iowa  and  Kansas. 

C.  It.  Keyes,  1912  (Iowa  Acad.  Scl.  Proc..  vol.  19,  p.  148).  Afton  terrane. — 
Sands,  40  ft.  thick,  underlying  Kansas  till  and  overlying  Nebraska  till  in  Iowa. 

Same  as  Aftonian  of  other  geologists. 

Aftonian  stage  of  deglaciation  (Pleistocene). 

Aftonian  stage  is  name  applied  to  interglacial  stage  during  which  the 
Aftonian  soil,  gumbotU,  vegetal  and  other  interglacial  deposits  were 
formed.  This  stage  followed  the  oldest  or  Nebraskan  stage  of  glacia- 
tion and  preceded  the  second  or  Kansan  stage  of  glaciation.  The  name, 
which  was  introduced  by  T.  C.  Chamberlin  (Jour.  Geol.,  vol.  3,  pp. 
270-277,  1896),  was  derived  from  exposures  btw.  Afton  and  Thayer. 
Iowa. 

Aga mentions  complex. 

Devonian  (?):  Southwestern  Maine  (York  County). 

A.  Wandke,  1922  (Am.  Jour.  Scl.,  5th.  vol.  4.  pp.  149,  152-154).  Agamenticus 
complex. — Chiefly  blotite  granite  (dominant  phase),  alkaline  granite,  and  syenite, 
also  the  small  stock  of  Berwick  quarts  diorlte  (apparently  later  than  main 
blotite  granite),  and  other  small  bodies,  such  as  those  along  S.  side  of  York 
Harbor  [see  York  Harbor  blotite  granite]  and  along  NE.  side  of  Brave  Boat 
Harbor  [see  Brave  Boat  Harbor  granite].  Three  of  dominant  rock  types  occur 
on  slopes  of  Mount  Agamentlcus.  Assigned  to  Dev.  (?). 

Agassiz. 

Name  applied  to  a glacial  lake,  of  Pleist.  age,  in  Great  Lakes  region. 
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Agassiz  series. 

Jurassic:  South  western  British  Columbia. 

N.  L.  Bowen.  1918  (12th  lot.  Geol.  Cong  Guidebook  8,  p.  2.18).  Agassis  sr rtes, 
Paleoaoic,  B.  C. 

C.  H.  Crlckmay,  1927  (Stanford  Unlv.  Abstracts  of  Dissert.  1924  26,  vol.  1, 
p.  132).  Agasi ia  series,  Jurassic,  B.  C. 

Agassiz  Prairie  formation. 

Upper  Jurassic:  Southwestern  British  Columbia  (Harrison  Lake  region). 

C.  H.  Crlckmny,  1927  (Stanford  Unlv.  Abstracts  of  Dissert.  1924-26,  voL  1,  p. 
132).  Agassis  Prairie  fm.,  Jurassic.  B.  C. 

C.  II.  Crlckmay,  1930  (Geol.  Mag.,  vol.  67,  map,  p.  487).  Agassi;  Prairie  Ini. 
Argillite.  5,000  ft.  thick,  yielding  Anaoardioteras  perrint.  Assigned  to  Upper 
Jurassic.  Uncon.  underlies  Peninsula  fm.  (Lower  Cret.)  and  overlies  Kent  fm. 
(Upper  Jurassic). 

Agate  Bay  group. 

Pre-Cambrian  (Keweenawan)  : Northeastern  Minnesota. 

R.  D.  Irving.  1883  (U.  8.  G.  8.  3d  Ann.  Rept.  pi.  14,  pp.  143-146).  Agate  Bay 
group. — Succession  of  relatively  very  thin  beds  with  very  highly  vesicular  strati- 
form amygdaloids.  which  must  make  up  two-thirds  of  group ; includes  thin  seams  of 
reddish  sss.  and  cgls.  Overlies  Lester  River  group  and  underlies  Beaver  Bay 
group,  all  Included  In  Keweenaw  series.  Exposed  on  Agate  Bay,  NE.  of  Duluth. 

Agathla  sandstone. 

Lower  Tria stile:  Northeastern  Arizona  (Navajo  County)  and  southeastern 

Utah. 

D.  Hager.  1924  (Min.  and  Oil  Bull.,  vol.  10,  No.  2,  p.  137  ; No.  4.  pp.  383-384.  423, 
437).  Agathla  is—  Pinkish  as..  10  to  16  ft.  thick,  a local  representative  of 
Moencople  beds.  Uncon.  underlies  Shlnarump  cgl.  near-Agathla  Peak.  NE.  Aria. 
[N.  part  of  Navajo  Co.]. 

A.  A.  Baker  and  J.  B.  Reeslde,  Jr.,  1929  'A.  A.  P.  G.  Bull.,  vol.  13,  No.  11,  p.  1441, 
etc.).  [See  note  under  Agathla  sA.J 

Agathla  shale. 

Lower  Trlasslc:  Northeastern  Arizona  (Navajo  County)  and  southeastern 
Utah. 

D.  Hager,  1924  (Min.  and  Oil  Bull.,  vol.  10,  No.  2.  p.  137;  No.  4,  pp.  383-384  , 423, 
437).  Agathla  »*.,  40  to  50  ft.  thick,  underlies  Agathla  ss.  and  overlies  Katbab  Is. 
near  Agathla  Peak,  NE.  Aria.  [N.  part  of  Navajo  Co.).  Is  local  representative 
of  Moencople  beds. 

A.  A.  Baker  and  J.  B.  Reeslde,  Jr.,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  No.  11.  pp.  1441, 
etc.).  The  Agathla  ss..  Agathla  sh„  Kalbab  Is.,  Coconino  bb.,  and  underlying  sh. 
of  Hager’s  1924  rept  all  belong  to  true  Moenkopl  fm. 

Agawa  iron-formation  member  (of  Knife  Lake  slate). 

Pre-Cambrian  (Knife  Lake  series)  : Northeastern  Minnesota  (Vermilion 
district)  and  western  Ontario. 

J.  M.  Clements,  1903  (U.  8.  G.  8.  Mon.  45).  Agaiea  fin.— Petrographlcally  same  as 
Soudan  fm.  Is  Iron  bearing,  0 to  50±  ft.  thick.  Conformably  underlies  Knife  Lake 
slates  and  grades  into  underlying  tlglshke  cgl.  Named  for  exposures  on  shores  of 
Agawa  Lake,  Ont.,  1 % ml.  N.  of  Int.  bdy. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1035  (U.  S.  G.  S.  P.  P.  184),  included 
Agawa  iron-fm.  memb.  and  Ogishke  cgl.  memb.  In  Knife  Luke  si.,  which 
they  tentatively  removed  from  Huronlan  series  and  assigned  to  their 
Knife  Lake  series  (pre-Huronian  and  po-st-Laurentian). 

tAgnotozolc  era. 

A term  that  has  been  used  to  include  all  pre-Catnb.  time,  and  also  applied 
(originally)  to  the  part  of  pre-Camb.  time  that  was  formerly  called 
•‘Algonkian  period."  See  U.  S.  G.  S.  Bull.  7(50,  pp.  14-16. 
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tAgoniatite  limestone. 

tAgonlatltcs  limestone. 

Paleontologic  terms  applied  in  some  early  N.  Y.  repts.  to  a is.  occurring; 
at  a lower  horizon  in  Mareellus  sh.  than  Stafford  is.  Disappears  W.  of 
Seneca  Lake.  Most  fully  developed  in  eastern  N.  Y.  counties  20  to  30  ft. 
above  base  of  Marcellas. 

Agua  sandstone  member  (of  Santos  shale). 

Miocene  (lower)  : California  (Temblor  Range). 

L.  M.  Clark  ami  A.  Clark.  1035  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  1,  p.  137).  A ss. 
memb.  la  upiter  part  of  Santos  sb.,  that  Is  traceable  from  vicinity  of  Carneros 
Creek  to  mouth  of  Cedar  Canyon,  several  ml.  farther  NW.,  nnd  in  places  reaches 
thickness  of  300 -t-  ft.,  is  here  referred  to  us  "Agua  ss."  It  contains  Yaqueros 
fossils  at  several  localities. 

Aguaente  series. 

Age  (?)  : Costa  Rica. 

.1.  Romanes,  1912  (Geol,  Stic.  London  Quart.  Jour.,  vol.  69,  p.  122). 

Aguailulce  formation. 

Pleistocene : Panama. 

O.  II.  Hershey,  1901  (Calif.  Unlv.  Bept.  GeoL  Bull.,  vol.  2,  p.  258). 

Agua  Fria. 

Probably  lower  Mesozoic:  Sierra  Nevada,  California. 

N.  L.  Taliaferro,  1933  (Geol.  8oc.  Am.  BuIL,  vol.  44,  No.  1,  p.  149).  Agua  Fria 
slates,  Iss .,  cherts,  and  tuffs,  2,000+  ft.  thick.  Top  fm.  of  Tuolnmne  group 
(probably  lower  Mesozoic)  on  Merced  River  and  southward  into  Indian  Gulch 
quad. 

Aguas  Ruenas  limestone. 

Cretaceous  (?):  Puerto  Rico. 

It.  R.  SemmeK,  1919  (N.  V.  Acad.  Scl.,  Scientific  survey  of  Porto  Rico  and  Virgin 
Islands,  vol.  1,  p.  64). 

Agueguexquite  formation. 

Miocene:  Vera  Cruz,  Mexico. 

H.  E.  Thalmann,  1935  (Geol.  Soe.  Am.  Proc.  1934,  p.  116). 

Aguja  formation. 

Upper  Cretaceous  (Gulf  series)  : Western  Texas  (Brewster  County). 

W.  8.  Adkins,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  239.  271,  505).  Aguja  fm.— When 
In  1907  Dr.  Udden  described  his  "Rattlesnake"  fm.,  the  name  had  already  been 
used  for  a fnt.  in  Oreg.  Pliocene.  Accordingly  the  nnme  Aguja  is  here  substituted 
for  I'dden’s  name.  Type  loc.  Is  Sierra  Aguja  (Needle  Peak),  in  the  flat  in  front 
of  Santa  Helena  fault  scarp,  6 mi.  S.  of  Terlingua,  Brewster  Co.  The  Blopes  nnd 
surrounding  flats  contain  a practically  complete  section  of  the  beds,  overlain  hy 
Tornlllo  clay,  and  situated  close  to  Udden’s  original  type  loc.  (Distribution  and 
fossils  discussed.]  Upper  part  of  fm.  is  of  Navarro  age  and  lower  part  of  Taylor 
age. 

Ahtell  diorite. 

Carboniferous:  Southeastern  Alaska  (eentral  Copper  River  region). 

W.  C.  Mendenhall,  1905  (U.  8.  G.  8.  P.  P.  41,  p.  38,  map).  Ahtell  diorite. — Intrusive. 
Chiefly  quartz  diorite  or  quartz  diorite  porphyry.  Probably  mainly  upper  Carbf. 
and  perhaps  extending  into  Perm.  Composes  hills  drained  by  W.  tributaries  of 
Ahtell  Creek. 

Aibonito  conglomerate. 

Cretaceous : Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Scl.  Annals,  vol.  26,  p.  61). 
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•Aiken  beds. 

Pliocene  (?)  and  Upper  Cretaceous:  Western  South  Carolina  (Aiken 
County). 

E.  Sloan,  1904  (S.  C.  Geol.  Surv.,  ser.  4,  Bull.  1,  p.  72).  Aiken  beds. — The  deposits 
exposed  at  Aiken,  which  Include  (descending)  : Pllo.  (?),  40  ft.  (divided  into  eolean 
sands,  8 ft.;  Lafayette  cobbles,  2 ft.;  Lafayette  loams,  10  ft.;  Lafayette  mottled 
clay.  6 ft.;  coarse  sands,  13  ft.;  pebbles,  1 foot)  ; Cret.,  274  ft.  (divided  into  Mid- 
dendorf  beds,  93  ft.;  Upper  Hamburg  beds  and  Lower  Hamburg  beds,  181  ft.). 

Ainoni  volcanics. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

H.  T.  Stearns.  1935  (Geol.  and  Gd.  Water  Res.  Island  of  Oahu,  Hawaii : Div.  Hydrog. 
Bull.  1).  Ainoni  volcanic *. — Basalt  and  cinders.  The  basalt  forms  massive  walls 
along  Ainoni  and  Maunnwili  Streams  and  generally  shows  columnar  jointing. 
Included  iu  middle  part  of  Honolulu  volcanic  series  [q.  v.J.  Named  for  Ainoni 
Spring,  which  issues  from  E.  margin  of  the  basalt. 

Ain>lie  sandstone. 

Carboniferous  (Mississippian)  : Nova  Scotia. 

P.  I>.  Trank  and  K.  F.  Mather,  1927  (Wash.  Acad.  Sci.  Jour.,  vol.  17.  p.  324). 

Ainsworth  formation. 

Ainsworth  series. 

Paleozoic : British  Columbia. 

8.  J.  Schofield.  1919  (Canada  Geol.  Surv.  Summ.  Kept.  1919,  pt.  B.  p.  60)  ; 1920 
(Canada  Geol.  Surv.  Mem.  117,  p.  11).  Ain#u>orth  fm.  included  in  Ainsworth 
eerie*. 

Ainsworth  formation. 

Upper  Cretaceous:  Southwestern  South  Dakota  and  northwestern  Nebraska. 

F.  Ward,  1922  (8.  Dak.  Geol.  and  Nat.  Hist.  Surv.  Bull.  11).  The  Pierre  of  8E. 
part  of  Pennington  Co.  and  SW.  part  of  Jackson  Co.,  S.  Dak.,  includes  at  top  35 
ft.  of  thin-bedded  sandy  sh.,  of  predominantly  yellow  brown  color  but  variegated 
with  browner  and  purpler  colors  in  upper  part.  These  beds  are  called  Interior 
phase  of  Pierre.  The  fossils  warrant  placing  them  in  Pierre,  although  in  field  they 
were  called  Foa  Hills.  If  accepted  as  Pierre  the  strong  color  contrast  and  sandier 
texture  require  explanation.  The  Nebr.  Surv.  has  called  these  beds  ‘‘Rusty  memb 
of  Pierre  (B.  F.  Schram,  personal  communication).  They  grade  into  underlying 
Pierre. 

H.  J.  Cook,  1922  (Pan-Am.  Geol.,  vol.  37,  No.  5.  pp.  421-424).  The  “Rusty”  memb. 
of  l*lerre  shales,  or  Ainsworth  fm.,  ns  it  is  sometimes  called,  uncon.  underlies 
Chadron  fm.  to  8.  and  E.  of  Black  Dills  uplift  in  8.  Dak.  and  Nebr. 

Air  Point  granite. 

Pre-Cambrian:  Southwestern  Virginia  (Roanoke  County  region). 

A.  I.  Jonas,  1933  (Geol.  Soc.  Am.  Bull.,  prel.  list  of  titles  and  abstracts,  vol.  44, 
pp.  29-30).  Air  Point  pranltc. — Pink,  ortboclase-mlcrocline  granite  that  Intrudes 
granodiorite  in  Virginia  Blue  Ridge  region.  Is  pre-Carab.,  as  Lower  Camb.  sedi- 
ments contain  fragments  of  it. 

A.  8.  Furcron,  1934  (Jour.  Geol..  vol.  42.  pp.  407-410).  Air  Point  ffranite  was 
named  by  Jonas,  from  Air  Point  on  Bout  Mtn,  Roanoke  Co.  Is  widespread  in 
Park  area.  Is  probably  youngest  intrusive  in  dist.,  except  some  dikes,  and  is 
l«lieved  to  be  younger  than  Old  Rag  granite. 

Aitkin  formation. 

Pro-Cambrian  (upper  Huronian) : Central  Minnesota  (Aitkin,  Crow  Wing, 
and  Cass  Counties). 

C.  Zapffe,  1930  (Lake  Superior  Min.  Inst.  Proc.,  vol.  2S,  pp.  101-106).  The  Upper 
Huronian  (Cuyuna  series)  of  Cuyunn  dist.  is  lithologically  divided  into  3 con- 
formable fms.  (descending)  Crow  Wing  fm.,  Aitkin  fm..  and  basal  cgl.  The 
Aitkin  fm.  consists  of  gray  slates  and  phyllites.  It  contains  some  iron  carbonate, 
but  extensive  iron-bearing  lenses  are  virtually  lacking,  and  volcanics  are  absent 
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It  is  nonmagnetic.  It  underlies  large  area  in  N.  and  E.  parts  of  Aitkin  Co., 
and  extends  into  Crow  Wing  and  Cass  Counties. 

tAjax  quartzite. 

Middle  Cambrian:  Southeastern  Arizona  (Tombstone  district). 

J.  A.  Church,  1903  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  33,  pp.  3-37).  Ajar  qtzite, 
500  ft.  thick,  overlies  [ ?]  Randolph  Is.  and  underlies  Emerald  Is. 

P.  L.  Ransomo,  1920  (U.  8.  G.  8.  Bull.  710D).  “Ajax”  quite  of  Church  is  Bolsa 
qtzite. 

Ajax  limestone. 

I^ower  Ordovician:  Central  northern  Utah  (Tintic  district). 

G.  F.  Loughlin,  1919  (U.  8.  tS.  S.  P.  P.  107).  A Jaw  Is. — In  descending  order  : 
(1)  Dark  bluish  gray  cherty  mag.  Is.,  upper  part  calc.,  440±  ft.;  (2)  Emerald 
dol.  memb.  (30  to  40  ft.  of  cream  white  dol.)  ; (3)  dark-gray  clouded  dot. 
or  highly  mag.  Is.,  jtartly  cross-bedded  and  in  part  consisting  of  thin  conglomeratic 
beds,  also  many  thin  lenses  and  nodules  of  light-gray  chert,  with  quite  and  Is.  cgl. 
at  base.  90  ft.  Grades  Into  overlying  Opohonga  Is.  and  uncou.  overlies  Opex  dol. 
Named  for  Ajax  mine. 

Ajibik  quartzite. 

Pre-Cambrian  (middle  Huronian) : Northwestern  Michigan  (Marquette 
district). 

C.  R.  Van  Hlse  and  W.  8.  Bayley,  1895  (U.  8.  G.  8.  15th  Ann.  Rept..  pp.  540-f ). 

Ajibik  qtzite. — Has  two  main  areas : A western  one  in  which  It  rests  upon 

Arcbean,  and  an  eastern  one  in  which  It  rests  on  Wewe  si.  Where  it  rests 
on  Archcan  the  basal  part  is  a cgl.  or  recomposed  rock,  the  material  of  which 
is  derived  mainly  from  immediately  subjacent  fm.  These  basal  cgls.,  slates,  and 
graywackes  quickly  grade  up  into  qtzite.  Where  the  Ajibik  rests  on  Wewe  si. 
there  is  usually  an  intermediate  phase  or  interst ratification  of  the  two.  In  one 
exceptional  locality  (in  sec.  6,  T.  47  N.t  R.  25  W.)  the  basal  memb.  of  the 
qtzite  is  a cgl.  interstratified  with  b1.,  the  fragments  of  the  cgl.  being  mainly 
from  Wewe  si.  Central  part  of  fm.  in  its  ordinary  phases  is  a rather  pure, 

typical,  vitreous  qtzite.  In  some  places  this  qtzite  l»ecomes  conglomeratic  and 

bears  small  pebbles  of  white  quartz  or  red  Jasper.  In  other  places  it  is  inter- 
stratified  with  belts  of  mica  si.  or  graywacke.  Thickness  of  fm.  700  to  900  ft. 
Conformably  underlies  Slamo  si.  Typical  exposures  on  Ajibik  Hills,  NE.  of  Palmer. 

Akins  shale  member. 

Pennsylvanian : Central  eastern  Oklahoma. 

J.  A.  Taff,  1905  (U.  8.  G.  8.  Tablequah  folio.  No.  122).  Akins  sh.  mrmb.— Chiefly 
blue  and  black  clay  sh.,  with  thin  ssm.  Thickness  175  ft.  Top  memb.  of  Winslow  fm. 

C.  W.  Wilson,  Jr.,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  4,  p.  503).  The  Atoka. 
Hartshorne,  McAlester,  and  Savanna  fins,  and  a part  of  Boggy  sh.  are  directly 
traceable  Into  Winslow  fm.  as  heretofore  mapped  in  Muskogee  Co.  (Wilson 
Identified  the  subdivisions  enumerated  above  aud  did  not  use  Winslow  fm.] 

T.  A.  Hendricks,  C.  H.  Dane,  and  M.  M.  Knechtel,  1936  (A.  A.  P.  G.  Bull,  vol.  20. 
No.  10,  p.  1847).  Winslow  fm.  Is  now  abandoned.  Wilson  has  recognized  in  It 
Atoka,  Hartshorne,  McAlester,  Savanna,  and  Boggy  fms. 

It  is  still  undet.  to  which  of  fms.  into  which  tWlnslow  fm.  is  now 
divided  the  Akins  sh.  memb.  belongs.  (H.  D.  Miser,  personal  com- 

munication Feb.  1937.) 

Named  for  Akins,  Sequoyah  Co. 

Akrou  dolomite. 

Silurian  (Cayugan)  : Western  New  York  and  Ontario. 

A.  W.  Orabau,  1909  (Oeol.  Soc.  Am.  Bull.,  vol.  19.  pp.  544,  550).  RuUhrnd  or  Akron 
U. — Probably  Amherstburg  bed  of  Mich,  and  Coblesklll  of  eastern  N.  Y.  Name 

derived  from  exposure  iu  village  of  Akron,  Erie  Co.,  N.  Y. 

The  equivalency  of  the  Coblesklll  and  Akron  was  accepted  by  most 
geologists,  who  continued  to  apply  Cobleskill  to  the  dol.  of  western  N.  Y. 
as  well  as  of  other  parts  of  the  State.  C.  A.  Hartnagel,  1912  (N.  Y. 
State  Hdb.  19,  p.  57)  stated : Cobleskill  Is.  is  absent  along  its  line  of 
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outcrop  across  the  State  only  in  part  of  Albany  Co.;  In  different  parts 
of  State  It  rests  on  Bertie,  Brnyman,  Bosendale,  Decker  Ferry,  and 
"Hudson  River”  fms.  In  1917,  however,  G.  H.  Chadwick  (Geol.  Soe. 
Ain.  Bull.,  vol.  28,  pp.  173-174)  revived  Akron  dol.  for  western  N.  Y., 
stating:  “The  correlation  eastward  of  the  Akron  with  the  Cobleskill  re- 
mains to  be  worked  out  anew,  but  it  Is  now  believed  to  be  substantially 
correct.”  The  Canada  Geol.  Survey  appears  to  employ  Akron  dol. 
for  this  fm.  (See  M.  Y.  Williams,  1919,  Canada  Geol.  Surv.  Mem.  Ill; 
and  Cole,  1925,  Ontario  Dept.  Mines  34th  Ann.  Rept.,  vol.  34,  pt.  2,  p.  10), 
while  U.  S.  Geol.  Survey  designates  It  Cobleskill  dol.  (See  Niagara 
folio.  No.  190.)  Grabau  stated  it  is  sume  as  his  Greenfield  Is.  (See 
under  Greenfield  /*.) 

II.  L.  Ailing,  1928  (N.  Y.  State  Mus.  Bull.  275,  p.  21),  showed  Akron  ns 
younger  than  Cobleskill,  and  gave  the  sequence  of  beds  given  by 
Chadwick:  Akron,  Willlamsville,  Scajaqtiada  (=CobleskHl),  Falkirk, 
Oatka,  but  stated : Position  of  Cobleskill  is  still  a matter  of  doubt.  G.  H. 
Chadwick,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  pp.  80-82),  continued  to  use 
Akron  dol. 

W.  Uoldring.  1931  (N.  Y.  State  Mus.  Hdb.  10,  pp.  343-344).  CoblrsUU  Is.  Is  a 
typical  coral  facies,  and  while  it  does  not  show  the  reef  character  it  has  the  reef 
species.  To  the  dolomltic  phase  in  Brie  Co.  the  name  Akron  dol.  has  been  applied. 
The  Akron  doL  is  a little  later  faunal  development  than  the  Cobleskill.  (Lists 
characteristic  species  of  Cobleskill  dol.,  also  of  Akron  phase.] 

■Alabama  period. 

Tertiary:  United  States. 

J.  D.  Dana.  1875  (Man.  Geol.,  2d  ed.,  pp.  490—494.  509-510,  5231.  Time  term  to 
include,  in  Ala.,  the  Vicksburg,  Jackson.  Claiborne,  and  Buhrstoue,  also  contemp. 
deposits  in  other  States.  {He  also  used  Alabama  group.] 

t Alabama. 

Eocene  (middle)  : Alabama. 

E.  A Smith,  1888  (Ala.  Geol.  Surv.  Kept.  Prog.  1884-88,  geographic  map  of  Ala.). 
(On  this  map  the  name  Alabama  ( Claiborne I Is  applied  to  deposits  underlying  St. 
Stephens  Is.  and  overlying  the  Lignitic.  nnd  the  deposits  thus  designated  are 
divided  Into  Claiborne  above  and  Buhrstone  below.  J 

Replaced  by  Claiborne  group. 

Apparently  named  for  exposures  in  Ala. 

tAlahama  white  limestone. 

Tertiary:  Alabama. 

T.  L.  Casey,  1902  (Phila.  Acad.  Nat.  Sel.  Proc.,  vol.  53.  p.  513).  White  Is.  exposed 
on  Tomblgbee  Elver  near  St.  Stephens  and  on  Alabama  River  near  Claiborne.  [Same 
as  tSt.  Stephens  Is.  (Ollg.  and  upper  Eo.l.] 

Alachua  formation. 

Pliocene  (lower) : Northern  Florida. 

W.  H.  Dali,  1892  (D.  S.  G.  8.  Bull.  84,  pp.  127-130,  157.  320).  Alachua  claps.— De- 
posits of  clay  containing  bones  of  extinct  mammalia.  These  clays  occur  In  sinks, 
gullies,  and  other  depressions  In  Mlo.,  Upper  Bo.,  and  later  rocks  of  Fla.,  especially 
on  W.  anticline  In  higher  parts  of  Alachua  Co.,  and  along  banks  of  many  rivers  and 
streams.  They  appear  in  Alachua  Co.  to  have  been  subjected  to  deuudatlon  after 
deposition,  so  that  only  those  parts  protected  by  their  depressed  position  in 
cavities  or  gullies  of  harder  rock  remain  undisturbed.  The  cluy  Is  bluish  or  grayish 
and  extremely  tenacious,  so  that  it  la  most  difficult  to  discover  remains  embedded 
In  It.  Occurs  in  patches,  usually  In  depresalons,  but  occasionally  lti  short  ridges 
whose  lateral  buttresses  of  llmerock  have  disappeared  through  dissolving  agency 
of  rain  water  and  carbon  dioxide.  [Mentions  many  localities  of  its  occurrence  In 
Alachua  Co.] 
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G.  C.  Matson  and  F.  G.  Clapp,  1909  (Fla.  Geol.  Sury.  2d  Ann.  Kept.,  p.  133)  - 
Alachua  clap  as  here  used  includes  “Peace  Creek  bone  bed"  of  Dali,  “which  appears 
to  be  a local  phase  of  the  fm.  which  may  have  been  eroded  and  redeposited  in  it» 
present  condition.” 

E.  H.  Bollards,  1914  (Fla.  Geol.  Surv.  6th  Ann.  Kept.,  pp.  161-1621.  Alachua 

and  Dunnellon  fm.  are  merely  different  facies  of  a single  fm.,  and  Dunncllon  shoul<l 
not  be  used  any  longer. 

C.  W.  Cooke  and  S.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Kept.).  Alachua  fm. 
Is  here  used  to  include  “Dunnellon”  fm.,  discarded  by  SellardH.  The  Alachua  i»  a 
residual  deposit  derived  from  Hawthorn  fm.  and  containing  Plio.  fossils.  It  uncon. 
overlies  Ocala  Is.  or  Tampa  Is.  and  is  overlain  by  loose  wind-blown  sand.  The  part 
of  fm.  to  which  name  Alachua  was  originally  applied  consists  chiefly  of  clay, 
accumulated  in  ponds  or  sinks,  and  at  least  15  ft.  thick.  Great  bulk  of  fm.  that 
Sellards  called  “Dunnellon”  is  chiefly  compact  white  or  gray  sand,  closely  resembling 
the  sand  In  Hawthorn  fm..  from  which  it  no  doubt  is  derived.  Greater  part  of 
Alachua  fm.  seems  not  to  have  been  laid  down  under  water.  Sellards  gives  thick- 
ness of  “Dunnellon”  fm.  as  75  to  100  ft. 

Named  for  its  many  exposures  in  Alachua  Co. 

Alameda  formation. 

Pleistocene:  Western  California  (San  Francisco  region). 

A.  C.  Lawson,  1914  (U.  8.  G.  8.  San  Francisco  folio.  No.  193>.  Alameda  fm. — Yellow 
sandy  clay,  of  very  uniform  fine  texture,  which  without  much  change  in  character 
passes  Into  beds  that  carry  marine  shells.  Intercalated  with  these  marine  de- 
posits are  nonpersistent  beds  of  gravel  of  fluviatlle  origin,  the  conditions  indicating 
delta  formation  alternating  with  marine  or  estuarine  deposition.  Thickness  several 
hundred  ft.  Uncoil,  underlies  Sun  Antonio  fm.  and  uncon.  overlies  Campus  fm. 
Named  for  fact  it  is  well  developed  at  Alameda. 

Alnmito  shale. 

Pennsylvnninn : New  Mexico. 

C.  R.  Keyes.  1906  (Jour.  Geol.,  vol.  14.  pp.  147-154),  applied  Alamito  shales  to  beds 
said  to  uncon.  overlie  Lake  Valley  Is.  Derivation  of  name  not  stated. 

Alamitos  zone. 

A subsurface  petroliferous  zone,  about  670  ft  thick,  in  Fernando  group  of 
Long  Beach  field.  Los  Angeles  Basin,  southern  Calif.  Is  lower  than 
Wilbur  zone  and  higher  than  Brown  zone.  Includes  Booth  zone.  Named 
for  discovery  well  Alamitos  No.  1. 

Alamo  sandstone  member  (of  Yegua  formation). 

Eocene  (middle)  : Northeastern  Mexico  (Tamnulipas). 

W.  G.  Kane  and  G.  B.  Gierhart,  1935  (A.  A.  P.  G.  Bull.,  vol.  19.  No.  9,  pp.  1374, 
1384).  [See  under  J tier  as.  mem 6.] 

Alamosa  formation. 

Late  Pliocene  or  early  Pleistocene:  Central  southern  Colorado  (San  Luis 
Valley). 

C.  E.  Slebenthal,  1910  (8d.,  n.  s.,  vol.  31.  p.  745;  F.  S.  G.  S.  W.  S.  P.  240.  p.  40). 
Alamosa  fm. — Blue  clays  and  interstratifled  sands;  some  gravel,  and  occasionally, 
in  depth,  boulders.  Thickness  725  to  1.250  ft.  Of  late  Plio.  or  early  Pleist.  (pre- 
glaelal)  age.  Uncon.  overlies  Santa  Fe  fm.  Occurs  at  foot  of  Conejos  Range,  at 
foot  of  Blanca  Peak,  and  at  other  places.  Occupies  bottom  of  San  Luis  Valley 
proper.  Named  for  Alamosa,  Conejos  Co.,  near  center  of  valley. 

tAlaqua  phase. 

Miocene  (middle)  : Northwestern  Florida. 

L.  C.  Johnson.  1893  (Sci.,  vol.  21.  pp.  90-91).  Alaqua  phase  of  the  Mlo.  is  the  Chesa- 
peake. It  overlies  Euchee  phase,  and  has  larger  shells  than  the  Huchee.  It  Is  the 
fm.  of  upper  bluffs  at  Abes  Spring,  and  is  perfectly  and  largely  developed  on  bluffs 
of  Yellow  River  from  Ala.  line  to  Miliigen,  Fla.,  the  most  northern  of  these  beds 
being  the  low  shell  landing  at  Oak  Grove,  6 ml.  8.  of  Ala.  line. 
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According  to  studios  of  Julia  Gardner  these  beds  arc  Shoal  River  fm.t  and 
Johnson's  Euchee  phase  is  probably  younger  and  belongs  to  Choctaw- 
ha  tehee  fm. 

Named  for  Alaqua  Creek,  Walton  Co. 

Alaska  Bench  limestone. 

Carboniferous  (Pennsylvanian  or  Mississippian)  : Central  Montana  (Big 
Snowy  Mountains). 

O.  W.  Freeman,  1922  (Eng.  and  Min.  Jour.-Press,  vol.  113,  No.  19,  pp.  826-827). 
Alaska  Bench  Is. — Excessively  hard,  gray,  fossiliferous  Is.  that  weathers  red. 
Forms  a series  of  hogbacks  and  sloping  benches  around  Big  Snowy  Mtns.  Well 
exposed  on  top  of  Alaska  Bench,  E.  of  the  Snowies,  where  it  is  100  to  150  ft.  thick, 
and  Just  below  it  are  300  ft.  of  white  to  red  ass.,  Interbedded  with  varicolored  sta., 
here  named  Tyler  sh.  Is  overlain  by  100  ft.  of  nonfosslliferous  black  sh.  usually 
classified  as  part  of  Quadrant  but  which  may  iu  part  belong  to  Ellis  fm.  [In  his 
generalized  section  of  Quadrant  fm.  for  central  Mont.,  on  p.  827.  Freeman  showed 
100  ft.  of  gray  sh.  btw.  Tyler  gs.  and  Alaska  Bench  Is.,  and  100  ft.  of  black  sh. 
above  Alaska  Bench  Is.,  all  of  which  he  included  in  the  Quadrant.] 

Alazau  shale. 

Tertiary:  Mexico. 

EL  T.  Dumble,  1912  (Scl.,  n.s.,  vol.  35,  p.  907).  [Assigned  to  Eo.] 

Many  others  assigned  this  fm.  to  Eo. ; but  T.  W.  Vaughan  (Geol.  Soe.  Am.  Bull.,  vol. 
35,  p.  731,  1924)  and  C.  Schuchert  (Hist.  geol.  Antillean-Caribbcan  region,  1935, 
p.  199)  assigned  it  to  Ollg. 

Albanian  series. 

A term  proposed  by  C.  [R.]  Keyes  to  replace  Albany  Is.  (Perm.)  of  north- 
contra  1 Tex.,  “until  it  is  made  certain  the  Albany  Is.  anti  Vldrlo  Is.  are 
not  one  and  the  same  fm.”  (See  Pan- Am.  Geol.,  vol.  57,  pp.  350,  351,  etc., 
1982,  and  vol.  50,  pp.  144,  146,  etc.,  1933.) 

Albany  clay. 

Pleistocene:  Eastern  New  York  and  western  Vermont. 

E.  Emmons.  1846  (N.  Y.  Nat.  Hist..  Agrlc.,  vol.  1,  pp.  202-204).  Albany  e/ay. — At 
Albany  this  Tert.  clay  is  an  important  material  for  making  brick,  and  is  10  to  20 
ft.  thick.  In  excavations  at  Albany  a boulder  is  sometimes  found  in  the  clay,  but 
always  near  top.  [He  also  described  Lake  Champlain  clat/s,  and  stated  that  the 
Tert.  of  the  valley  of  Hudson  is  continuous  with  that  in  the  valley  or  basin  of 
the  Champlain,  and  does  not  differ  essentially  from  it.] 

Aaa  Fitch,  1850  (Historical,  topographical,  and  agricultural  survey  of  county  of 
Washington  [N.  Y.],  pt.  3,  Rocks  and  soils,  pp.  872-878,  890-891).  Albany  day 
fm. — This  is  the  gray  and  blue  clay  of  the  Quat.  Div.  of  Prof.  Mather,  the  Tert. 
clay  or  Albany  and  Champlain  clays  of  Dr.  Emmons,  in  the  volumes  of  the  State 
Natural  History.  As  neither  its  geological  age  or  name  is  well  settled,  I prefer 
designating  it  Albany  clay,  a name  by  which  more  readers  will  obtain  a definite 
Idea  respecting  it  than  by  any  other.  Is  well  developed  at  Albany,  from  thence 
It  reaches  N.,  forming  bluffs  or  river  hills  upon  both  sides  of  the  Hudson,  and 
continuously  to  Fort  Ann,  if  not  to  Whitehall,  and  onward  through  whole  length 
of  Champlain  Valley,  particularly  upon  its  Vt.  side.  Throughout  most  of  its 
extent  it  rests  on  Hudson  River  si.,  though  in  places  extensive  beds  of  gravel, 
30  ft.  thick,  intervene  btw.  It  and  the  si.  Is  overlain  by  Saratoga  sand  fm.  Is 
of  blue,  brown,  gray,  and  white  colors,  and  6 to  150  ft.  thick. 

W J McGee,  1888  (D.  8.  G.  S.  7th  Ann.  Rept.,  p.  611).  Albany  clays  overlie  the 
boulder  clay  in  vicinity  of  Albany,  and  both  belong  to  second  ice  invasion  of 
glacial  period. 

F.  J.  H.  Merrill,  1908  (N  .Y.  State  Mus.  21st  Rept.  State  Geol..  p.  rl2).  The  so-called 
Albany  clays  are  somewhat  earlier  In  age  than  the  typical  marine  clays  of 
Champlain  Valley. 

J.  B.  Woodworth,  1905  (N.  Y.  State  Mus.  Bull.  84.  p.  220).  The  term  “Albany 
clays”  was  specifically  applied  to  the  glacial  rock  flours  of  Hudson  Valley  N.  and  S. 
of  Albany  in  1846.  included  in  Hochelugan  fm. 

Has  also  been  called  “Lake  Albany  clays.” 
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Albany  granite. 

Late  Devonian  or  late  Carboniferous:  Northern  New  Hampshire  (White 
Mountains  in  north  part  of  Carroll  County). 

C.  H.  Hitchcock,  1874  (Geol.  N.  H.,  pt.  1,  btw.  pp.  508  and  545)  and  1877  (Geol.  N.  H., 
pt.  2,  pp.  143,  etc.).  Albany  granite. — Porphyritic  granite  spotted  with  rounded 
feldspars.  Has  been  called  trachytic.  Thickness  1,000  ft.  Younger  than  Conway 
granite  and  older  than  Chocorua  granite. 

G.  W.  Hawes,  1881  (Am.  Jour.  8d.,  3d.  vol.  21,  pp.  21 -f)  and  1001  (Yale  Bi-Cen. 
Pub..  Contr.  Min.  and  Pctrog.,  pp.  400-414).  Albany  granite  la  a spotted  or  trachytic 
eruptive  granite,  younger  than  Conway  granite  and  younger  than  andalusite  schist, 
and  believed  to  be  older  than  Concord  granite.  Named  by  Prof.  Hitchcock  on 
account  of  extensive  development  in  Albany,  N.  H.  (In  N.  part  of  Carroll  Co.J 

M.  Billings,  1028  (Proc.  Am.  Acad.  Arts  and  8ci.,  vol.  63,  No.  8.  map,  pp.  67-137), 
divided  Albany  group,  as  he  called  it.  Into  3 petrographic  typea,  placed  it  aa  older 
than  his  Chocorua  and  Conway  groups  of  granite,  and  included  all  In  Dev.  (f).  In 
1935  Billings  assigned  all  of  these  intrusive*  to  late  Dev.  or  late  Carbf. 

M.  Billings,  1035  (letter  dated  Aug.  27).  Albany  granite  belongs  to  White  Mtn 
magma  series. 

fAlbany  formation. 

Permian : Northern  Texas  and  southwestern  Oklahoma. 

E.  T.  Durable,  1800  (Tex.  Geol.  8urv.  1st  Ann.  Kept.,  pi.  3,  p.  Ixvli).  Coleman  Albany 
eerie*. — Shales,  clays,  and  Iks.,  barren  of  coal,  overlying  Waldrip-Cisco  series  and 
underlying  Wichita  beds. 

W.  F.  Cummins,  1891  (Tex.  Geol.  Surv.  2d  Ann.  Kept.,  pp.  361-402).  Albany  div. — 
Largely  lss.  and  shales,  with  some  88.  at  base.  Thickness  1,180  ft.  Overlies  Cisco 
beds  and  1h  overlain  by  Clear  Fork  beds.  [8ee  1891  entry  under  M’ic/ufa  fm .] 
Well  developed  in  vicinity  of  Albany,  Shackelford  Co.,  Tex. 

Has  for  many  years  been  considered  same  as  Wichita  fm.,  better  established 
name.  See  further  explanation  under  Wichita  fm. 

Albany  black  shales. 

An  abbreviated  form  of  New  Albany  eh.  used  by  C.  IK.]  Keyes.  (See  Pan- 
Ain.  Geol.,  vol.  48,  p.  147,  11)27.) 

Albany  conglomerate. 

Pre-Cambrian:  Michigan. 

See  Albany  and  Boeton  cgl. 

Albany  conglomerate. 

Lower  Ordovician : Northeastern  Vermont  (Orleans  County). 

C.  H.  Richardson,  1920  (16th  Rept.  Vt.  8tate  Geol.,  pp.  107-110).  Albany  phase  of 
Irasburg  cgl.  is  characterized  by  presence  of  Carnb.  marble,  by  porphyritic  andeMite 
boulders  more  than  a foot  in  dlam.,  and  by  large  well  smoothed  boulders  of  pure 
quartz.  The  porphyritic  andesite  boulders  are  present  in  both  Irasburg  and 
Albany. 

C.  II.  Richardson  and  J.  E.  Maynard,  1933  (18tb  Rept.  Vt.  State  Geol.,  p.  343).  The 
Irasburg,  Albany  and  Northflcld  ogle,  form  base  of  Ord.  in  eastern  Vt. 

Albany  porphyritic  nordmarkite. 

Devonian  ( ?)  : New  Hampshire. 

L.  Kingsley,  1931  (Am.  Jour.  Sci..  5th,  vol.  22,  p.  143). 

Albany  quartz  syenite. 

Late  Carboniferous  (?):  New  Hampshire. 

C.  R.  Williams,  1934  (Appalachia,  vol.  20,  No.  4,  Summer  Mag.  No.,  p.  73). 

Albany  and  Boston  amygdaloid. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  R.  Marvine,  1873  (Mich.  Geol.  Surv.  vol.  1,  pt  2,  pp.  25-27,  80.  81,  85,  and 
chart).  Younger  than  Albany  and  Boston  cgL  and  older  than  Fewablc  West 
cgl. 
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Belongs  to  Ashbed  group.  The  mineralized  part  is  the  Albany  and  Boston 
lode. 

Named  for  occurrence  in  Albany  and  Boston  mine,  Houghton  Co. 

? Albany  and  Boston  conglomerate. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan. 

A.  R.  Marvine,  1873  (Mich.  Geol.  Surv.  vol.  1,  pt.  2,  pp.  53-57.  61,  81.  84,  86  and 
chart).  Is  cgl.  No.  15  of  Houghton  Co.,  and  = AUouez  cgl.  of  Keweenaw  Co. 

Is  same  as  Allouez  cgl.,  of  Central  Mine  group. 

Named  for  occurrence  in  Albany  and  Boston  mine,  Houghton  Co. 

Albany  and  Boston  flow. 

Includes  Albany  and  Boston  amygdaloid  and  underlying  trap. 

Albee  formation. 

Pre-Silurian  (Upper  Ordovician?)  : Northwestern  New  Hampshire  (Ain- 
monoosuc  River  region). 

M.  Billing®,  1934  (Sci.,  Jan.  19,  voL  79,  No.  2038,  pp.  55-56).  Alice  qtzite.— 
Qtzite  and  si.,  4,000  ft.  thick,  underlying  Ammonoosuc  volcanlcs  In  Littleton  and 
Moosllauke  quadR.  No  fossils,  but  are  pre-Sil.  and  probably  Upper  Ord.  [The 
name  appears  to  replace  Lisbon  qtzite  of  his  Feb.  1983  paper  in  Am.  Jour.  Sci., 
5th,  vol.  25,  No.  146,  p.  149.] 

U.  Billings.  1934  (Am.  Jour.  Sci.,  5th,  vol.  28,  Dec.,  pp.  413-415),  mapped  Albee  fm. 
(pre-8iL,  Upper  Ord.  ?)  at  and  around  Albee  Hill,  Littleton  quad,  and  other  parts 
of  Littleton  and  Moosllauke  quads. 

M.  P.  Billings,  1935  (Geology  of  Littleton  and  Moosllauke  quads.,  N.  H.,  maps  and 
p.  9).  Albee  fm. — A group  of  black  and  green  slates,  argill.  qtzite,  and  qtzite. 
typically  exposed  on  Gardner  Mtn.  Type  loc.  is  that  part  of  Gardner  Mtn.  which 
lies  btw.  Hunt  Mtn.  (just  SW  of  Littleton  quad.)  and  Albee  II111  [In  Littleton 
quad.],  from  which  name  was  chosen.  Probably  Upper  Ord. 

Alberca  sandstone  member  (of  Yegua  formation). 

Eocene  (middle) : Nortbeustern  Mexico  (Tamnulipas). 

W.  O.  Kane  and  G.  B.  Gierhart,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  9,  p.  1384). 
Albrrca  — Massive  gray  ss.,  80  ft.  thick,  lying  904  ft.  below  top  of  Yegua  fm. 

and  559  ft.  above  base  of  the  Yegua,  in  section  from  San  Pedro  de  Roma  on  Mexi- 
can side  of  Rio  Grande  from  Roma  T Starr  Co.J,  Tex.  Lies  132  ft.  above  Alamo 
ss.  rnemb.  [Derivation  of  name  not  stated.] 

Alberhill  clay. 

Eocene:  Southern  California  (Riverside  County). 

P.  H.  Dudley,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  223).  Alberhill  clays 
(Eocene).  [All  there  is  about  It.  Paper  describes  area  btw.  towns  of  Riverside 
and  San  Jacinto  and  Corona  and  Elsinore.) 

P.  H.  Dudley,  1935  (Calif.  Jour.  Mines  and  Geol.,  vol.  81,  No.  4,  map.  pp.  491,  505). 
The  Eo.  Alberhill  clays  have  recently  been  described  In  detail  by  J.  C.  Sutherland 
(Calif.  State  Dlv.  Mines,  State  Min.  Kept.  31,  Calif.  Jour.  Mines  and  Geol.,  Jan. 
1935).  [On  map  Dudley  assigns  this  clay  to  Eocene  (Martinet).] 

Alberta  shale. 

Upper  Cretaceous:  Alberta. 

C.  S.  Evans,  1930  (Canada  Geol.  Surv.  Summ.  Kept.  1929,  pt.  B,  p.  27). 

Later  repts  assign  Alberta  fm.  to  Upper  and  Lower  Cret. 

Albertan. 

A name  proposed  by  G.  M.  Dawson  (Jour.  Geol.,  vol.  3,  1895,  pp.  507-511) 
for  the  pre-Kansan  drift  of  Canada.  Probably  corresponds  to  Nebraskan 
drift  of  United  States.  Named  for  province  of  Alberta. 

Albert  Canyon  division. 

Pre-Cambrian:  British  Columbia. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Summ.  Kept.  1911,  p.  170). 
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Albertian  series. 

Name  suggested  by  C.  [R.]  Keyes  (Pan.-Ain.  Geol.,  vol.  44,  pp.  217,  218, 
1925,  and  vol.  46,  pp.  207-208,  1926)  to  cover  basal  part  of  his  expanded 
Selkirkie  period,  but  it  “may  not  include  all  the  strata  of  Early  Selkirkic 
age.”  Named  for  exposures  in  Albert  Canyon,  in  which  Canadian  Pacific 
Railway  runs  westward  out  of  the  Selkirks. 

Albin  shale. 

Upper  Cambrian  : Northeastern  Iowa. 

C.  [R.  1 Keye«.  1922  (Pan-Am.  Geol.,  vol.  38,  pp.  319,  82G).  Berkey  (Am.  Geol., 
vol.  20,  p.  373,  1897),  in  Minn.,  without  defining  either  upper  or  lower  limits, 
proposed  Franconia  ss.  for  this  part  of  Mid  Cambric  succession  as  expownl  at 
8t.  Croix  Dalles.  This  name,  after  proper  definition,  might  be  retained  were  it 
not  for  fact  that  it  was  long  ago  preoccupied  for  a fm.  in  N.  H.  It  therefore 
becomes  invalid.  lienee  Albin  shales  is  substituted.  Uncon.  underlies  Allatnnkee 
dol.  and  uncon.  overlies  Dresbach  ss.  Named  for  fine  exposures  ut  Albin. 
Allamakee  Co. 

Albion  gravel. 

Pleistocene:  Central  northern  Iowa. 

S.  W.  Beyer,  1897  (Iowa  Geol.  Surv.  vol.  7,  pp.  210,  231).  Albion  g ravels. — Stratified 
sands  and  gravels,  10  ft.  thick,  underlying  Kansan  till  and  forming  base  of  section 
at  Albion.  Marshall  Co.  Assigned  to  Aftonian  stage. 

Albion  schist  member  (of  Westboro  quartzite). 

Pre-Cambrian  : Eastern  Rhode  Island. 

B.  K.  Emerson  and  .T.  K.  Perry,  1907  (U.  S.  G.  S.  Bull.  311.  pp.  8,  16-13,  and  map). 
Albion  schist  memb.  of  Grafton  ( Westboro ) qtzite. — Quartz  pbyllite  and  fine- 
grained micaceous  quartz  schist  upon  which  village  of  Albion  stands.  Of  light 
gruy  color.  Is  a band  down  center  of  Grafton  qtzite,  which  consists  of  two  flank- 
ing bands  of  granular  massive  qtzite.  The  fluer  grain  and  presence  of  considerable 
beds  of  phyllite  distinguish  this  incmb.  from  rest  of  Grufton  qtzite. 

Albion  sandstone. 

Silurian  (early)  : Western  New  York  and  Ontario. 

E.  O.  Ulrich,  IBIS  (12th  Int.  Geol.  Cong.,  Canada,  pp.  20,  27.  30,  30,  40).  Albion 
stage  I a I ho  Albion  group). — The  need  of  n distinct  formatioonl  name  for  upper 
Medina  having  become  apparent  in  preparation  of  Niagara  folio  in  course  of 
publication  by  U.  S.  Gi<ol.  Survey.  Dr.  .1 . M.  Clarke  has  eunjtcratcd  by  suggesting: 
Albion.  The  fm.  rests  on  lower  Medina  or  Queenston.  (This  paper  was  in  prlut 
and  distributed  at  Toronto  on  or  before  the  Cong,  convened,  which  was  Aug.  7, 
1913.] 

Ill  U.  S.  G.  S.  Niagara  folio  (No.  UK)) — a small  part  of  the  edition  of  which 
was  completed  Aug.  17,  1913 — the  rocks  btw.  Queenston  sh.  and  Clinton 
fm.  were  designated  Albion  ss.,  of  which  Whirlpool  ss.  of  Grabau  con- 
stituted basal  incmb.,  the  top  beds  (“Grey  baud"  of  early  repts.)  being 
named  Thorold  ss.  memb.,  the  intervening  beds  consisting  of  ml  ss.  anti 
red  and  gray  shales.  This  is  classification  still  employed  by  U.  S. 
Geol.  Survey.  Some  geologists,  however,  have  advocated  abandoning 
Albion  nnd  restricting  Medina  to  this  upper  part  of  original  Medina. 
Others  have  recommended  the  use  of  Cataract  fm.  for  lower  ,r>0  ft.  of 
the  Albion,  and  restriction  of  Medina  to  the  beds  above  the  Cataract. 
Others  have  recommended  using  Cataract  fm.  to  include  ail  beds  included 
In  Albion  ss.  Others  have  recommended  restricting  Albion  to  beds  btw. 
Whirlpool  ss.  and  Thorold  ss.  Olliers  have  recommended  restricting 
Albion  to  beds  btw.  base  of  the  Thorold  and  top  of  Queenston  sh.  (See 
fuller  explanation  under  Medina  group.  Cataract  fm.,  Thorold  sh.  memb., 
and  Whirlpool  ss.  memb.) 
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Albion  moraine. 

Pleistocene  (Wisconsin  stuge)  : Western  New  York.  Shown  on  moraine 

map  (fig.  8)  In  U.  S.  G.  S.  Niagara  folio  (No.  190),  p.  17.  Named  for 
Albion,  N.  Y. 

Albion  Range  group. 

Pre-Cambrian : Central  and  southern  Idaho. 

A.  L.  Anderson,  1934  (Jour.  Geol.,  vol.  42.  No.  4.  pp.  877-379).  The  strata  invaded 
by  CaBsia  hatholith  are  qtxitea  in  lower  part  of  the  pre-Camb.  Albion  Range  group 
here  substituted  for  Harrinon  series,  which  is  preoccupied.  This  group  continues 
southward  into  Raft  River  Range  of  NW.  Utah  and  resembles  a series  of  pre- 
Camb.  rocks  in  Wasatch  Range,  which  Blackwelder  has  shown  to  underlie  sss., 
cgls.,  and  slates  of  late  Algonkian  uge.  Writer  considers  Albion  Range  group 
to  be  of  pre-Bel  tian  age.  The  group  consists  mainly  of  metaqtxltes  with  some 
intercalated  marbles  und  schist  in  its  middle  and  upper  parts.  Lower  pert  is 
more  than  4.000  ft.  thick  and  consists  mainly  of  medium  to  fine-grained  pure 
qtslte,  completely  recrystallized  by  dynamo-metamorphism. 

fAlbirupean  formation. 

Upper  Cretaceous:  Eastern  Maryland  and  Virginia. 

P.  R.  Uhler,  1888  (Am.  Phil.  Soc.  Proc.,  vol.  25,  p.  42  and  map).  Albirupean  fm. 
here  proposed  for  the  great  sandrock  system  lying  uncon.  beneath  the  gr»*ensand 
Cret.  Is  more  decidedly  marine  than  underlying  Baltimorean.  Excellent  sec- 
tions on  Severn  River  show  nearly  all  members  of  Albirupean  fm.  Thickness 
200  ft. 

B.  L.  Miller,  E.  B.  Mathews.  A.  B.  Blbbins.  and  H.  P.  Little,  1917  (U.  8.  G.  8. 
Tolchester  folio.  No.  204,  p.  0).  The  sands  of  Raritan  fm.  are  in  several  places 
indurated  by  iron  oxide  or  silica.  The  best  examples  of  such  sss.  are  the  White 
Rocks  near  mouth  of  Putapsco  River,  which  furnished  Uhler  with  the  name 
“Albirupean”  for  this  series  of  strutu. 

Albirupean  is  derived  from  albus , white,  und  rape*,  a rock. 

Albirupean  black  marl. 

Upper  Cretaceous:  Maryland. 

P.  R.  Uhler.  1901  (Md.  Acad.  8d.  Trans.,  n.  s.,  vol.  1,  btw.  pp.  185  and  201). 
Albirupean  black  marl. — A great  marl  bed  which  In  many  places  forms  summit  of 
Albirupean  fm. 

Alboroto  quartz  latite  (also  Alboroto  group).  (In  I'otosi  volcanic  series.) 

Miocene:  Southwestern  Colorado. 

E.  8.  Larsen.  1917  (Colo.  Geol.  Surv.  Bull.  13,  pp.  20,  36).  Alboroto  fm. — A fm.  of 
Potosl  volcanic  series.  Underlies  Huerto  fm.  and  overlies  HumniitviUe  fm.  in 
Platoro-8ummitville  dist. 

W.  H.  Emmons  and  E.  8.  Larsen,  1923  (U.  8.  O.  8.  Bull.  718).  Alboroto  fm.— In 
Platoro-Summitville  dist.  consists  of  0 to  3,000  ft.  of  quartz  latite  and  rhyolite 
Hows  with  some  tuff.  Is  overlain  by  Huerto  fm.  and  rests  uncon.  on  Summltvllle 
andesite.  In  Creede  dist.  the  Alboroto  becomes  a group,  divisible  into  6 fm*.,  and 
Is  uncon.  overlain  by  Pledru  fm.  (the  Huerto  being  absent)  und  rests  uncou.  on 
rocks  much  older  than  Sutnmltville  andesite. 

E.  8.  Larsen,  1935  (U.  8.  G.  8.  Bull.  843).  changed  name  to  Alboroto  quarts  latite, 
and  stated  (p.  80)  that  the  fm.  is  confined  to  N.  and  E.  flanks  of  Alboroto  dome. 

Albright  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Northeastern  West  Virginia  and  western  Maryland. 

R.  V.  Hennen  and  1).  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Kept.  Preston  Co.,  p.  140). 
Albright  Is. — Dark  gray  Is.  2 ft.  thick.  Underlies  Bakerstown  iBartonl?])  coal 
and  rests  on  5 to  20  ft.  of  fire  clay  sh.  that  overlies  Pine  Creek  Is.  Occurs  at 
Albright,  Preston  Co.,  W.  Va. 

Md.  Geol.  Surv.  (vol.  11,  1922)  applied  Albright  l*.  In  Md.  to  a younger  Is.,  under- 
lying the  fire  clay  beneath  “Upper  Bakerstown  (Maynardler)  coal."  and  lying  a 
short  distance  above  “Lower  Bakerstown  (Thomas)  cool.” 
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Albuquerquan  series. 

A term  introduced  by  C.  TR.]  Keyes  to  designate  part  of  the  pre-Camb. 
rocks  of  N.  Mex.,  “exposed  to  the  extent  of  more  than  2,000  ft.  in  the 
Tijeras  Canyon,  E.  of  Albuquerque.”  (See  his  Conspectus  of  geol.  fms. 
of  N.  Mex.,  1915,  p.  4.) 

Albuquerque  marl. 

Tertiary  (late)  : Central  northern  New  Mexico  (Albuquerque  region). 

C.  L.  Herrick,  1898.  [See  1st  entry  under  Rio  Grande  scries.  As  here  used  applied 
to  upper  6 ft  of  BO-called  Albuquerque  series.] 

A.  B.  Reagan,  1903  (Am.  Geol.,  vol.  31,  p.  86).  In  Rio  Grande  embayment  the  Plio. 
marls  will  be  called  Albuquerque  marls.  In  Jemez  region  they  are  called  Jeme m 
marls.  They  are  a continuation  of  Santa  Fe  marls  of  Cope.  At  Albuquerque  they 
are  350  ft.  thick;  In  Jemez  region  100  to  250  ft.  They  are  older  than  Placita  marl 
(Pleist.),  and  rest  on  a series  of  alternating  softer  and  harder  calc.  sss.  and  cgls., 
of  white  to  deep  green  colors. 

Albuquerque  series. 

See  under  Rio  Grande  series,  Tert. 

Alcona  moraine. 

Pleistocene  (Wisconsin  stage)  : Easteru  Michigan  (Alcona  Co.).  (See 
Mich.  Geol.  Surv.  Pub.  11,  1912.) 

Alcova  limestone  member  (of  Cliugwater  formation). 

Triassic  (?) : Central  Wyoming  (Natrona  County). 

W.  T.  Lee,  1927  (U.  8.  G.  S.  P.  P.  149,  pp.  14,  etc.)  Alcova  Is.  memb.  of  Chuffwater 
fm. — Name  here  proposed  for  8-ft.  bed  of  mariue  Is.  lying  335  ft.  below  top  of 
Chugwater  fm.  at  Alcova.  It  is  hard,  resistant,  purplish  Is.,  which  outcrops  in 
conspicuous  ledges.  Was  noted  at  all  localities  examined  in  Rig  Horn  Basin.  Lies 
420  ft.  below  top  of  “Red  Beds’*  at  Thermopolis  and  345  ft.  below  top  near  Rawlins. 
At  W.  end  of  Casper  Mtn  it  is  only  73  ft.  below  top  of  Chugwater.  Occurs 
throughout  Casper  Range  but  not  observed  E.  of  this  range  nor  8E.  of  Freezeout 
Hills.  Is  probably  Lower  Triassic 

Alcyone  trachyte. 

Tertiary  (middle  or  late)  : Northwestern  Arizona  (Oatman  district). 

F,  L.  Ransome,  1923  (U.  S.  G.  S.  Bull.  743).  Alcyone  trachyte. — Gray  vltrophyro 
where  moderately  fresh,  but  much  of  rock  is  altered  and  mottled  greenish  gray. 
Mainly  flows,  but  probably  some  green  porphyritic  varieties  are  intrusive.  Thick- 
ness estimated  at  2,800  ft.,  but  may  not  be  morp  than  1,000  ft.  Locally  separated 
from  overlying  Esporanza  trachyte  by  100  to  150  ft.  of  sandy  beds.  Rests  in  places 
on  200  ft.  of  coarse-grained  breccia.  Named  for  Alcyone  miue. 

Alden  limestone. 

Mississippian : Central  northern  Iowa. 

F.  M.  Van  Tuyl,  1925  (Iowa  Geol.  Surv.  vol.  30,  pp.  52,  92,  99).  Alden  Is. — Light- 
gray,  thin-bedded,  slightly  oolitic  Is.,  30  ft.  thick.  Overlies  Iowa  Falls  dol.,  with 
evidence  of  discon.  Fossils  poorly  preserved,  and  exact  age  open  to  question. 
Tentatively  referred  to  top  of  Kinderhook. 

See  Gilmore  City  Is. 

Named  for  exposures  in  S.  bank  of  Iowa  Itiver,  just  below  wagon  bridge  at 
towm  of  Alden,  Hardin  Co. 

Alden  limestone. 

Ordovician:  Southern  Oklahoma  (Arbuckle  and  Wichita  Mountains). 

C.  E.  Decker,  1933  (Tulsa  Geol.  ’Soc.  Digest,  pp.  55-57).  (See  this  entry  under 
Simpson  yroup,  which  is  only  recorded  use  of  this  name.] 

Alden  moraine. 

rieistocene  (Wisconsin  stage) : Northern  Wisconsin. 

R.  T.  Chnmberlln,  1905  (Jour.  Geol.,  vol.  13.  p.  242).  The  oldest  of  the  three  terminal 
moraines  in  St.  Croix  Dalles  quad.  Named  for  occurrence  in  Alden  Twp,  Wls. 
[Local  and  not  same  as  Alden  moraine  of  N.  Y.] 
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Alden  moraine. 

Pleistocene  (Wisconsin  stage):  Wentem  New  York.  Shown  on  moraine 
map  (fig.  8)  In  U.  S.  G.  S.  Niagara  folio  (No.  180),  p.  17.  Named  for 
Alden,  Erie  Co.,  N.  Y. 

Alderson  limestone.  (In  Greenbrier  limestone.) 

Miasissippiun : Eastern  West  Virginia  and  southwestern  Virginia  (Giles 
County). 

D.  B.  Reger,  1926  (W,  Va.  Geol.  Burr.  Kept.  Mercer,  Monroe,  and  Summers  Coun- 
ties, pp.  449.  462,  699).  Alderaon  Is. — Usually  a dark-gray  calc,  fm.,  weathering 
almost  dirty  yellow,  75  to  325  ft.  thick,  with  abundant  marine  fossils  and  plants 
In  chalky  beds  above  middle.  Top  inctnb.  of  Greenbrier  series  [Is.].  Overlies 
Greenville  ah.  and  underlies  Lillydale  sh.  Type  loc.  on  road  toward  Wolf  Creek, 
14  ml.  S.  of  Alderson,  Monroe  Co.,  W.  Va.  Also  observed  lu  Hummers  Co.,  W.  Va., 
nnd  in  Giles  Co.,  Va.  Can  be  traced  NE.  to  Tucker  Co.,  W.  Va.  Southward  it 
corresponds  to  Glen  Dean  la.  and  Golconda  sta. 

tAldrich  limestone. 

Upper  or  Middle  Cambrian : Central  Alabama. 

H.  McCalley,  1897  (Ala.  Geol.  Surv.  Rept.  on  Coosa  Valley,  Ala.,  pp.  4142  and 
several  later  pp.).  Aldrich  la. — Siliceous  blue  lss.  and  dolomites,  250  to  500  ft. 
thick,  underlying  Montevallo  shales  and  ass.  and  overlying  Weisner  (Chilhowee) 
Bss.  and  egls.  These  lss.  are  typical  near  Aldrich,  where  they  arc  500  ft.  thick. 
Are  present  In  Hhelby,  Talladega,  Calhoun,  Cherokee,  Clebnrne,  and  Coosa  Coun- 
ties. Same  as  Beaver  la.  of  Hayes.  [In  Co.  descriptions  In  this  rept  the  la.  Is 
called  Aldrich  ( Bearer ) Is.) 

In  several  subsequent  repts  of  Ala.  Geol.  Surv.  (E.  A.  Smith  and  H.  McCal- 
ley, Ala.  Geol.  Surv.  Bull.  9,  ltXM : E.  A.  Smith,  Ala.  Geol.  Surv.  Undergd 
Water  Res.  Ala.,  1907 ; W.  B.  Phillips,  Ala.  Geol.  Surv.,  Iron  making  in 
Ala.,  1912;  and  W.  F.  Prouty,  Ala.  GeoL  Surv.  Bull.  18,  1916)  Aldrich  Is. 
was  applied  to  la.  underlying  tMontevallo  ah.  und  as.  and  overlying  Weis- 
ner ss.  or  qtzite.  Later  work  by  C.  Butts  led  to  discovery  that  the  Is.  at 
Aldrich  is  Oonasauga  Is.,  and  that  it  ovtrlivs  Rome  (tMontevallo)  fm..  In- 
stead of  underlies  it ; but  elsewhere  in  Ala.  and  in  NW.  Ga.  there  Is  a Is. 
underlying  Rome  fm.  and  overlying  Weisner  qtzlte  that  has  proved  to  be 
the  S.  extension  of  Shady  dol.  of  Tenn.,  and  Is  now  called  by  that  name. 
The  name  Coiuuiauga  I*,  has  priority  over  Aldrich  In.,  and  latter  name,  as 
defined,  having  been  misapplied,  it  has  been  discarded  by  U.  S.  Geol. 
Survey  and  Ala.  Geol.  Survey.  (See  C.  Butts,  1928,  Ala.  Geol.  Surv.  Spec. 
Rept.  No.  14,  1926,  p.  51.) 

Aldridge  formation. 

Pre-Cambrian : British  Columbia. 

8.  J.  Schofield,  1912  (The  geology  of  East  Kootenay,  B.  C. ; Abstract  of  thesis.  Mass. 
Inst.  Tech.,  p.  3).  Included  In  Purcell  series. 

Aldridge  conglomerate. 

Pre-Cambrian:  British  Columbia. 

C.  W.  Drysdale,  1917  (Canada  Geol.  Surv.  Suium.  Rept.  1916,  p.  59). 

Alexandria  syenite. 

Pre-Cambrian:  Northeastern  New  York  (Alexandria  Bay  quadrangle). 

H.  P.  Cashing  et  al.,  1910  (N.  Y.  State  Mus.  Bull.  145,  pp.  10,  39.  map).  Alexan- 
dria tyenile.  Is  early  pre-Cambrle  hut  younger  than  Laurentlan  gneiss.  Named 
for  Alexandria  Twp,  W.  and  N.  of  Redwood. 

Alexandria  type. 

Name  applied  by  A.  F.  Buddlngton  (N.  Y.  State  Mus.  Bull.  281,  pp.  52-104, 
1929)  to  a nonporphyritlc  granite  intrusive  into  Grenville  series  of  NW, 
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Adirondacks,  which  was  called  Alexandria  batholith  of  Laurentian  gran- 
ite by  Cashing,  and  on  Canadian  side  was  referred  to  as  Mallorytoum 
granite  by  J.  F.  Wright  (Geol.  Surv.  Canada  Mem.  134,  pp.  1-63,  1623). 
Derivation  of  name  not  stated.  Age  relations  to  porphyritlc  Hermon 
type  of  granite  not  determined. 

Alexandria  group. 

A term  used  by  some  geologists  instead  of  Alexandrian  series  used  by  other 
geologists. 

Alexandrian  series. 

Silurian : Mississippi  Valley. 

T.  E.  Savage,  1008  (111.  Geol.  Surv.  Bull.  8,  p.  110).  Alexandrian. — Time  term  to 
include  Cape  Girardeau  Is.  (40  ft.  thick)  and  overlying  beds  containing  DalmaniteA 
danac  and  WKitflcldcUa  billlngnana.  Thickness  44  ft.  In  Alexander  Co.,  111. 
Uncon.  underlies  Clinton.  Since  there  seeraN  to  be  no  direct  time  equiv.  of  these 
beds  in  the  Ord.  or  Sil.  as  generally  defined  the  horizons  are  classed  as  Middle 
811.  strata  that  inure  or  less  completely  bridge  the  lost  interval  btw.  the  Cincin- 
natian and  the  Clinton.  The  term  to  have  same  rank  as  Cincinnatian. 

Savage  later  included  in  his  Alexandrian  series  all  beds  beneath  Bainbridgo 
Is.  and  above  Muquoketa  sh.  and  Thebes  fin.,  both  of  which  he  assigned 
to  Ord.  (Richmond  group).  He  divided  it  into  (descending)  Sexton 
Creek  Is.  (=Brassfleld  Is.),  Edgewood  Is.,  Girardeau  Is.,  and  Orchard 
Creek  sh.  The  Kept.  6th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  1035,  included 
in  Alexandrian  series  of  Savage  the  Kankakee  and  Edgewood  of  111.  and 
Waucoma  of  Iowa,  and  showed  it  as  absent  in  Wis.  and  Minn. 

Alfred  shale. 

Upper  Devonian:  Western  New  York  (Allegany  County). 

E.  R.  Eller,  1935  (Carnegie  Mus.  Annals,  vol.  24,  Berial  No.  164,  art.  8,  pp.  283— 
264).  Alfred  sh. — At  Alfred  Station  consists  of  2 beds,  a layer  of  sh.,  about  5 ft. 
thick,  very  fine-grained,  containing  a large  and  diversified  fauna  of  ''Chemung'* 
age,  overlain  by  40  ft.  of  barren  siliceous  sh.,  formerly  used  by  nearby  ceramic 
plants.  Alfred  sh.  is  overlain  by  6 ft.  of  heavy  calc,  sh.,  which  G.  II.  Chadwick 
(personal  communication)  considers  to  be  top  of  Rushford  sa.  of  Canadaway  group. 
Search  was  made  at  outcrops  where  the  ss.  and  sh.  should  have  been  found,  but 
all  attempts  to  trace  these  beds  there  [into  Rushford  sss?)  have  been  unsuccessful. 
Possibly  these  rocks  have  changed  in  their  lithological  and  paleontological  charac- 
ters or  are  only  lentils  which  have  not  wide  distribution.  The  fauna  is  limited 
to  about  6 inches  of  the  lower  fine-gruiued  sh. 

Alger  formation. 

Silurian  (Niagnran)  : East-central  Kentucky  and  southwestern  Ohio. 

A.  F.  Foerste,  1005  (Ky.  Geol.  Surv.  Bull.  8.  p.  145)  and  1008  (Ky.  Geol.  Surv.  Bull. 
7,  pp.  27,  61).  Alger  ftn. — Upper  fm.  of  Crab  Orchard  div.  (lower  part  of 
Niagurnn  div.)  of  east-central  Ky.  Essentially  clay.  Includes  following  mem- 
bers : Estill  clay  at  top.  Waco  Is.  in  middle,  and  Lulbegrud  clay  at  base ; also  Flades 
clay,  the  equiv.  of  Estill  clay  and  Waco  Is.  Overlain  uncon.  by  Dev.  Is.  and 
underlain  by  Indian  Fields  fm.  of  Crab  Orchard  div. 

The  name  Alger  sh.  was  subsequently  applied  by  some  Ohio  geologists  to 
beds  underlying  West  Union  Is.  and  overlying  Brassfleld  Is.,  also  to  beds 
underlying  West  Union  Is.  and  overlying  Dayton  is. 

A.  F.  Foerste,  1935  (Denison  Univ.  Bull.  Jour.  Sci.  Lab.,  vol.  30.  pp.  127-140).  In 
earlier  studies  Alger  clay  was  used  In  Lewis,  Adams,  and  Highland  Counties  to 
Include  not  only  the  un fossil! ferotin  clay  shales  overlying  Dayton  Is.,  but  a higher 
series  of  similar  clay  shales  Interbodded  with  thin  Indurated  shales,  and  which,  on 
close  search,  frequently  reveal  distinct  imprints  of  fossils  belonging  to  Mastigt)bolbina 
typus  fauna,  which  is  at  present  unknown  anywhere  S.  of  Lewis  Co.  The  name 
Kibolt  sh.  was  proposed  in  1931  for  these  upper  shales,  and  Alger  clay  ah.  was 
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remricted  to  underlying  unfosBlllferonu  clay  ah.  Transition  from  Alger  Into 
Ribolt  is  not  abrupt,  and  It  Is  assumed  that  greater  part  if  not  all  of  Alger  is 
also  of  upper  Clinton  age.  [On  p.  140  be  says  : No  distinct  line  of  separation  has 
been  observed  btw.  the  Alger  and  Ribolt : therefore,  since  the  RUsilt  is  known 
to  be  of  upper  Clinton  age,  the  Alger  also  is  referred  to  upper  Clinton.)  In 
Rath  Co.  rests  on  Oldham  Is.;  In  Lewis  Co.  it  underlies  Ribolt  ah.  aud  rests  on 
Dayton  Is.  Named  for  Alger,  a station  on  R.  R.  btw.  Panola  and  Irvine,  about  1 
ml.  E.  of  Estttl'Madison  Co.  line.  Seems  possible  to  trace  A/per  clay  of  southern 
Oblo  into  the  clay  at  top  of  the  Osgood  of  SE.  Ind.,  but  paleontologically  this 
does  not  seem  possible. 

Algomu  sand. 

Pleistocene:  Ontario. 

W.  E.  Logan,  1883  (Canada  Geol.  Surv.  Repts.  1843-63,  pp.  887,  907-009).  Alynma 
sand. — Yellow  sand  overlying  Baugeen  and  Eric  clays  In  part  of  country  to  N. 
of  Lake  Huron  aud  btw.  Georgian  Bay  and  Ottawa  River.  Most  largely  developed 
along  principal  rivers  of  the  dlst.  Much  of  region  covered  by  It  lies  within  dlst. 
of  Algoma,  hence  name.  No  fossils  found.  Relation  to  fosslllferous  sands  farther 
down  the  Ottawa,  also  to  Artemisia  gravel,  is  uncertain,  [in  table  on  p.  887  It 
is  placed  above  Artemisia  gravel.] 

Algomah  amygdaloid. 

Pre-Cumbrian  (Kewcenawan)  : Northern  Michigan. 

Name  locally  in  use  many  years.  Used  by  B.  S,  Butler  in  U.  S.  G.  S.  I’.  I*. 
144,  lOlS.  Younger  than  cgl.  No.  8 (Bohemia  cgl.).  Belongs  in  Central 
Mine  group,  at  or  near  horizon  of  Evergreen  amygdaloid.  The  mineral- 
ized part  is  the  Algomah  lode. 

Named  for  occurrence  at  Algomah  mine,  Ontonagon  Co. 

Algomah  flow. 

Includes  Algomah  amygdaloid  and  underlying  trap. 

Algoman  revolution. 

Term  applied  by  A.  C.  Lawson  to  a pre-Camb.  epoch  of  granitic  Intrusion 
which  he  considered  to  have  immediately  preceded  the  formation  of  the 
fAnimikie  rocks,  but  which  some  other  geologists  place  at  tt  lower  horizon 
in  the  Huronlan  series,  and  which  still  other  geologists  regard  as  Lauren- 
tian.  (See  U.  S.  G.  S.  Bull.  769,  pp.  123-124).  C.  K.  Leith,  R.  J.  Lund, 
and  A.  Leith,  1935  (U.  S.  G.  S.  P.  P.  184),  placed  it  below  lower  Huronian 
and  above  Knife  Lake  series  (tentatively  classified  as  pre-Huronian  and 
post-Laurentian,  but  which  may  eventually  prove  to  be  lower  Huronian). 

Algoman  granite. 

Algoman  gneiss. 

Names  that  have  been  applied  to  the  rocks  intruded  during  the  Algoman 
revolution. 

Algomlan  revolution. 

Same  ns  Algoman  revolution. 

Algomic  period. 

C.  [R.]  Keyes,  1014  (Iowa  Acad.  Scl.  Proc.,  vol  21,  p.  20t).  Latest  period  of 
Archeozoic  era  In  Lake  Superior  region.  Includes  Soultan  qtzites  below,  and 
unnamed  lavas  and  granites  above,  separated  by  an  erosion  interval. 

C.  I R-I  Keyes,  1917  (Iowa  Acad.  Sci.  Proc..  vol.  24,  p,  58).  1 .1  Igomic  shown  as 

older  than  Animlkle,  younger  than  hia  Soultan  qtzites,  and  as  Including  "Shuswap 
granites  of  Cordilleran  region  and  Klllarney  granites  of  Interior  region."] 

151627° — 38 S 
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fAlgonkian  period  (or  system). 

A term  that  was  for  many  years  applied  to  the  time  (and  the  rocks)  imme- 
diately preceding  the  Camb.  period  and  succeeding  the  tArchean  period, 
but  which  is  no  longer  used  by  U.  S.  Geol.  Survey,  except  in  sense 
of  a rock  type,  as  Algonkian  type,  the  meaning  of  w'hich  is  “less  highly 
metamorphosed  than  Arehean  type.”  For  definition  of  “Algonkian  period 
(or  system)”  see  U.  S.  G.  S.  Bull.  769,  pp.  103-127. 

Algonquin. 

Name  applied  to  a glacial  lake  of  Pleist.  age  in  Great  Lakes  region.  (See 
U.  S.  G.  S.  Mon.  53,  1915,  p.  469.)  Also  to  a Pleist.  clay  in  Ontario. 
(See  Out.  Bur.  Mines  Ann.  Rept,  vol.  18,  pt.  1,  1909,  p.  297.) 

Aliamanu  tuff. 

Pleistocene  (late)  : Huwaii  (Oahu  Island). 

H.  T.  Stearns,  1935  (Geol.  and  Od.  Water  Res.  Island  of  Oahu,  Hawaii : Div. 
Hydrog.  Bull.  1).  Aliamanu  tuff. — Included  in  lower  part  of  Honolulu  volcanic 
series  [q.  v.J.  Exposed  near  Aliamanu  Crater,  from  which  It  was  erupted. 

Replaces  Lower  Salt  Lake  tuff  of  Wentworth,  according  to  II.  T.  Stearns. 

Alibates  dolomite  lentil  (of  Quartermaster  formation). 

Permian:  Panhandle  of  Texas. 

C.  N.  Gould,  1907  (U.  S.  G.  S.  W.  S.  P.  191,  pp.  17-20).  Alibates  dol.  lentil . — 
Massive  white  doL  more  or  less  flinty,  usually  in  two  ledges,  the  lower  one  8 ft. 
thick  and  upper  one  2 ft.  thick,  separated  by  4 or  more  ft.  of  red  clay.  Total 
thickness  15  ft.  Local  lentil  in  Quartermaster  fm.,  near  top.  Separated  from 
underlying  Saddlehorse  gyp.  lentil  by  50  to  60  ft.  of  red  sh.  with  white  bands 
and  ledges  of  soft  ss. 

C.  N.  Gould  and  F.  E.  Lewis,  1926  (Okla.  Geol.  Surv.  Circ.  13,  pp.  8-25).  Alibates 
dol.  is  approx. — Day  Creek  dol.  and  we  recommend  “Alibates"  be  dropped. 

C.  N.  Gould  and  R.  Willis,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  p.  438).  Alibates  dol. 
of  Panhandle  of  Tex.  Is  same  as  Day  Creek  dol.  of  western  Okla.,  which  underlies 
Cloud  Chief  gyp.  and  overlies  Whitehorse  ss. 

F.  M.  Bullard.  1928  (Okla.  Geol.  Surv.  Bull.  47,  pi.  8),  mapped  Day  Creek  do!., 
Whitehorse  ss.,  and  Dog  Creek  dol.  in  Hutchison,  Carson,  Potter.  Moore  and 
Oldham  Counties,  Tex.,  and  did  not  show  any  Quartermaster  fra.  as  present 
there.  The  exposures,  however,  are  rather  widely  separated  from  the  exposures 
of  these  fins,  in  Okla. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  pp.  167,  243),  placed  Alibates  dol. 
and  Saddlehorse  gyp.  in  Quartermaster  fm.,  stating  that  Alibates  is  in  upper 
part  of  that  fm.  and  the  Saddlehorse  60  to  80  ft.  above  base  of  Quartermaster. 

Named  for  Alibates  Creek,  Potter  Co. 

Alkali  formation. 

Recent:  Central  southern  Oregon. 

W.  D.  Smith,  1926  (Oreg.  UlliV.  Commonwealth  Rev.,  vol.  8,  pp.  207-214). 
Alkali  fm. — Salt  Incrustations,  1 Inch  to  15  ft.  thick,  occurring  as  calderas  and 
mounds.  Type  loc.  Alkali  Lake  and  Alvord  Basin.  Lake  Co. 

Alkali  Creek. 

Name  applied  by  W.  Granger  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  28,  1910, 
pp.  244,  etc.)  to  very  fossiliferous  red  stratum  in  midst  of  Wind  River 
fin.  along  Alkali  Creek  near  Lost  Cabin,  NE.  corner  of  Fremont  Co.,  Wyo. 

Allamakee  dolomite. 

Upper  Cambrian : Northeastern  Iowa. 

C.  [R.]  Keyes,  1922  < Pan-Am.  Geol.,  vol.  38,  pp.  319-326).  In  proposing  Allamakee 
for  nether  dol.  of  Cambric  succession  in  Upper  Mississippi  valley  it  is  with  full 
cognizance  of  fact  that  for  many  years  the  fm.  to  which  It  Is  applied  has  been 
widely  known  as  8t.  iAtwrence  Is.  Latter  designation  is  clearly  a misnomer. 
[Keyes  correlates  typical  St.  Lawrence  with  Oneota.j  Allamakee  dol.  seems  to 
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have  as  yet  no  recognisable  representative  In  Minn.  It  uncon.  underlies  Waukon 
as.,  and  uncon.  overlies  Albln  shales.  Is  older  than  St.  Lawrence  of  Minn. 

Probably  named  for  exposures  In  Allamakee  Co. 

Allegany  oil  sand. 

Drillers’  term  for  an  oil  sand  In  Allegany  Co..  N.  Y.,  which  according  to 
J.  F.  Carll,  1886  ( 2d  Pa.  Geol.  Surv.  Ann.  Rept.  1885,  chart  opp.  p.  4), 
lies  about  50  ft.  higher  than  Cherry  Grove  oil  sand  (of  probable 
Chemung  age),  and  according  to  C.  A.  Ashburner,  1888  (Am.  Inst.  Min. 
Engrs.  Trans.,  vol.  16,  chart  opp.  p.  958),  lies  100  ft.  below  Cherry 
Grove  oil  sand. 

Allegany  drift. 

A name  applied  by  It.  M.  Deeley,  1913  (Geol.  Mag.  London,  n.  s.,  dec.  5, 
vol.  10,  table  opp.  p.  14),  to  an  old  drift  sheet  In  No.  Am.  Probably 
refers  to  the  drift  W.  of  Allegheny  River  in  NW.  Pa.,  which  is  now 
regarded  by  F.  Leverett  as  probably  of  Ullnoian  age. 

Allegany  Park  parvafacies. 

Devonian  or  Carboniferous:  Southwestern  New  York. 

K.  E.  Caster.  1034  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  28).  The  parvafacies  of 
Big  Bend  mngnn facies,  which  falls  within  boundaries  of  Venango  stage  and  which 
is  therefore  coeval  with  Cattaraugus  parvafacies  of  Smethport  magnafacies,  is 
herein  termed  Allegany  Park  parvafot'ies,  for  development  in  New  York  State 
Park  of  this  name,  S.  of  Salamanca,  N.  Y. 

Allegheny  formation. 

Pennsylvanian : Pennsylvania,  eastern  Ohio,  West  Virginia,  and  western 
Maryland  and  Virginia. 

H.  D.  Rogers,  1840  (I’a.  Geol.  Surv.  4th  Ann.  Rept.  p.  150).  Allegheny  aerie* 
(Lower  Coal  Meaxurex). — Developed  in  valley  of  Allegheny  River.  Underlies 
Monongahcla  series,  the  bdy  btw.  the  two  series  being  marked  by  final  outcrop 
of  the  shales  exposed  Just  above  Ohio  River  at  Pittsburg,  and  overlies  fm.  XII 
(coarse,  massive  white  ss.,  about  100  ft.  thick,  which  constitutes  bottom  of 
productive  coal  measures,  and  which  appears  to  include  at  buse  the  as.  on 
TIonesta  Creek  [Homewood  ss.  memb.  of  Pottsville  fm. J.  [The  above  definition 
includes  Allegheny  and  Conemaugh  fms.  of  present  nomenclature.] 

J.  J.  Stevenson,  1873  (Am.  Phil.  Soc.  Trans.,  vol.  15,  n.  s.,  p.  16).  Lower  Coal 
Group  (Allegheny  River  aerie*). — Extends  from  the  great  cgl.  [Pottsville  fm.] 
(350±  ft.  thick)  up  to  Mahoning  ss.  [This  definition  accords  with  current 
definition  of  Allegheny  fm.,  the  shorter  name.] 

The  present  Pa.  Geol.  Survey  classifies  the  Allegheny  as  a group;  the 
U.  S.  Geol.  Survey  classifies  it  as  a fm. 

t Allegheny  group. 

Mississippian : Pennsylvania. 

A.  Sherwood.  1878  (Pa.  Geol.  Surv.  Rept.  Q,  pp.  11-42).  Vexperline  or  Upper  (TThifc) 
Catskill  fm.,  consisting  chiefly  of  gray  ss..  underlies  Urabral  (chiefly  red  shales)  and 
overlies  Lower  (Red)  Catskill  group.  The  Catskill  and  Chemung  are  names  well 
chosen.  This  is  not  quite  the  case  with  the  Vespertine,  unless  we  adopt  the  whole 
nomenclature  of  Rogers.  As  these  rocks  constitute  the  mass  of  the  Allegheny 
Mtns  I think  the  name  Allegheny  group  would  be  more  appropriate. 

Corresponds  approx,  to  Pocouo  fm.,  and  name  is  also  preoccupied. 

Allegheny  sand. 

A subsurface  sand  lying  lower  in  western  Pa.  section  than  Speechley  sand 
and  higher  than  Tiona  sand.  According  to  J.  D.  Sisler,  1933  (Pa.  Geol. 
Surv.,  4th  ser.,  Bull.  M19,  p.  28),  “this  sand  has  been  recognized  for  the 
first  time  by  these  correlations.  It  lies  directly  beneath  the  Speechley 
and  above  the  Tiona.  It  first  appears  in  records  of  wells  on  Allegheny 
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River  north  of  Pittsburgh  and  seems  to  be  continuous  sand  throughout 
the  Allegheny  River  drainage  basin.  The  Allegheny  has  locally  been 
mistaken  for  the  Speechley.” 

Allegheny  system. 

A term  applied  by  F.  Platt  (2d  Pa.  Geol.  Suit.  Rept.  L,  1876)  to  Allegheny 
fm.  of  present  nomenclature. 

fAllegheny  River  series. 

See  .7.  J.  Stevenson,  1873,  under  Allegheny  fm.  Same  as  Allegheny  fm.,  the 
shorter  name. 

fAllegheny  River  coal  series. 

Pennsylvanian  and  Mississippian : Pennsylvania  and  northern  West 

Virginia. 

J.  P.  Lesley,  1877  (2d  Pa.  Geol.  Surv.  Rept.  17,,  p.  XXIII).  Allegheny  River  coal 
stTie#  includes  all  beds  btw.  top  of  Lower  Barren  Measures  [Conemaugb  fm.]  anti 
base  of  Poeono  as.  Rests  on  Catskill  ss.  Underlies  Upper  Productive  Coal  Measures 
[Monongabela  fm.]. 

Allegrippis  sandstone  member  (of  Chemung  formation). 

Upper  Devonian:  Central  Pennsylvania  (Huntingdon  County). 

I.  C.  White,  1885  ( 2d  Pa.  Geol.  Surv.  Rept.  Ta,  pp.  90-100).  Allcgrippu* r cgl. — White 
quartz  pebbles  in  matrix  of  grayish  white  sand.  Thickness  5 to  10  ft.  Forms  Allo- 
grippus  [Allegrippis]  Ridge.  Huntingdon  Co.  Overlain  by  olive  shales  and  thin  ss., 
and  underlain  by  450  ft.  of  shales,  all  belonging  to  Chemung  fm. 

C.  Butts  (U.  S.  G.  8.  Hollidaysburg-Huntingdon  folio.  No.  227.  In  press).  Allegrippis 
memb.  of  Chemung  fm. — Three  sss.  separated  by  sh.  Thickness  100  ft.  Lips 
1,400  ft.  above  Piney  Ridge  ss.  memb.  of  Chemung,  and  a considerable  distance 
below  Saxton  cgl.  memb.  of  Chemung. 

fAllen  limestone  member. 

Pennsylvanian : Southeastern  Kansas. 

G.  I.  Adams,  1904  (U.  S.  G.  S.  Bull.  238,  p.  20).  Allen  U.— Ls.,  10  to  25  ft.  thick, 
underlying  Vilas  sh.  and  overlying  Concreto  [Lane]  sh. 

Same  as  Plattsburg  Is.  according  to  H.  Hinds  and  F.  C.  Greene  (1915)  ami 
N.  D.  Newell  (1935).  Discarded  by  U.  S.  G.  S.  in  1912.  Discarded  by 
R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22). 

Named  for  Allen,  Lyon  Co. 

Allendale  sand. 

A subsurface  sand  in  Chester  group  (Miss.)  of  Wabash  Co.,  SE.  111. 

Allens  Creek  facies. 

Name  applied  by  P.  B.  Stockdale  (Ind.  Dept.  Cons.,  Div.  Geol.,  Pub.  98,  pp. 
76,  249,  etc.,  1931)  to  a lithologic  development  of  his  Edwardsville  fin. 
(early  Miss.)  in  a part  of  southern  Ind. 

AUensvillo  member. 

Mississippian:  Central  and  southern  Ohio. 

J.  E.  Hyde.  1912  (History  of  Fairfield  Co.,  p.  211)  and  1915  (Jour.  Geol..  vol.  23, 
pp.  050,  057,  704,  771,  775-778).  Allen&ville  memb. — Chiefly  very  coarse,  rather 
loose,  reddish  sands,  0 to  39  ft,  thick,  uniformly  bedded,  with  some  interbedded 
fine-grained  sands  and  in  one  place  4 to  8 ft.  of  fossiliferoug  sh-  Middle  memb.  of 
Logan  fra.  Underlain  by  Byer  memb.  of  Logan  fm.  and  overlain  by  Vinton  memb. 
Traced  from  Newark  to  Ohio  River.  Lowest  occurrence  of  coarse  beds  adopted 
as  base  of  memb.  Is  =*  cgl.  II  of  Prosser. 

Logan  fm.  as  used  by  Hyde  included  upper  part  of  Black  Hand  fm.  of  Ohio 
Geol.  Survey  and  U.  S.  Geol.  Survey.  These  beds  are  upper  part  of 
Black  Hand  fm. 

Named  for  exposures  at  Allensville,  Vinton  Co. 
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Allentown  limestone. 

Upper  Cambrian:  Eastern  Pennsylvania  (Lehigh  Valley  district). 

E.  T.  Wherry,  1909  (Sc!.,  n.  vol.  80.  p.  416).  Allentown  la. — White  to  gray,  dolo- 
mitic  Is.,  largely  oolitic ; 2.000  ft.  thick.  Full  of  Cryptozoon.  Underlies  Coplay  Is. 
and  overlies  Leithaville  fm.  Assigned  to  Upper  Camb. 

Is  a part  of  Conocoeheague  Is. 

Named  for  exposures  along  Lehigh  and  Jordan  Creeks  in  vicinity  of 
Allentown. 

Allison  formation. 

Upper  Cretaceous:  Alberta,  Canada. 

J.  D.  MacKenzie,  1914  (Canada  Geol.  Surv.  Ramm.  Kept.  1912,  p.  239).  Alliaon 
( Belly  River)  fm.,  Cret.,  Alberta. 

Allison  barren  member  (of  Mesa' verde  formation).  (Also  Allison  member.) 

Upper  Cretaceous:  Northwestern  New  Mexico  (Gallup-Zuni  Basin). 

J.  D.  Sears,  1925  (U.  S.  G.  S.  Bull.  767).  AUiaon  barren  mcmb. — Light-gray  to  white 
lenticular  ss.,  light-gray  clay  sh.,  and  thin  irregular  coal  beds,  but  none  of  com- 
mercial importance.  Thickness  800+  ft.  Top  memb.  of  Mesaverde  fm.  in  Gallup- 
Zuni  Basin.  Overlies  Gibson  coal  memb.  and  uncon.  underlies  Tert.  deposits. 
Well  exposed  near  village  of  Allison.  McKinley  Co. 

C.  H.  Dane.  In  a rept  (U.  S.  G.  8.  Bull.  860C>  on  Chacra  Mesa-La Ventana  coal  field, 
N.  Mex.,  which  lies  to  E.  of  Gallup  dist.,  revised  the  definition  of  Allison,  by  ex- 
tending the  unit  upward  to  include  all  continental  beds  (including  coal  beds  at 
top)  up  to  marine  sss.  (Chacra  ss.  memb.)  in  top  of  Mesaverde  fm.  of  this  area. 
He  called  the  beds  in  that  area  Alliaon  memb.  (Instead  of  Allison  barren  memb.), 

Allison  Creek  sandstone. 

Cretaceous:  Alberta. 

W.  W.  L6acb.  1912  (Canada  Geol.  Surv.  Summ.  Rept.  1911,  p.  198). 

Alloa  rhyolite. 

Pre-Cambrian : South-central  Wisconsin  ( Bara  boo  district). 

J.  T.  Stark,  1932  (Jour.  Geol.,  vol.  40.  No.  2,  pp.  120,  121,  126).  Alloa  rhyolite . — 
Flow  rhyolite  and  breccia  near  Alloa,  on  SR  flank  of  syncline  in  sec.  3,  T.  11  N., 
R.  s E.  Is  exposed  on  both  sides  of  an  elliptical  mound  on  Shanks  farm,  just 
NE.  of  United  Presbyterian  Church,  Caledonia  Twp.  Assigned  to  pre-middle 
Huronlan. 

Allouez  conglomerate. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  R.  Marvine,  1873  (Mich.  Geol.  Surv.,  vol.  1,  pt.  2,  pp.  53-57,  60,  and  chart).  Is 
cgl.  No.  15  of  Keweenaw  Co.,  and  same  as  Albany  and  Boston  cgl.  of  Houghton 
Co.  Is  15  to  20  ft.  thick  at  Central  and  Allouez  mines. 

Belongs  to  Central  Mine  group.  The  mineralized  part  is  Allouez  lode. 

Named  for  occurrence  in  Allouez  mine,  Iloughton  Co. 

Alloway  clay. 

Miocene  (upper) : Southwestern  New  Jersey. 

H.  B.  KQmmel  and  G.  M.  Knapp,  1904  (N.  J.  Geol.  Surv.  vol.  6,  p.  142).  AUotoay 
clay.—iA  continuous  bed  of  clay  without  sand  beds  of  sufficient  extent  to  show  in 
outcrop.  Usually  light  brown,  although  some  parts  are  white,  yellow,  and  black. 
Thickness  0 to  80  feet.  Underlies  Shiloh  marl  and  overlies  a thin  bed  of  micaceous 
white  talc-like  clayey  sand  near  Woodstown  and  towards  Ewan  Mills.  Con- 
tinuous from  near  Swans  Mill,  S.  of  Mullica  Hill,  Gloucester  Co.,  to  a point 
2 ml.  S.  of  Alloway,  Salem  Co.,  and  Isolated  outcrops  have  been  seen  as  far  8.  as 
Stow  Creek  Twp.,  Cumberland  Co. 

Is  a part  of  Kirkwood  fm. 

Allsboro  sandstone.  (In  Chester  group.) 

Mississlppian : Northeastern  Mississippi  (Tishomingo  County)  and  north- 
western Alabama. 
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W.  C.  Morse,  1928  (Jour.  Geol.,  voL  30,  pp.  31-48).  Allsboro  ss. — Coarse-grainrt 
ss.,  In  places  decidedly  contorted,  thus  differing  from  other  sbs.  of  region.  At  a 
few  places  contains  a little  asphaltic  material.  Thickness  8 ft.  Named  for  small 
village  in  Ala.,  near  Miss.  line.  Overlies  Alsobrook  fm.  and  underlies  Southward 
Pond  fm.  Is  correlated  with  Bethel  ss.  [not  true  Bethel,  but  Yankeetown  chert; 
true  Bethel  as.  underlies  Renault  fm.,  with  which  Morse  correlates  his  Also- 
brook fm.  1 

W.  C.  Morse,  1930  (Miss.  Geol.  Surv.  Bull  23).  Thickness  of  Allsboro  ss.  varies  from 
3 to  9 ft.  In  N.  end  of  Allsboro,  Ala.,  it  consists  of  5 ft.  of  massive  and  con- 
torted ss.  and  bluish  gray  sh.  Well  exposed  N.  and  8.  of  village. 

tAlma  limestone.  (In  Council  Grove  group.) 

Permian;  Northeastern  Kansas. 

C.  8.  Prosser,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  0.  pp  44-45).  Light  yellowish  gray 
massive  Is.,  5%  ft.  thick,  quarried  at  Alma  and  locally  known  as  “ Alma  stone.” 
Same  as  Cottonwood  or  Manhattan  1b. 

Replaced  by  Cottonwood  Is. 

Named  for  Alma,  Wabaunsee  Co. 

fAlmagre  beds. 

Eocene  (lower)  : Northwestern  New  Mexico. 

See  under  f Largo  beds. 

Almond  formation.  (In  Mesaverde  group.) 

Upper  Cretaceous:  Southwestern  Wyoming  (Baxter  Basin,  Sweetwater 

County). 

A.  R.  Schultz,  1920  (U.  S.  G.  S.  Bull.  702).  Almond  coal  group. — Soft  white 
and  brown  sss.,  sandy  sh.  and  clay,  with  many  beds  of  coal  and  bituminous 
sb.  Thickness  700  to  950  ft.  Top  subdivision  of  Mesaverde  fm.  in  Rock  Springs 
uplift,  Sweetwater  Co.  Separated  from  underlying  Rock  Springs  coal  group 
(basal  subdivision  of  Mesaverde  fm.)  by  800  to  1,000  ft.  of  massive  white  and 
yellowish  as.,  the  upper  third  of  which  is  conglomeratic,  with  fine  black  and 
gray  quartz  pebbles.  Overlain  by  Lewis  sh. 

J.  D.  Bears.  1926  (U.  S.  G.  S.  Bull.  781,  p.  20,  pi.  5).  In  this  rept.  the  Almond 
and  Rock  Springs  coal  groups  are  given  rank  of  fms.,  and  intervening  body 
of  white  ss.,  800  to  1,100  ft.  thick.  Is  named  Erlcson  ss.,  from  excellent  exposure 
near  old  Erlcson  ranch,  on  Balt  Wells  Creek,  sec.  31,  T.  16  N..  R.  102  W.,  Wyo. 
The  Blair,  Rock  Springs,  Erlcson,  and  Almoud  fms.  compose  Mesaverde  group  in 
Baxter  Basin,  but  the  Blair  and  Rock  Springs  fms.  are  = in  time  upper  part  of 
Mancos  sh.  of  Moffat  Co.,  Colo. 

Almy  formation.  (In  Wasatch  group.) 

Eocene  (lower) : Southwestern  Wyoming. 

A.  C.  Veatch,  1907  (U.  8.  G.  8.  P.  P.  56).  Almy  fm. — Yellow  and  reddish  yellow 
sandy  clays,  with  irregularly  bedded  ss.  and,  near  base,  cgl.  beds.  Thickness 
2,100  to  2,200  ft.  Basal  fm.  of  Wasatch  group,  Underlies  Fowkes  fm.  and 
overlies  Evanston  fm.  (“Upper  Laramie").  Named  for  Almy  (a  town  a few 
ml.  N.  of  Evanston),  where  It  is  exposed  in  bluffs  along  B.  side  of  Bear  River, 
Immediately  overlying  Evanston  fm.  (white  beds). 

Alnwick  lake  beds. 

Tertiary  (late  Miocene  or  Pliocene)  : Kastern  Colorado  (Pikes  Peak 

region). 

W.  Cross.  1894  (C.  8.  G.  8.  Pikes  Peak  folio.  No.  7).  Almcick  lake  ticde.— Fine- 
grained  ss.  and  cgl.,  the  latter  containing  pebbles  representative  of  the  volcanic 
series  to  W.  Occurs  In  valley  of  Oil  Creek  about  Alnwick.  No  fossils,  but  lake  Is 
younger  than  that  at  High  Park,  the  deposits  of  which  are  named  High  Park 
lake  beds.  Assigned  to  Neocene. 

Alpena  limestone. 

Middle  Devonian : Northeastern  Michigan. 

A.  W.  Grabau,  1902  (Mich.  Geol.  Surv.  Rept.  1901,  p.  175).  Alpena  Is.,  25  to  34  ft. 
thick,  underlies  Thunder  Bay  series  (Traverse  upper  shales)  and  overlies  Traverse 
lower  shales  and  Iss. ; all  Included  in  Traverse  group. 
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K.  A.  Smith,  1918  (Mich.  Geol.  Burr.  Pub.  21).  Alpena  or  "Midillr”  i.  „r  T _ 

hmtf  m tIPer|a1  dlM'  con,,l“,s  o'  80  + ft.  of  chiefly  very  massively  bedded  gray  a^d 
iilT  high  calcium  Is.  characterised  by  pstenslve  ayatem  of  coral  reef-  Is  more 

Thund,'r  ^ ^ zz 

WsLV",W1r-;"27  ,,>“P“r"  Mtch  Ac*d-  8ci„  Arts,  and  Lett.,  vol.  7,  pp  181-192) 

Chu ' wln  .'s  - tT^rt  uTT"  ‘8"  Wh‘C"  Un,bHU  **v*  thickness  in 

tjnurcnill  well  as  25  to  3S  ft.,  but  there  appears  to  be  no  good  reason  for  niacin* 

80  ftma°s [clearly  ,h‘  ,h,“  d?pth'  for  Kam<‘  *W  ot  continues  on  down  at  least 
In  N Jrt  „r  thf  .7"  ,n1quarry  of  Mlch-  Alkali  Co.  near  Alpena,  an, I drill  core 

h * T " K es  ,hlckne*s  «t  125  ft.  of  essentially  same  kind  of  rock 
wen  Which'  m°rr  “ '°  rtraw  ha8a  "r  A|f’"nn  I».  at  base  of  No.  6 In  ChurrtiU 
thii  rept  W°  * ,h,Ckae*8  of  Alptna  128  ft.  This  I,  definition  used  in 

A'8'  Za.rtK.lo\Jr"  ttDd  ° A Cooper.  1935  (Wash.  Acad.  Bel.  Jour.,  vol  25  No  r* 
PP.  024-526).  restricted  Alpena  la.  as  explained  under  Traverse }m  ’ ' 

Named  for  exposures  at  Alpena. 

Alpine  quartz  diorlte. 

Late  Jurassic  or  early  Cretaceous:  Southern  California  (San  Diego  alld 
Imperial  Counties).  k 

W.  J.  Miller,  1935  (Calif.  Jour.  Mines  and  Geo!  vol  31  No  2 on  1 1 c , , , 

Alpine  quart*  dlortfc.-Usu.lly  of  more  uniform  composition.  «loJ.  mxti’re'Tnd 
structure  than  Vlejas  gabbro  diorlte.  although  of  about  same  age  Cuts  Bln  k \tr 
volcanic.  Typical  occurrence  in  general  vicinity  of  Alpine,  southern  l-euinsulnr 

Alpreston  quartzite. 

Middle  Cambrian:  Western  central  Montana  (Elkhorn  region) 

- - w-  - — M -“■ 

Alsate  shale. 

Lower  Ordovician  ( Beekmantown ):  Southwestern  Texas  (Brewster 
County  ) . 

P.  B.  King,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  9,  pp.  1066  1069-1070)  AUnie  .h 
in  northern  exposures  is  mos.ly  sh..  but  8.  'there  “r^  ^ ledgl  t0  HE 

ZJZT  ^^ow-weatberlng  Is.  and  lenses  of  saccharoidal  buff  ,u,r  ,7  „ »“ 

Sd  li°  and  chert  '*  \ th.ck’ness  ^mpo^  of 

thick  if  nnH  » i ^ D**’  In  ^>aeKer  ^at  antielinorium  the  fm.  is  12.5  ft 

?»T*%zk:rz?P;a'a  Kor*  p,'fis  coi°™da  * 

^ mi.  w.  8W.  or  fort  Pcfla,  near  road  to  Roberta  ranch. 

Alsen  eherty  limestone. 

Lower  Devonian:  Eastern  New  York  (Schoharie  and  Greene  Counties). 

A.  W.  Grabau,  1910  (Gcol.  8oc.  Am.  Bull  vol  30  nn  4AS_47n\ 

^ J—  =S 

dtotJ.  Ilf  ",ry"hpr"  ^fstlgrapblcally  continuous  with  the  Crart  Have 
beds  [restricted  ]C  rest  dlton ” on ^heAl^n  Dear  ^ EWfn  Sta“°n  th<!  P°rt  Ewen 

rz  * 

the  Helderbcrg.  J 8 weerart  Is.,  and  assigned  all  to 
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Alsobrook  formation.  (In  Chester  group.) 

Missi8sippian : Northeastern  Mississippi  (Tishomingo  County)  and  north- 
western Alabama. 

W.  C.  Morse,  1928  (Jour.  Geol.,  vol.  36,  pp.  31-43).  Alsobrook  fm. — Upper  70  or 
80  ft.  at  type  loc.  is  clay  sh.  save  for  a thin  layer  of  bs.  near  middle.  A short 
distance  S.,  on  Cripple  Deer  Creek,  upper  third  of  fm.  has  changed  to  ss. — the 
Cripple  Deer  ss.  memb.  Basal  bed  of  fm.  is  1 to  10  ft.  of  Is.,  whose  fossils 
(Chester)  show  ift  belongs  with  overlying  beds,  although  lithologically  it  seems 
closely  related  to  underlying  Iuka  fm.,  from  which  It  is  separated  by  large 
uncon.  Underlies  Allaboro  as.  Named  for  Alsobrook  homestead  and  Alsobrook 
bridge  [Ala.],  about  which  it  Is  excellently  exposed. 

W.  C.  Morse.  1930  (Miss.  Geol.  Surv.  Bull.  23,  passim),  gave  many  details  of 
fm.  and  correlated  It  with  Renault  fm.,  which  overlies  true  Bethel  ss. 

Alta  formation. 

Permian:  Southwestern  Texas  (Shatter  district,  Presidio  County). 

J.  A.  Udden,  1904  (Unlv.  Tex.  Min.  Surv.  Bull.  8,  pp.  10-25).  Alta  beds. — Upper 
part  yellow  sand  1,500  ft.  thick ; lower  part  dark-colored  mixture  of  silt,  clay,  and 
some  sand,  2,000  ft.  thick.  Middle  fm.  of  Chinati  series.  Underlies  Cibola  Iss. 
and  overlies  Cleneguita  beds.  Few  fossils. 

P.  B.  and  It.  B.  King,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  p.  908).  Cleneguita  and 
Alta  beds  of  8hafter  region,  formerly  classed  as  Penn.,  proved  to  be  of  Leonard 
(Perm.)  age.  [See  also  C.  L.  Baker,  1929  (Univ.  Tex.  Bull.  2901.  pp.  73+).] 

Named  for  Sierra  Alta  Hill,  on  side  of  Sierra  Alta  Creek,  Presidio  Co. 

fAlta  shale. 

Middle  and  Lower  Cambrian : Central  northern  Utah  (central  Wasatch 
Mountains). 

F.  F.  Hlntze,  Jr.,  1913  (N.  Y.  Acad.  Sci.  Annals,  vol.  23.  p.  104).  Alta  ah.— Black 
or  dark,  micaceous,  sandy  Bh.,  150  to  200  ft.  thick,  uncon.  underlying  Maxfleld 
fm.  and  conformably  overlying  Brigham  qtzlte.  Walcott  collects  Middle  and 
Lower  Camb.  fossils  from  this  fm.,  which  is  named  for  its  prominence  at  little 
town  of  Alta. 

Replaced  by  Ophir  fm.,  “Alta”  being  preoccupied. 

fAlta  granodiorite. 

A name  that  has  been  applied  by  some  geologists  to  the  stock  of  granodio- 
rite (of  late  Cret.  or  early  Tert.  age)  that  crops  out  just  E.  of  Alta, 
in  central  Wasatch  Mtns,  Salt  Lake  Co.,  Utah.  (See  F.  F.  HIntze,  11)13, 
N.  Y.  Acad.  Sci.  Annals,  vol  23,  pp.  85-143.)  As  there  is  only  one 
granodiorite  in  the  region,  the  U.  S.  Geol.  Survey  has  not  adopted  a 
geographic  name  for  the  rock,  but  uses  the  term  Alta  stock  for  the 
structural  feature  which  it  forms. 

fAltamaha  formation. 

tAltainahn  grit. 

Miocene  (lower) : Southeastern  Georgia,  Alabama,  and  northern  Florida. 

W.  n.  Dali,  1892  (U.  S.  G.  8.  Bull.  84.  pp.  81-82,  157,  320).  Altamaha  grit 
(Mio.). — The  bluffs  of  Altamnba  River  at  Rocky  Hammock  exhibit  first  example 
on  the  river  of  a fm.  to  which  name  Altamaha  grit  may  be  applied.  The  last 
bluff  of  the  grit  Is  only  a few  rods  above  the  bridge  across  Altamaha  River  at 
Doctor  Town.  Btw.  Rocky  Hammock  and  Doctor  Town  all  bluffs  of  Altamaha 
River  (which  are  mostly  on  right  bank  of  river  and  sometimes  reach  elev.  of 
70  ft.  above  river)  are  composed  of  the  grit,  sometimes  extremely  hard  and 
flinty  and  at  others  more  disposed  to  crumble,  but  always  composed  of  angular 
grains  of  slightly  worn  quartz  mixed  with  more  or  less  clay  as  a matrix  and 
with  water-worn  quartz  pebbles.  These  grits  are  obviously  of  a perezonul  nature 
and  represent,  for  the  Georgian  embnyment,  the  operation  through  the  agency 
of  the  southeastern  drainage  of  Ga.  of  the  same  forces  and  analogous  circum- 
stances to  those  w'hich  on  the  borders  of  Mississippi  embayment  produced  the 
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Grand  Gulf  perczone.  Though  the  contact  with  the  oyster-bearing  Hawthorne 
beds  of  House  Creek  was  not  observed  by  Mr.  Burns,  there  can  be  little  doubt 
that  latter  are  overlain  by  the  grit  where  they  Join,  and  that  the  grits,  which 
contain  no  fossils  except  a little  siilcifled  wood,  are  consequently  of  Mio.  age. 

In  1898  (D.  S.  G.  S.  18th  Ann.  Kept.,  pt.  2.  pp.  334-348)  Dali  assigned  “Altamaha 
grits  of  Altamaha  River,  Ga.,”  to  upper  Olig. 

C.  J.  Maury,  1902  (Bulls.  Am.  Pal.,  vol.  3,  No.  15,  pp.  87-60,  81).  Altamaha 
grits  of  Ga.  correspond  lithologically  and  faunally  with  Hawthorne  beds  of 
central  Fla.  [typical  Hawthorn],  which  are  upper  Olig.  [lower  Mio.  now]. 

R.  M.  Harper,  1906  (N.  Y.  Acad.  Scl.  Annals,  vol.  17,  pt.  1).  Altamaha  grit  of 
southern  Ga.  Is  thin  to  200  ft.  thick,  yellowish  on  fresh  exposure ; weathers  dull 
reddish  brown.  Lies  Just  above  Chattahoochee  fm.  and  is  overlain  by  Lafayette. 
Probably  Plio.  [Mapped  across  southern  Ga.] 

S.  W.  McCallie,  1908  (Ga.  Geol.  Surv.  Bull.  15).  Altamaha  grit  is  probably 
a phase  of  the  Lafayette  and  therefore  Plio.  It  consists  of  heavy-bedded  Indurated 
sands  with  clay  and  silica  matrix.  Overlies  Chattahoochee  fm. 

J.  O.  Veatch,  1908  (Scl.,  n.  s.,  vol.  27,  pp.  71-74).  Altamaha  fm. — Name  applied 
by  Dali  in  1892  to  a ss.  or  gritty  clay  fm.  prominently  exposed  along  Altamaha 
and  Ocmulgee  Rivers  of  Ga.  Is  most  widespread  fm.  of  coastal  plain  of  Ga. 
Covers  approx.  21,000  sq.  ml.  As  a whole  consists  of  yellow  and  red  sand 
and  both  massive  and  stratified  layers  of  gritty  clay,  with  local  areas  of  Indurated 
grit  or  s s.  and  clay.  In  Ga.  is  believed  to  be  identical  with  Lafayette  of  McGee. 
Thickness  100  to  500  ft.  [In  1909  (Ga.  Geol.  Surv.  Bull.  18)  Veatch  gave  thick- 
ness of  Altamaha  fm.  of  Ga.  as  350  ft.  and  assigned  it  to  Plio.  In  1910  (Ga. 
Geol.  Surv.  Bull.  23)  S.  W.  McCallie  gave  thickness  of  Altamaha  grit  as  200  ft., 
placed  It  btw.  tCbattahoochee  fm.  and  tLafnyette,  and  assigned  It  to  Mio.] 

J.  O.  Veatch,  1911  (Ga.  Geol.  Surv.  Bull.  26).  Altamaha  ( Lafayette f)  fm. — A wide- 
spread but  relatively  thin  series  of  sands  and  clays  covering  much  of  central  and 
southern  Ga.  Thickness  150(?)  ft.  Tentatively  referred  to  Plio.  Doubtless  a 
part  of  It  is  contemp.  with  so-called  Lafayette  fm.  Inadequacy  of  knowledge  of 
age  and  strat.  relations  of  Altamaha  fm.  is  conceded.  [In  table  and  on  map  is 
placed  above  Charlton  fm.  and  below  Okefenokee  fm.  (Plelst.).  As  herein  mapped 
covers  major  part  of  southern  Ga„  but  the  deposits  along  Altamaha  River  (type 
loc.)  are  mapped  as  Alum  Bluff  fm.  ] 

L.  W.  Stephenson  and  J.  O.  Veatch,  1915  (U.  S.  G.  S.  W.  S.  P.  341,  pp.  90-91). 
“Altamaha  grit”  as  proposed  by  Dali  In  1892  applies  to  same  deposits  ns  Alum 
Bluff  fin.  Dali  regarded  the  typical  beds  along  Altamaha  River  as  contemp.  in 
general  way  with  the  older  Mio.,  which  was  lf.ter  classified  by  him  and  by  others 
as  upper  Olig.  R.  M.  Harper  in  1906  and  J.  O.  Veatch  in  1908  correlated  the  same 
deposits  with  Plio.  Veatch  and  8tephenson  in  1911  [Ga.  Geol.  Surv.  Bull.  26]  ques- 
tionably referred  the  fm.  to  Plio.,  although  they  recognized  that  Altamaha  fm. 
as  used  by  them  and  as  previously  used  by  Harper  and  by  Veatch,  Included  strata 
ranging  In  age  from  Olig.  to  Pleist.  Investigations  of  recent  years  have  led  to 
conclusion  that  bulk  of  deposits  included  by  Harper,  Veatch,  and  Stephenson  in 
Altamaha  fm.  are  of  Olig.  age  and  probably  contemp.  with  part  of  Alum  Bluff  fm. 
[In  this  rept  the  deposits  along  Altamaha  River  are  mapped  as  Alum  Bluff  fm. 
and  the  broad  area  mapped  in  previous  repts  as  Altamaha  fm.  is  herein  mapped 
as  undiff.  Olig.  to  Pleist .,  inc/ustrc.] 

H.  K.  Shearer,  1917  (Ga.  Geol.  Surv.  Bull,  31,  pp.  7-18).  Upper  part  of  Alum 
Bluff  fm.  is  so-called  Altamaha  grit,  an  extensive  deposit  of  irregularly  bedded 
sands,  clays,  and  gravels,  locally  indurated. 

C.  W.  Cooke,  T.  M,  Prettyman,  and  H.  S.  Cave,  1923  (Ga.  Geol.  Surv.  Bull. 
40),  mapped  the  deposits  over  most  of  southern  Ga.  (including  those  along 
Altamaha  River  from  Doctortown  westward,  and  also  northward  over 
western  part  of  Screven  Co.)  as  Alum  Bluff  fm.  Later  work  by  Cooke 
proved  that  the  deposits  mapped  as  Alum  Bluff  fm.  in  this  1923  rept  are 
chiefly  Hawthorn  fm.,  which  is  = Chipola  fm.  (basal  fm.  of  Alnm  Bluff 
group  of  NW.  Fla.)  but  of  different  lithology,  and  they  are  now  called 
Hawthorn  fm.  by  U.  S.  Geol.  Survey.  The  Altamuha  grit  of  Dali  Is 
upper  part  of  Hawthorn  fm. 

Named  for  exposures  In  bluffs  of  Altamaha  River,  especially  btw.  Rocky 
Hammock  and  Doctortown,  Wayne  Co.,  Ga. 
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Alta  Mira  limestone. 

Jurassic  ( ?)  : Mexico. 

Q.  E.  Anderson,  1926  (Am.  Inst.  Min.  Met.  Engrs.  Trans,  i preprint } . No.  1551,  p.  3). 

Altamira  shale  member.  (In  Monterey  shale.) 

Miocene  (middle  and  upper) : Southern  California  (Palos  Verdes  Hills). 

W.  P.  Woodring,  M.  N.  Brnmlette,  and  R.  M.  Klelnpell.  1930  (A.  A.  P.  G.  Bull.,  vol. 
20,  No.  2,  p.  131).  Altamira  ah.  memb. — Basal  memb.  of  Monterey  sb.  in  Palos 
Verdes  Hills.  Lower  280  ft.  are  chiefly  silty  sh.,  including  Portuguese  tuff  bed 
at  top.  Middle  part,  800  to  675  ft.  thick,  is  chiefly  porcelaneous  and  cherty  ah., 
the  basal  2 to  6 ft.  of  which  is  here  named  Atiraleste  tuff  bed.  Upper  150  ± ft.  con- 
slats  of  porcelaneous  and  cherty  sh.  Rests  on  Mio.  basalt  and  on  Franclscnn  ( 7) 
fm.  Underlies  Vaimonte  dlutomlte  memb.  of  Monterey  sh.  Is  of  upper  and  mid- 
dle Mio.  age.  Type  region,  on  S.  slope  of  hills  along  and  adjoining  Altamira 
Canyon.  Palos  Verdes  Hills  (Los  Angeles  Co.J. 

Altamont  limestone. 

Pennsylvanian:  Southeastern  Kansas  and  northeastern  Oklahoma. 

G.  I.  Adams,  1896  (Kane.  Uni v.  Geol.  Sure.  vol.  1,  p.  22).  Altamont  Is. — Variable  Is. 
ut  summit  of  ridge  at  Altamont.  usually  rough  and  unsuited  for  building  purposes. 
Thickness  12  ft.  Overlies  Pleasanton  shales. 

In  SE.  Kans.  was  for  many  years  treated  as  lower  memb.  of  Parsons  fm. 
(being  the  so-called  “lower  Parsons  Is.”  of  early  repts).  Is  underlain 
by  Bandera  sh.  and  overlain  by  Nowata  sh.  In  Oklu  is  trented  ns  a dis- 
tinct fm.  R.  C.  Moore  has  recently  abandoned  Parsons  fm.,  and  now 
treats  Altamont  Is.  as  a fm.  in  his  Mnrmnton  group.  These  changes  have 
not  been  considered  by  U.  S,  Geol.  Survey  for  its  publications. 

Nnmed  for  exposures  at  Altamont,  Labette  Co.,  Kans. 

Altamont  moraine  (also  morainic  system). 

Pleistocene  (Wisconsin  stage)  : Minnesota,  Iowa,  South  Dakota,  North  Da- 
kota, Montana. 

T.  C.  Chamberlin,  1883  (D.  8.  G.  S.  3d  Ann.  Rept.,  pp.  378,  385,  393,  803).  The  first 
or  outermost  moraine  is  well  displayed  at  Altamont,  Deuel  Co.,  (8. ] Dak.,  and 
may  fittingly  be  known  us  Altamont  moraine. 

Originally  regarded  as  outermost  moraine  of  Wisconsin  drift  of  southern 
Minn,  and  S.  Dak.,  but  F.  Leverett  has  shown  that  the  moraine  at  Alta- 
mont,. S.  Dak.,  the  typo  loc.,  is  not  the  outer  moraine,  and  has  introduced 
Bern  is  moruine  for  the  outer  moraine  and  restricted  Altamont  to  the  next 
younger  moraine.  Both  Altamont  and  Bemis  are  of  late  Wisconsin  age, 
according  to  W.  C.  Alden. 

tAlternating  beds. 

A descriptive  term  applied  In  a titular  sense  in  some  early  Tex.  repts  to  the 
Lower  Cret.  beds  later  named  OUn  Rose  Is. 

Alto  formation. 

Upper  Devonian : Southwestern  Illinois. 

T.  E.  Savage,  1920  (Am.  Jour.  Set,  8th,  vol.  89,  pp.  169-178).  Alto  fm. — Dark 
siliceous  sh.  and  somewhat  shaly  Is.,  80  to  75  ft.  thick.  Unron.  underlies  Moun- 
tain Glen  sb.  and  overlies  Llngie  is.  Is  thought  to  represent  Portage  or  Chemung. 
Named  for  exposure  along  u creek  in  NE.  (4  sec.  34,  in  Alto  Twp,  Union  Co. 

Alto  coal  group.  (In  Pottsville  formation.) 

Pennsylvanian:  Central  northern  Pennsylvania  (McKean  County). 

C.  A.  Ashhurner,  1880  ( 2d  Pa.  Geol.  8urv.  Rept.  R).  Alton  coal  proup. — Chiefly  sh., 
si.,  and  fire  clay  ; usually  contains  3 well-marked  coal  beds — Alton  upper,  Alton 
middle,  and  Alton  lower.  No  Is.  or  caic.  beds.  Thickness  20  to  35  ft.  In  Alton 
Basin,  Lafayette  Twp,  McKean  Co.,  It  is  30  to  35  ft.  thick.  The  lower  coal  is  at 
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base  and  its  Are  clay  rests  on  Klnzua  Creek  [Connoquenessing]  ss.  Underlies 
Johnson  Run  [Homewood]  ga.  Is  = Mercer  coal  group  without  question. 

L C.  White,  1891  (U.  B.  G.  8.  Bull.  65,  p.  201).  The  Alton  coal  group  of  Ashburner 
In  McKean  Co.,  Pa.,  probably  represents  Mercer  coals. 

Same  as  Mercer  sh.  memb.  of  Pottsville  fm.,  the  approved  name. 

Altona  dolomite  member  (of  Blaine  gypsum). 

Permian:  Central  Oklahoma. 

C.  N.  Gould,  1902  (Okla.  Geol.  Surv.  2d  Bien.  Kept.,  pp.  42.  48).  Altona  dol.  memb. 
of  Blaine  div. — Fossillferous  aren.  dol.  overlying  a stratum  of  sh.  (Jenkins  clay 
of  Cragin)  and  underlying  Shimcr  gyp.  memb.,  all  of  which  are  included  In  Blaine 
dtv. 

C.  N.  Gould.  1900  (U.  S.  G.  8.  W.  S.  P.  154,  p.  16),  divided  Blaine  fm.  of  Okla.  into 
(descending)  Shlmer  gyp.,  red  shales,  Medicine  Lodge  gyp.,  red  shales,  and  Fergu- 
son gyp. ; and  Ignored  his  previously  named  Altona  dol.  memb.  and  Magpie  dol. 
memb. 

C.  N.  Gould,  1927  (Obsolete  Okla.  geologic  names : Univ.  Okla.  BulL,  Froc.  Okla. 
Acad.  8cl.,  vol.  6,  pt.  2,  pp.  235-238).  Altona  dol.  aud  Magpie  dol.,  proposed  by 
Gould  in  1902  for  dol.  members  In  Blaine  fm.,  were  abandoned  on  revision  of 
Perm.  In  1906.  IThe  equivalents  of  these  dol.  beds  not  explained.] 

Named  for  Altona,  W.  part  of  Kingfisher  Co. 

Altoona  limestone. 

Pennsylvanian:  Southeastern  Kansas. 

E.  Haworth  and  W.  H.  H.  Platt,  1894  (Kans.  Univ.  Quart.,  vol.  2,  pp.  115-117). 
Altoona  Is. — Heavy  Iss.,  50  to  60  ft.  thick,  capping  the  hills  along  Verdigris  IUver 
from  a few  miles  above  Coflfeyvllle  to  vicinity  of  Altoona.  Separated  from  over- 
lying  Iola  is.  by  100  feet  of  shales  with  interbedded  sss.,  and  from  underlying 
Independence  is.  by  80  to  ISO  ft.  of  shales  and  sss.  Believed  to  be  same  as  Erie  Is. 

Named  for  Altoona,  Wilson  Co. 

Above  is  only  record  of  this  name. 

tAltuda  granite. 

Age  (?) : Western  Texas  (Brewster  County). 

J.  A.  Udden,  1907  (Univ.  Tex.  Bull.  93,  Sci.  Ber.  No.  11,  p.  70).  Altuda  granite. — An 
intrusive  granite  boss  lies  uncovered  over  an  area  of  somewhat  more  than  a 
square  ml.  4 ml.  N.  of  Mount  Ord,  SW.  of  Altuda.  It  is  a moderately  coarse- 
grained rock  of  reddish  gray  color,  and  weathers  Into  large  blocks,  sometimes  20  ft. 
in  length.  It  rises  In  a hill  several  hundred  ft.  high.  The  Carbf.  sediments  which 
surround  this  hill  dip  away  from  it  and  have  evidently  at  one  time  formed  a 
continuous  cover  over  whole  area. 

P.  B.  King,  1931  (Univ.  Tex.  Bull.  3038,  p.  100).  Largest  Igneous  mass  In  Altuda 
Mtn  area  is  at  so-called  Granite  Mtn,  or  Granite  Knob,  1 mi.  W.  of  the  James 
ranch  and  2 ml.  S.  of  summit  of  the  mtn.  This  rock  was  called  “Altuda  granite" 
by  Udden.  This  is  not  only  a misnomer,  but  implies  a formational  name  for  the 
rock,  when  no  special  term  appears  justified.  Actually  the  rock  is  a syenite  or 
syenite  porphyry.  It  outcrops  on  several  rugged  hills,  covered  with  large  exfoliating 
boulders,  and  occupies  an  area  of  about  a sq.  mile. 

Altuda  shaly  member  (of  Capitan  limestone). 

Permian:  Western  Texas  (Glass  Mountains). 

P.  B.  King,  1927  (Am.  Jour.  Sci.,  5th,  vol.  14,  p.  217).  Altuda  memb. — Middle  memb. 
of  Vidrio  fm.  Thin-bedded  dolomites,  characterized  by  considerable  amounts  of 
sandy  and  shaly  material.  Thickness  0 to  400  ft.  Is  separated  from  underlying 
Word  fm.  by  several  hundred  ft.  of  very  massive  cliff-forming  dolomites,  making  up 
lower  part  of  Vidrio  fm.  To  W.  these  thin  and  gradually  merge  with  Altuda 
memb.  Overlain  by  1,000 ± ft.  of  massive  dolomites,  which  represent  upper  part 
of  Vidrio  fm.  and  interflnge.r  with  lower  part  of  overlying  Gilliam  fra.  Named  for 
exposures  in  vicinity  of  Altuda  section  house. 

P.  B.  King.  1931  (Tex.  Univ.  Bull.  3038,  pp.  75,  131,  134,  136,  quarto),  treated 
Altuda  memb . as  a memb.  of  Capitan  fm.,  and  gave  several  detailed  sections,  in 
some  of  which  he  described  it  as  chiefly  Is.  with  considerable  siliceous  eh.,  and  in 
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others  as  almost  wholly  doL,  and  gave  thicknesses  of  347,  477,  and  734  ft.  [See 
1031  entry  under  Tessey  dot.} 

P.  B.  King,  1934  (Geol.  Soc.  Am.  Bull.,  voL  45,  No.  4,  p.  737),  changed  name  to 
Altuda  shaly  memb.  of  Capitan  la.,  and  also  treated  the  Vldrio,  Gilliam,  and 
Tessey  as  members  of  Capitan  Is. 

Alturas  formation. 

Pliocene  (upper)  : Northeastern  California  (Modoc  County). 

E.  Dorf,  Sept.,  1933  (Carnegie  Inst.  Wash.  Pub.  412,  pp.  6,  23).  A small  flora 
has  been  collected  from  Rattlesnake  Butte,  4±  ml.  E.  of  Alturas,  Modoc  Co. 
The  beds,  which  are  here  referred  to  as  Alturas  fm.,  consist  of  gray  sandy  tuffs 
and  shales  containing  both  plant  and  vertebrate  remains.  The  mammalian  re- 
mains collected  by  Stock  appear  to  Indicate  upper  I'lio.  age. 

R.  8.  LaMotte,  1930  (Carnegie  Inst.  Wash.  Pub.  455).  Upper  Cedarvllle  fm.  (Pllo.) 
of  Modoc  Co.,  Calif.,  Is  overlain  by  Alturas  fm.,  but  at  Camp  49,  Nev.,  the  Alturas 
Is  absent,  and  Warner  basalt  rests  on  the  Upper  Cedarvllle. 

Altyn  limestone. 

Pre-Cambrian  (Belt  series)  : Northwestern  Montana  (Glacier  National 
Park)  and  southeastern  British  Columbia. 

B.  Willis,  1902  (Geol.  Soc.  Am.  Bull.,  vol.  13,  pp.  316,  321).  Altyn  la.— Upper 
memb.  consists  of  600 ± ft.  of  argill.  ferruginous  Is.,  yellow,  terra  cotta,  brown, 
garnet  red ; very  thin  bedded ; well  exposed  in  summit  of  Chief  Mtn.  Lower 
memb.  consists  of  800 ± ft.  of  massive  Is.,  grayish  blue,  heavy  bedded,  somewhat 
siliceous,  with  many  flattened  concretions,  rarely  but  definitely  fossiliferous. 
Fossils  suggest  Grayson  sh.  Underlies  Appekunny  argillite.  Type  loc.  in  cliffs 
of  Appekunny  Mtn,  btw.  6,000  and  7,400  ft.  above  sea,  due  N.  of  Altyn,  in 
Swift  Current  Valley. 

t Alum  Bluff  scries. 

Miocene  (upper  and  middle)  : Northwestern  Florida. 

D.  W.  Langdon.  1891  (Ga.  Geol.  Surv.  1st  Kept.  Prog.,  pp.  91-97).  Alum  Bluff 
series. — Consists  of  (descending)  : (1)  Black  lignitic  wind,  much  pyrites,  and 
from  efflorescence  of  ferrous  sulphate  arises  name  Alum  Bluff,  10  to  15  ft. ; 
(2)  gray  calc,  sand  filled  with  shells,  Martra  leading,  10  to  15  ft. ; (3)  gray 
sand,  slightly  calc.,  5 ft.;  (4)  light  yellow  sand,  pockets  of  fossils,  35  ft.  Overlies 
Chattahoochee  scries. 

C.  W.  Cooke  and  8.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Rept).  The  beds 
described  by  Langdon  [in  rept  above  cited]  belong  to  fm.  later  named  Choctatc- 
hatchee,  which  is  younger  than  Alum  Bluff  group  as  now  understood.  All  of 
deposits  now  assigned  to  Alum  Bluff  group  were  under  water  at  time  of 
Langdon’s  visit  to  Alum  Bluff,  and  were  not  discovered  until  Dec.  1889. 

Alum  Bluff  group. 

Miocene  (middle  and  lower)  : Florida,  southern  Georgia,  and  southeastern 
Alabama. 

W.  H.  Dali,  1892  (U.  8.  G.  S.  Bull.  84,  pp.  112-113,  122-423,  157,  158,  320). 
Alum  Bluff  beds. — The  unfossillferous  sand  and  clay  strata  intervening  btw. 
Chipola  marl  and  the  upper  fossiliferous  bed  at  Alum  Bluff.  Over  the  richly 
calc,  rather  ferruginous  Chipola  marl  at  Alum  Bluff  we  find  a total  change  of 
material  and  total  disappearance  of  the  fauna.  There  are  from  5 to  15  ft.  of 
gray  siliceous  sund  and  a little  clay,  without  fossils,  while  above  that  a radical 
change  of  fauna  is  revealed  by  the  fossils  of  Ecphora  bed.  To  these  transition 
strata  I would  apply  the  provisional  name  Alum  Bluff  beds,  until  such  time 
as  fuller  information  shall  be  available.  That  they  represent  in  the  series  of 
Alum  Bluff  a period  of  Important  changes  of  level  and  probably  of  sea  tempera- 
tures, and  no  inconsiderable  portion  of  geologic  time,  is  hardly  open  to  dispute. 
Top  fm.  of  older  Mio. 

G.  C.  Matson  and  F.  G.  Clapp,  1909  (Fla.  Geol.  Surv.  2d  Ann.  Rept.).  Alum 
Bluff  fm.  ns  here  defined  is  underlain  by  Chattahoochee  fm.  and  overlain  by 
Choctaw hatchee  marl.  It  Includes  Chipola  marl  memb.  («»  Chipola  marl  of 
Dali),  Oak  Grove  sand  of  Dali,  and,  in  upper  part,  Shoal  River  marl  memb. 
(new). 

Julia  Gardner,  1926  (U.  S.  G.  8.  P.  P.  142,  p.  2).  Alum  Bluff  is  raised  to  rank 
of  a group,  divided  Into  (descending)  : Shoal  River  fm.  (including  fShoal  River 
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marl  memb.  of  Matson  & Clapp  and  other  deposits)  ; Oak  Grove  sand ; and 
Chipola  fm.  (including  fCblpola  marl  memb.  of  Matson  and  Clapp  and  other 
deposits).  It  uncon.  underlies  Choctawbatchee  marl  and  uncon.  overlies  Chatta- 
hoochee fm.  (now  replaced  by  Tampa  /*.].  Thickness  varies  from  0 to  400  ft. 
Is  of  marine  origin. 

C.  W.  Cooke  and  S.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Kept.).  At  Alum 
Bluff,  the  type  loc.,  the  Alum  Bluff  group  consists  of  Chipola  fm.,  but  there  is 
possibility  that  6 ft.  of  bods  overlying  the  Chipola  there  may  represent  Oak 
Grove  wind  or  Shoal  River  fm.,  or  they  may  belong  to  the  post-Alum  Bluff 
Choctawhatehee  fm.  The  Ilawthorn  fm.  of  Fla.  and  southern  Ga.  is  contemp. 
with  Chipola  fm.,  but  of  different  lithology,  and  it  is  now  included  in  Alum 
Bluff  group. 

Named  for  exposures  at  Alum  Bluff,  on  E.  side  of  Apalachicola  River, 
Liberty  Co.,  Fla. 

Alum  Cave. 

Pennsylvanian : Western  and  southwestern  Indiana. 

W.  N.  Logan.  1929  (lnd.  Dept.  Cons.  11th  Ann.  Rept.,  pp.  30  to  34),  described 
the  beds  btw.  coal  V*  and  coal  V in  W.  and  SW.  Ind.  as  consisting  of  35  ft. 
of  shales  and  Is.,  to  which  he  applied,  in  parentheses,  the  term  Alum  Cave. 
Derivation  of  name  not  stated. 

Alvord  formation. 

Miocene  (lower)  : Southeastern  Oregon. 

W.  D.  Smith,  1926  (Oreg.  Unlv.  Commonwealth  Rev.,  vol.  8,  pp.  207-214). 
Alrord  fm. — Coarse  buff-colored  tuffs  and  interbedded  sands,  more  than  1,000  ft. 
thick,  typically  exposed  on  E.  side  of  Alvord  Valley,  S.  part  of  Harney  Co. 
Overlies  Trout  Creek  fm. 

Alvord  Creek  beds. 

Tertiary  (middle  Miocene)  : Southeastern  Oregon  (Steens  Mountain). 

R.  E.  Fuller,  1931  (Unlv.  Wash.  Pub.  Geol.,  vol.  3,  No.  1,  pp.  7-130).  Alvord  Creek 
beds. — Well  stratified  acidic  tuffs,  predominantly  white;  800  to  1,000±  ft.  thick. 
Occur  in  scattered  exposures,  near  base  of  Steens  Mtn  scarp  btw.  Cottonwood 
('reek  and  Little  Alvord  Creek.  To  N.  of  Alvord  Creek  consist  of  (descending)  : 
(1)  White  tuff,  100±  ft.;  (2)  flow  of  basic  andesite,  100±  ft.;  (3)  white  tuffa- 
ceous  sediments,  200±  ft.;  (4)  buff  stratified  tuff,  50  ft.;  (5)  brownish  tuffs, 
200 ± ft.  Fossil  leaves  about  100  ft.  below  top  of  No.  3 demand  correlation  with 
Mascall  fm.  (middle  Mio),  according  to  Chaney.  Underlie  Pike  Creek  volcanic 
series  in  S.  part  of  Bteens  Mtn  and  underlie  Steens  Mtn  andesitic  series  in  N. 
part  of  Steens  Mtn. 

Amargosan  series. 

C.  (R.]  Keyes,  1923  (Pan-Am.  Geol.  vol.  *10,  pp.  52,  78).  Amargosan  series  is  pro- 
posed for  the  thick  succession  of  volcanlcs  and  cgls.  best  exposed  in  Amargosa 
Desert  and  in  Furnace  Canyon  near  Death  Valley,  and  believed  to  be  Early  Tertlc 
In  age.  In  Nev.  divided  into  Greenwater  volcanlcs  above  and  Grapevine  cgl. 
below.  Uncon.  above  Zunian  series  and  uncon.  below  Furnacean  series. 

Amarillo  sandstone. 

Jurassic  (?)  ; Northeastern  New  Mexico. 

C.  R.  Keyes,  1905  (Am.  Jour.  Sci.,  4th,  vol.  20,  p.  424).  Amarillo  ass.,  200  ft.  thick, 
nnderlie  Pyramid  shales  and  overlie  Endec  shales  in  eastern  New  Mex.  Are  cor- 
related with  Wingate  sss.  of  western  N.  Mex.  [Derivation  of  name  not  given.] 

Amarillo  Big  lime. 

A subsurface  unit  at  Amarillo,  Tex.  Appears  to  lie  1,500  to  1,700  ft.  lower 
than  Big  Lake  Big  lime  (Perm.)  of  Pecos  River  region. 

Amazonia  limestone  bed.  (In  Lawrence  shale.) 

Pennsylvanian : Northwestern  Missouri. 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines,  vol.  13,  2d  ser.,  pp.  31, 
170,  179).  Ama&tnla  Is.  bed. — A Is.,  which  in  places  attains  thickness  of  16  ft.  in 
Lawrence  eh.  memb.  of  Douglas  fm.  Lies  25  to  100  ft.  below  top  of  the  Lawrence. 
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The  overlying  beds  are  prevailingly  aren.,  the  underlying  rblefly  arglll.  At  Ama- 
zonia, Andrew  Co.  (the  type  loc.)  the  Amazonia  bed  is  0 fi.  thick,  and  consists 
of  gray  Is.,  nodular  at  top,  weathering  buff. 

Amber  sand. 

A subsurface  sand  In  southern  San  Juan  Co.,  SE.  Utah,  that  lies  In  Hrr- 
mosa  fm. 

Amboy  stoneware  clay. 

Economic  term  for  a clay  bed,  30  to  80  ft.  thick,  forming  top  month,  of 
Raritan  fm.  in  NE.  N.  J.  Named  for  occurrence  at  South  Amboy.  (See 
N.  J.  Geol.  Surv.  vol.  6,  1904.)  Also  called  Amboy  fire  clay. 

t Amboy  clays. 

A term  that  has  been  loosely  used  to  include  Amboy  stoneware  ela.v,  South 
Amboy  Are  clay,  and  other  clays  worked  at  Perth  Amboy  ami  South 
Amboy,  N.  J. 

Amelia-Goochland  quartz  monzonite  gueiss. 

Pre-Cambrian : Central  Virginia  (Amelia,  Goochland,  Powhatan,  and 
southern  Louisa  Counties). 

A A.  Pcgau,  1032  (Va.  Geol.  Surv.  Bull.  33,  pp.  IS,  20-22,  pi.  1).  Amella-Oaochland 
quarts  monsonitc  gneiss. — Principal  rock  in  Amelia  and  Goochland  areas.  Is  a 
light  to  dark-gray  micaceous  augen  gneiss  with  Irregular  banding.  Some  of  it 
is  conglomeratic.  Is  oldest  rock  type  In  the  area.  [On  1028  Va.  geol.  map  A.  I. 
Jonas  assigned  it  to  prc-Camb.] 

Ament  Bay  arkosltes. 

Pre-Cambrian:  Kenora  district,  Ontario. 

F.  J.  Pettijohn,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  pp.  1895,  1900,  map,  etc.). 

American  Falls  lake  beds. 

Pleistocene:  Southern  Idaho  (Power  County). 

H.  T.  Stearns,  1032  (Correlation  chart  of  Idaho  compiled  by  M.  G.  Wtlmarth,  dated 
Sept.  1,  1932)  and  1936  (Jour.  Geol.,  vol.  44,  No.  4,  pp.  434-430).  American 
Fails  lake  beds. — Buff,  horizontal,  evenly  bedded,  partly  consolidated  clay,  sand, 
and  silt,  with  an  apbanitic,  gray,  pahoeboo  basalt  memb.,  10  ± ft.  thick,  btw. 
American  Falls  and  Gibson  Butte,  along  N.  side  of  Snake  River.  Thickness  of 
fm.  150±  ft.  Older  than  Maoism)  basalt  and  younger  than  Cedar  Butte  basalt. 
Type  loc.,  bluffs  along  Snake  River  from  American  Falls  dam.  Power  Co.,  to  nar- 
rows, a distance  of  5±  ml. 

American  Flat  latite. 

Tertiary  (Miocene)  : Southwestern  Colorado  (Ouray  region). 

W.  Cross  and  E.  Ilowe,  1007  (U.  S.  6.  S.  Ouray  folio,  No.  158).  American  Flat 
latite. — Light  to  dark  gray  porphyritic  rock,  notable  for  glistening  blotite  leaves. 
Intrusive  into  Denson  tuff,  topmost  fm.  of  Silverton  volcanic  series.  So  closely 
resembles  some  of  lower  flows  of  Potosi  volcanic  series  that  in  Silverton  folio 
it  was  taken  as  basal  flow  of  that  series,  but  its  intrusive  character  is  now 
evident.  Its  largest  known  body  is  that  of  American  Flat. 

American  Fork  formation. 

Cretaceous  (Lower  ?)  : Central  southern  Montana  (Sweetgrass  County). 

E.  Douglass,  1009  (Carnegie  Mus.  Annals,  vol.  5,  pp.  260-288).  On  Fish  Creek, 
Sweetgrass  Co.,  Mont.,  the  Fort  Benton  fm.  is  underlain  by  several  hundred  ft.  of 
clays,  shales,  and  bedded  sss.,  which  until  satisfactorily  correlated  with  Dakota 
fm.  may  be  called  American  Fork  fm.,  as  they  occur  near  American  Fork  of  Mus- 
selshell Kiver.  They  overlie  Lower  Cret.  (?)  red  and  somber  clays  containing  bones 
of  large  dinosaurs  and  moliusks. 

Probably = upper  part  of  Kootenai  fm. 
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American  Nettie  quartzite. 

Upper  Cretaceous:  Southwestern  Colorado  (Ouray  district). 

J.  D.  Irving.  1905  (U.  S.  G.  S.  Bull.  200,  p.  50).  [In  geol.  section  of  Gold  I1U1  on 
this  page,  the  upper  part  of  Dakota  fm.  la  called  American  Nettie  qtzite.  It  seems 
to  be  named  for  a mine.) 

Americus  limestone  member  (of  Foraker  limestone). 

Pennsylvanian : Eastern  Kansas,  southeastern  Nebraska,  and  central  north- 
ern Oklahoma. 

M.  Z.  Kirk,  1896  (Kana.  Unlv.  Geol.  Surv.  vol.  1,  p.  80).  Americus  Is. — Two  layers 
of  la.  (upper  one  thin  and  bluish,  lower  one  light  butT  and  16  inches  thick)  sepa- 
rated by  4 ft.  of  sh.  Separated  from  overlying  Dunlap  [Neva]  Is.  by  50  ft.  of  ah. 
and  from  underlying  Emporia  Is.  by  an  extensive  ah.  bed. 

A.  J.  Smith,  1902  (A  bulletin  on  Lyon  Co.  geology,  McCord  and  McCord  Printers). 
Ameriovs  Is.  syst «».— Consists  of  (descending)  : (1)  flag  Is.,  6 in.;  (2)  sh.,  6 ft.; 
(3)  good  building  stone  containing  many  Fusullna.  21  in.  (is  known  as  Americus 
Is.  and  quarried  near  village  of  Americus;  color  neutral  drab;  weathers  light  buff; 
texture  even,  compact,  and  semicrystalline)  ; (4)  sh.,  8 ft.;  (5)  Is.,  1 ft.; 
weathers  to  dry  bone  fm.  Rests  on  45  ft.  of  sh.  containing  red  ss.  in  places,  and 
1h  overlain  by  8 to  26  ft.  of  black,  blue,  and  huff  sh. 

C.  S.  Prosser,  1902  (Jour.  Geol.,  vol.  10.  pp.  703-787).  Americus  Is. — Consists  of 
(descending)  : La.,  6 in. ; sh.,  6 ft. ; solid  buff  Is.,  21  in.  Is  overlain  by  Elmdale 
fm.  and  underlain  by  sandy  shales  which  are  to  be  named  by  Adams. 

G.  I.  Adams,  1903  (U.  8.  G.  8.  Bull.  211).  Americus  Is.  underlies  Elmdale  fm.  and 
overlies  Admire  shales  (new  name).  Thickness  5 ft.  Consists  of  (descending) 
(1)  Is.,  (2)  thin  sh.,  and  (3)  Is.,  16  in.  thick. 

L.  C.  Wooster,  1900  (Kans.  Acad.  Sci.  Trans.,  vol.  20,  pt.  1,  pp.  75-82).  Americus 
beds,  155  ft.  thick,  consist  of  Americus  Is.  and  shales  (above),  35  ft.  thick,  and 
Admire  shales  and  las.  (below),  120  ft.  thick.  Underlie  Elmuale  beds  and  overlie 
Emporia  beds. 

E.  Haworth  and  J.  Bennett,  1908  (Unlv.  Kans.  Geol.  Surv.  vol.  9).  Americus  U.,  8 
ft.  thick,  is  quarried  at  Americus.  Underlies  Elmdale  fm.  and  overlies  Admire 
fm. 

R.  C.  Moore  and  W.  P.  Haynes,  1917  (Kans.  Geol.  Surv.  Bull.  3),  America*  Is.,  8 ft. 
thick,  is  a rather  persistent  Is.,  which  on  outcrop  breaks  Into  large  blocks  which 
are  strewn  down  slope  beneath.  Underlies  Elmdale  sh.  and  overlies  Admire  sh. 

N.  W.  Bass,  1929  (Kans.  GeoL  Surv.  Bull.  12,  p.  45),  divided  the  beds  in  Cowley 
Co.,  Kans.,  btw.  Neva  Is.  above  and  Admire  ah.  below  into  (descending)  Elm- 
dale sh.  restricted  (80  ft.  thick)  and  Foraker  Is.  (47  to  50  ft.  thick),  the  latter 
including  at  base  a la.,  2 Yj  to  4 ft.  thick,  designated  ns  Americus  (f)  Is.  memb. 

R.  C.  Moore,  1929  (Kans.  Geol.  8urv.  Bull.  12,  p.  45,  footnote).  Recent  field  work 
by  G.  E.  Condra  and  me  has  shown  definitely  that  Americus  Is.  of  type  loc.  ex- 
tends southward  and  constitutes  basal  part  of  the  Foraker  as  described  by  Bass 
(Cowley  Co.  rept.  Bull.  12  above  cited)  and  by  Heald  [ ?]  and  others  In  Osage  Co., 
Okia.  [In  footnote  on  p.  50  Moore  states;]  It  is  likely  detailed  strat.  work  will 
afford  basis  for  definite  determination  of  relations  of  type  Foraker  to  Americus 
and  Elmdale. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  transferred  this  Is.  to  Perm,  and 
showed  It  as  basal  memb.  of  Foraker  Is.,  and  as  consisting  of  two  1*.  beds  separated 
by  sh.  This  change  In  Perm.-Penn.  bdy  has  not  been  considered  by  U.  8.  Geol. 
Survey  for  its  publications. 

Named  for  exposures  near  Americus,  Lyon  Co.,  Kans. 
tAmericus  beds. 

Pennsylvanian:  Eastern  Kansas. 

L C.  Wooster,  1905  (The  Carbf.  rock  system  of  eastern  Kans.).  Americas  beds. — 
Includes  Americus  Is.  and  shales,  35  ft.  thick,  and  Admire  shales  and  Iks.,  120  ft. 
thick  [upper  part  only  of  Admire  sh.].  Overlies  Emporia  reservoir  shales 
[lower  part  of  Admire  sh.]. 

Preoccupied  and  conflicts  with  original  and  established  definitions. 

Named  for  Americus,  Lyon  Co. 
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Ames  limestone  member  (of  Conemaugh  formation). 

Pennsylvanian:  Eastern  Ohio,  Pennsylvania,  Maryland,  West  Virginia. 

E.  B.  Andrews,  1873  (Ohio  GeoL  Surv.  vol.  1,  pp.  235,  271,  296).  Ames  Is. — Fossili- 
ferous  Is.,  1 to  5 ft.  thick,  in  Coal  Measures  of  Morgan,  Athens,  and  Gallia  Coun- 
ties, Ohio,  about  140  ft.  below  horizon  of  Federal  Creek  or  Pomeroy  coal. 

Adopted  as  a memb.  of  Conemaugh  fm.  Replaces  “Crinoidal  Is.”  of  early 
repts.  In  W.  Va.  Surv.  repts  the  names  Upper  Ames  Is.  and  Lower  Ames 
Is.  are  used,  for  lss.  4 and  3 ft.  thick,  respectively,  separated  by  10  to  20 
ft.  of  green  sh.  called  Ames  sh.  (See  R.  V.  Hennen  and  D.  B.  Reger,  W. 
Va.  Geol.  Surv.  Itept.  Preston  Co.,  1914,  and  Rept.  Marion,  Monongalia, 
and  Taylor  Counties,  1913.) 

Named  for  exposures  near  Amesville,  in  Ames  Twp,  Athens  Co.,  Ohio. 

Ames  shale.  (In  Conemaugh  formation.) 

Pennsylvanian:  Northern  West  Virginia. 

R.  V.  Hennen  and  D.  B.  Reger,  1913  (W.  Va.  Geol.  Surv.  Rept.  Marion,  Monongalia, 
and  Taylor  Counties,  p.  289).  Ame*  sh. — Dark-green  sh.  with  marine  fossils; 
15  ft.  thick.  Underlies  Upper  Ames  Is.  and  overlies  Lower  Ames  Is.  (Later  repts 
give  thickness  10  to  20  ft.  Probably  named  for  occurrence  in  Is.  Identified  as 
Ames  Is.] 

Ames  red  bed.  (In  Conemaugh  formation.) 

Pennsylvanian : Northern  West  Virginia  and  western  Pennsylvania. 

C.  K.  Swartz,  1022  (Md.  Geol.  Surv.  vol.  11,  pi.  6),  applied  Amen  red  bed  to  beds 
occurring  some  distance  above  Ames  Is.  and  some  distance  below  Barton  coal 
at  Morgantown,  W.  Va.,  and  nt  Latrobe,  Pa. 

Ames  monzodlorite. 

Devonian  or  Carboniferous:  New  Hampshire  (Belknap  Mountains). 

See  1930  entry  (D.  Modell)  under  White  Aftn  magma  aeries.  Occupies  small  area 
NW.  of  Ames  station. 

Ames  Knob  formation. 

Silurian:  Central  southern  Maine  (Knox  County). 

G.  O.  Smith,  E.  S.  Bastin,  and  C.  W.  Brown,  1907  (U.  S.  G.  8.  Penobscot  Bay 
folio,  No.  149.  p.  4).  Ames  Knob  fm. — Lss.  and  red  shales,  with  several  cgl. 
beds  and  a basal  cgl.  memb.  16  ft.  thick.  Contains  Niagara  fossils.  Thickness 
580  ft.  Rests  on  North  Haven  greenstone.  Overlain  by  volcanic  rocks.  Named 
for  exposures  on  shore  of  Southern  Harbor,  just  NW.  of  Ames  Knob,  which  lies 
% mi.  W.  of  village  of  North  Haven,  Knox  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  seem  to  l>e  included 
in  Ord.  and  Camb.  block. 

Amherst  schist. 

Carboniferous:  Central  Massachusetts,  southwestern  New  Hampshire,  and 
northern  Connecticut. 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Holyoke  folio.  No.  50;  also  U.  S.  G.  8.  Mon.  29, 
pp.  218,  219,  222,  224-225).  Amherst  schist  (also  Amherst  f eld  spat  hie  mica 
schist). — Coarse  Obrolitie  and  feldspathic  schist  exposed  in  Mount  Warner  and 
across  Amherst,  Mass. 

B.  K.  Emerson.  1917  (U.  8.  G.  8.  Bull.  597,  pp.  60,  72-76,  and  map).  On  W. 
border  of  Central  Upland  of  Mass,  the  Brimfield  schist  becomes  a normal  garneti- 
ferous  mica  schist  called  Amherst  schist.  The  Amherst  Is  at  base  a coarse  lead- 
gray  mica  schist,  generally  without  accessory  minerals.  This  is  succeeded  above 
by  a finer-grained  corrugated  mica  schist,  which  is  dark  gray  from  graphite  and 
abounds  in  dark-red  garnet  and  red-brown  biotite,  set  transversely  to  bedding. 
On  Mt.  Warner  the  schist  reverts  to  Brimfield  type  and  becomes  a highly  flbrolltic 
rusty  garnet iferous  brown  biotite  schist. 

Amherst  sandstone. 

Quarry  term  for  a ss.  of  Upper  Triassic  age,  outcropping  in  Connecticut 
Valley.  (See  A.  A.  P.  G.  Bull.,  vol.  19,  No.  1,  p.  9,  1935.) 
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Amherstburg  dolomite  member  (of  Detroit  River  dolomite). 

Lower  Devonian:  Southeastern  Michigan  (Detroit  region)  and  western 
Ontario. 

W.  FI.  Sberxer  nnd  A.  W.  Graban,  1900  (Geol.  8oc.  Am.  Bull.,  vol.  19.  p.  542). 
Amherstburg  dol. — Mag.  calcarenlte,  0 to  80  ft.  thick.  Included  in  Upper  Monroe 
[Detroit  River  dol. J . Underlies  “Lucas*’  dol.  and  overlies  Anderdon  coral  Is. 
Named  for  fact  It  forma  bottom  of  eastern  channel  of  Detroit  River,  opp.  Amherst- 
burg, Ont.  Also  exposed  in  Syivania  diet.,  Ohio. 

Amisk  group  (also  series). 

Pre-Cambrian:  Manitoba. 

A.  Bruce.  1918  (Canada  Geol.  8urv.  Summ.  Rept.  1917,  pt.  D.  p.  4). 

Amity  shale. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (Erie  County). 

G.  II.  Chadwick,  1925  (Geol.  Soe.  Am.  Bull.,  vol.  36.  pp.  457-464).  [See  definition 
under  Woodcock  *a.J  Outcrops  mentioned.  The  fosslllferous  beds  at  Rock  Creek 
Village  seem  to  be  In  the  Amity.  On  Sagamore  Creek,  In  Cuyahoga  Valley.  Ohio, 
the  lowest  exposure  la  In  the  Amity.  Included  in  Bradfordlan  and  also  treated 
as  a memb.  of  Chagrin  fm.  [which  U.  S.  Geol.  Survey  classifies  as  Upper  Dev. 
Derivation  of  name  not  stated.] 

K.  E.  Caster,  1933  (Geol.  Soe.  Am.  Bull.,  vol.  44,  No.  1,  p.  208).  Amity  nh.  mi  mb. 
of  Cattaraugus  fm.  (Dev.)  underlies  Watson  as.  memb.  (new  name)  and  overlies 
Panama  cgl.  memb.  (Le  Boeuf,  Venango  3d  oil.  Wolf  Creek).  [The  U.  8.  Geol. 
Survey  classifies  Cattaraugus  fm.  as  Dev.  or  Carbf.  In  1934  (Bulls.  Am.  Pal.,  vol. 
21.  No.  71,  table  opp.  p.  61,  p.  86)  Caster  replaced  his  Watson  as.  memb.  (pre- 
occupied) with  Bimbcr  Run  cgl.  mem 6.] 

Ammonoosuc  volcnnics. 

Pre-Silurian  (Upper  Ordovician  ?)  : Northwestern  New  Hampshire  (Am- 
monoosuc  River  region). 

M.  Billings.  1934  (Scl.,  Jan.  19.  vol.  79,  No.  2038,  pp.  55-56).  Ammonoosuc  volcnnics. — 
Chlorite  and  aericite  schists,  of  volcanic  origin,  2,500  ft.  thick,  underlying  Part- 
ridge si.  and  overlying  Alhee  qtzite  in  Littleton  and  Moosilauke  quads.  No  fossils, 
but  are  pre-811.  (Upper  Ord.  ?). 

M.  Billings,  1934  (Am.  Jour.  Sc!..  5th,  vol.  28,  Dec.,  pp.  13-15),  mapped  the  rocks 
of  parts  of  Littleton  and  Moosilauke  quads,  and  his  map  shows  Ammonoosuc  River 
flowing  through  his  Ammonoosuc  volcnnics  at  and  around  Littleton  and  to  south- 
ward. The  name  replaces  what  he  called  “Swiftwater-Lyman  fm.”  in  Feb.  1933 
Issue  of  Am.  Jour.  Scl.,  according  to  letter  dated  July  19,  1935. 

M.  P.  Billings.  1935  (Geology  of  Littleton  and  Moosilauke  quads.,  N.  H..  maps,  pp. 
10,  20).  Type  loc.  of  Ammonoosuc  volcnnics  Is  In  dist.  bounded  on  N.  by  Slate 
Ledge  School  and  Partridge  Lake  nnd  on  S.  by  Youngs  Pond  (Ogontz  I*ake)  and 
Tinkervllle.  The  fm.  Is  also  well  exposed  along  Ammonoosuc  River  but  with  a 
different  metamorphlc  character.  Most  of  material  would  be  classified  ns  tuff, 
breccia,  or  volcanic  cgl.,  and  was  largely  deposited  by  streams  flowing  westward 
from  active  volcanoes  to  E.  It  includes  a number  of  rock  types  which  grade  Into 
one  another.  Believed  to  be  Upper  Ord. 

Amnicon  formation.  (In  Oronto  group.) 

Pre-Cambrian  (upper  Keweenawan)  : Northwestern  Wisconsin  (Douglas 
and  Bayfield  Counties). 

F.  T.  Thwaites,  1912  (WIs.  Geol.  Nat.  Hist.  Surv,  Bull,  25,  pp.  50,  54).  Amnicon 
fm. — Red  and  greenish  shales,  nrkosb*  ss.,  nnd  some  cgl.  Thickness  5,000  ft.; 
1,050  ft.  exposed.  Top  fm.  of  Oronto  group.  Overlies  Eileen  ss,  and  conformably 
underlies  Bayfield  ss.  group.  Exposed  on  Fish  Creek,  near  Ashland,  and  on  Middle 
and  St.  Lonis  Rivers  In  Douglas  Co.  [Derivation  of  name  not  stated.  According  to 
map  the  rocks  of  American  River  region  are  Orlenta  ss.  and  trap  rocks.] 

tAmphitheater  dolomite. 

Permian:  Central  Oklahoma  (Blaine  County). 

F.  W.  Cragln,  1897  (Am.  Geol.,  vol.  19,  pp.  353,  358,  363).  Amphitheater  dol. — A 
lamina-built  amphitheater  ledge  of  dol.  locally  recognized  below  middle  of  Dog  Creek 
fm.  in  Blaine  Co. 

151627°— 38 1 
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C.  N.  Gould,  1927  (Obsolete  Okla.  geologic  names : Univ.  Okla.  Bull.,  Proc.  Okla.  Acad. 
Sci.,  vol.  6,  pt.  2,  pp.  235-238).  Amphitheater  dol.  of  Cragin  (1897)  was  never 
In  common  use. 

Not  a geographic  name. 

Amsden  formation. 

Pennsylvanian  (some  Mississippian  locally)  : Wyoming  (rather  wide- 
spread) and  Montana. 

N.  H.  Darton,  11104  (Geol.  Soc.  Am.  Bull.,  vol.  10,  pp.  394—401).  Amsden  fm. — 
Red  shales,  white  Iss.,  and  cherty  and  sandy  lss.  Thickness  ISO  to  350  ft.  Under- 
lies Tensleep  ss.  and  overlies  (without  apparent  uncon.)  Little  Horn  Is.  (Now 
replaced  by  Madison  Is.  ] Named  for  Amsden  Branch  of  Tongue  River,  W.  of  Dayton. 

In  some  areas  fossils  of  Miss,  age  have  been  found  In  basal  part  of  what 
is  considered  to  be  Amsden  fm. 

See  under  Big  Snowy  group,  which  H.  W.  Scott  (1935)  states  underlies 
Amsden  fm.  in  central  Mont. 

C.  C.  Branson  (1936)  proposed  to  call  Miss,  part  of  Amsden  fm.  the 
Sacafawea  fm.,  us  explained  under  that  name. 

Amsterdam  limestone.  (Of  Black  River  group.) 

Middle  Ordovician : East-central  and  eastern  New  York. 

R.  Rurdcmnnn.  1910  (N.  Y.  State  Mils.  Bull.  138,  p.  73).  [See  1st  Item  under 
Watcrtouin  1*.] 

R.  Ruedemann,  1910  (N.  Y.  State  Mus.  Bull.  145,  table  on  p.  971.  I Amsterdam  Is. 
shown  as  top  fm.  of  Black  River  group  In  Mohawk  and  Champlain  Valleys  and 
Saratoga  region,  and  ns  younger  than  Watertown  Is.  of  Watertown  region,  but 
not  occurring  in  same  section  with  Watertown  1b.  Underlies  Trenton  Is.  and 
overlies  pre-Leray  part  of  Lowvllle  Is.  in  Mohawk  Valley  and  beds  =■  Leray  Is. 
memh.  of  Ixiwvllle  In  Champlain  Valley.] 

H.  P.  Cushing,  1911  (Am.  Jour.  Sci.,  4th,  vol.  31,  pp.  135-144).  Amsterdam  Is. — 
Is  Mohawk  Is.  of  Conrad,  but  that  nume  was  later  abandoned,  and  this  Is.  was 
called  "base  of  the  Trenton."  Vanuxem  classed  it  with  Black  River  Is.,  but  It  has 
of  late  years  usually  been  referred  to  as  Trenton,  both  along  the  Mohawk  and  at 
Saratoga  ; but  It  is  older  than  anything  In  type  section  at  Trenton  Falls,  and  Is 
properly  referable  to  Black  River,  forming  youngest  div.  of  that  group  In  N.  Y.  It 
Is  also  a deposit  In  a different  trough  from  that  of  type  Trenton.  On  eastern 
Mohawk  und  Saratoga  It  rests  on  Tribes  Hill  or  Little  Falls.  In  Champlain  Val- 
ley true  Trenton  Is.  overlies  it.  Named  for  exposures  along  the  Mohawk  In  vicinity 
of  Amsterdam,  Montgomery  Co. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19),  R.  Ruedcmanu,  1929 
(Geol.  Soc.  Am.  Bull.,  vol.  40,  p.  414),  and  W.  Goldring,  1931  (N.  Y. 
State  Mus.  Hdb.  10) , assigned  Amsterdam  Is.  to  Bluck  River  group,  which 
seems  to  be  commonly  accepted  definition. 

tAmyzon  beds. 

A paleontologie  name  applied  by  E.  D.  Cope  (Am.  Nat.,  vol.  13,  1879,  p. 
332.  and  Am.  Phil.  Soc.  Proc.,  vol.  19.  1880,  p.  61)  to  fresh-water  Tert. 
beds  in  Elko  Co.,  Nev.,  South  Park,  Colo.,  and  central  Oreg.,  which  are 
characterized  by  sp.  of  fishes  belonging  to  the  genus  Amyzon.  The  beds 
thus  designated  in  central  Oreg.  underlie  John  Day  fm.,  and  are  now 
known  as  Clarno  fm.,  of  lower  Olig.  and  upper  Eo.  age. 

Anacacho  limestone. 

Upper  Cretaceous  (Gulf  series) : Southwestern  Texas. 

R.  T.  Hill  and  T.  W.  Vaughan.  1898  (U.  8.  G.  8.  18th  Ann.  Rrpt.,  pt.  2.  p.  240). 
Anacacho  fm. — Hnrd  yellow  anil  white  lss.,  with  interbedded  marls  and  occasional 
ss.  lodges.  Thickness  279  ft.  Overlies  Austin  chalk  in  Uvalde  and  Kinney  Counties 
and  occupies  strat.  position  of  Tuylor  marls  to  E. 

L.  W.  Stephenson,  1928  (Am.  .Tour.  Sci.,  5th,  vol.  16,  p.  492).  Anacacho  Iff.  of 
Anacacho  Mtn  is  uncon.  overlain  by  Escondido  fm.  and.  underlain  by  u thin  de- 
velopment of  Upson  day,  which  rests  uu  Austin  chalk.  In  Medina  River  section 
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the  Anaeacho  is  overlain  by  a thin  development  of  Taylor  marl  and  rests  on  Aus- 
tin chalk. 

Named  for  Anaeacho  Mtns,  Kinney  Co.,  which  are  capped  by  the  fm. 

Anadarche  member  (of  Hoxbar  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1028  (Okla.  Geol.  Snrv.  Bull.  40Z,  pp.  15-10).  Anadarche  cgi. 
lies  1,800 ± ft.  above  base  of  Uoxbar  fm.  It  carries  pebbles  of  chert  and  of  early 
Penn,  as  well  as  pre-Penn.  lss.  Some  200  ft.  higher  In  Hoxbar  fm.  is  Anadarche  ls.t 
a very  dense,  hard,  bluish  gray  Is.  up  to  20  ft.  thick. 

C.  W.  Tomlinson.  1029  (Okla.  Geol.  Surv.  Bull.  40,  pp.  43-44).  Anadarche  memb.  of 
Hoxbar  fm.  is  100  to  200  ft.  thick.  Consists,  at  top,  of  very  dense,  hard,  bluish 
gray  Is.  up  to  20  ft.  thick,  and,  at  base,  of  a Is.  cgl.,  0 to  10  ± ft.  thick,  which 
contains  pebbles  of  pre-Penn.  lss.  and  cherts  and  also  of  Penn.  lss.  [Does  not 
describe  the  Intervening  strata  of  the  memb.]  Lies  500  to  800  ft.  above  Crlnerville 
memb.  and  400  to  600  ft.  below  Daube  Is.  memb.  Type  loc.  is  on  Anadarche  Creek, 
% mi.  S.  of  NW.  cor.  of  sec.  35,  T.  5 S.,  U.  2 E. 

Anadarche  conglomerate.  (In  Hoxbar  formation.) 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1928  (Okla.  GeoL  Surv.  Bull.  40Z,  p.  16).  (See  under  Anadarche 
memb.) 

Anadarche  limestone.  (In  Hoxbar  formation.) 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z,  p.  16).  (See  under  Anadarche 
memb. ) 

Anaktuvuk  group. 

Lower  Cretaceous:  Northern  Alaska  (Anaktuvuk  River  region). 

F.  C.  Schrader,  1902  (Geol.  8oc.  Am.  Bull.,  vol.  13,  p.  245).  Anaktoovuk  aeries. — 
Essentially  heavy-bedded,  impure,  dark-gray  or  greenish,  tine  to  medium  grained  ss. 
Lower  Cret.  fossils.  Uncon.  overlies  Lishurne  fm.  (Dev.)  and  uncon.  underlies 

Xanushuk  series.  Named  for  river,  on  which  it  occurs. 

* 

Analomink  red  shale. 

Upper  Devonian  (Portage) : Northeastern  Pennsylvania  (Monroe  County). 

B.  Willard,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  40,  No.  8,  p.  1206).  [See  1935  entry  under 
Delaware  River  flags.] 

B.  Willard,  1036  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  571,  588).  Analomink 
red  ah.  is  a local  unit  of  100  ft.  of  red  beds  at  its  type  loc.,  Analomink,  Monroe  Co. 
It  is  probably  confined  to  Pike  and  Monroe  Counties,  except  doubtful  identification 
on  N.  Y.  side  of  Delaware  River,  near  Hawks  Nest.  White  mistook  this  red  sb. 
for  bis  much  younger  New  Milford  red  sh.  It  Is  valuable  only  as  defining  base  of 
Delaware  River  flags  in  this  neighborhood.  Where  it  is  absent  the  Delaware  River 
flags  rest  on  Trimmers  Rock  ss.  [Table  on  p.  571  shows  following  downward  succes- 
sion : Delaware  River  flags.  Analomink  red  sh.,  and  Trimmers  Rock  ss.  Table  on 
p.  606  shows  Trimmers  Rock  ss. Delaware  River  and  Analomink.] 

Anamosa  dolomite. 

Silurian  (Niagaran?)  : Central  eastern  Iowa. 

S.  Calvin,  1895  (Iowa  State  Univ.  Bull.  Lab.  Nat.  Hist.,  vol.  3,  No.  3,  pp.  186.  189). 
Anamosa  Is. — Earthy,  finely  and  perfectly  laminated  dol.  not  highly  crystalline, 
forming  top  memb.  of  Niagara  fm.  In  eastern  Iowa.  Overlies  LeClaire  Is.  [Latter 
fm.  Is  now  regarded  by  E.  O.  Ulrich  as  of  post-Sallna  Cayuga n age.] 

W.  H.  Norton,  1895  (Iowa  Geol.  Surv.  vol.  4,  pp.  130-185).  Anamosa  stage; 
Anamosa  or  Mount  Vernon  beds. — [See  under  t Mount  Femon  beds.]  Overlie 
LeClaire  beds  and  underlie  Bertram  beds. 

A.  H.  Sutton,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  pp.  269,  276). 
There  seems  to  be  no  question  of  coutemporaneity  of  the  Leclaire  and  Anamosa. 
The  Leclaire  represents  the  “reef  type  and  the  Anamosa  and  overlying  Bertram 
consist  of  the  more  normal  type  of  sediments  deposited  away  from  the  “reefs.” 
Exposures  ahow  lntexflngerlng  of  Anamosa  type  of  sediment  with  the  “reef*  type 
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of  the  Leclaire.  It  Is  possible  the  Bertram  may  be  In  part  at  least  younger  than 
the  youngest  Leclaire.  Auamosa  is  younger  than  Ilopkinton  and  Racine. 

See  also  under  Qowcr  dol. 

Named  for  Anamosa,  Jones  Co. 

Anarchist  series. 

Carboniferous  ( ?)  : Southern  British  Columbia  and  central  northern  and 
northeastern  Washington. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  maps  10,  11,  12.  118" 
to  120°).  Anarchist  series. — Qtzite,  phyllltic  shalca,  greenstones,  with  some  la. 
beds.  Underlies  Attwood  series.  [Mapped  around  Anarchist  Mtn,  B.  C.  on 
map  11.] 

R.  A.  Daly,  1013  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910,  vol.  2,  p.  389). 

Anastasia  formation. 

Pleistocene:  Florida  (east  coast  as  far  south  os  Broward  County;  west 
coast  from  Ten  Thousand  Islands  as  far  north  as  Tampa). 

E.  H.  Sellards,  1912  (Fla.  GeoL  Surv.  4th  Ann.  Rept.,  p.  18).  The  term  Anastasia 
fin.  is  here  applied  to  the  extensive  deposit  of  Coquina  rock  found  along  east 
coast  of  Fla.  The  rock  is  u mass  of  more  or  less  water-worn  shells,  which  in 
some  localities  are  cemented  to  form  a Ann  rock,  but  elsewhere  may  be  slightly 
or  not  at  all  cemented.  Some  sand  Is  frequently  Included  in  this  fm.  and  the 
cementing  material  is  calc.  Typically  exposed  on  Anastasia  Island,  also  in  cut 
made  by  Florida  East  Coast  Ry  on  Toruora  Creek  near  Ormond,  and  along  the 
coast  at  Rockledge.  Probably  contenip.,  or  partly  bo,  with  Miami  Is.  and  other 
Pleist.  fms.  along  southern  coast. 

C.  W.  Cooke  and  S.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Rept.).  Anastasia  fm. 
redefined  to  include  all  marine  deposits  of  Pleist.  age  that  underlie  lowest  plain 
bordering  E.  coast  of  Fla.  N of  southern  part  of  Palm  Beach  Co.,  and  also  Including 
a local  facies,  consisting  chiefly  of  shell  marl  irregularly  hardened  into  sandy  Is., 
which  in  some  previous  repts  has  been  called  “Palm  Beach  ls.,“  and  which  marks 
transition  of  Anastasia  fm.  into  the  contemp.  Miami  oolite.  Most  conspicuous 
part  of  Anastasia  fm.  Is  coquina  containing  a little  quartz  sand,  and  no  doubt 
at  some  places  the  fm.  may  be  almost  wholly  quartz  sand.  Thickness  variable; 
near  St.  Augustine  the  coquina  is  30+  ft.  thick.  ,It  is  probable  the  deposits 
referred  to  Anastasia  fm.  are  not  all  of  same  age.  It  is  not  unlikely  the  fm. 
of  the  shell  beds  has  been  continuous  since  end  of  Pllo.,  although  the  locus 
of  deposition  has  been  continually  shifting.  [The  map  accompanying  this  rept 
applied  Anastasia  fm.  to  the  Pleist.  marine  beds  of  west  coast  of  Fla.  as  far  N. 
as  Tampa  Bay,  und  that  is  present  accepted  definition  of  name.] 

Anawnlt  sandstone. 

Mississlppian : Southern  West  Virginia. 

R.  V.  Ilcnnen  and  R.  M.  Gawthrop,  1915  (W.  Va.  Geol.  Surv.  Rept.  Wyoming  and 
McDowell  Counties,  p.  245).  Ana  tea  ft  ss. — Massive,  hard,  fine  grained,  gray,  15 
ft.  thick.  Lies  about  500  ft.  below  Pocahontas  No.  3 coal.  Older  than  Hartwell 
ss.  Included  in  Mauch  Chunk  series.  Exposed  at  SW.  edge  of  town  of  Anawalt, 
McDowell  Co. 

Anchor  limestone  member  (of  Monte  Cristo  limestone). 

Mississlppian  (lower)  : Southeastern  Nevada  (Goodsprings  region). 

D.  F.  Ilewett,  1931  (U.  S.  G.  S.  P.  P.  162,  pp.  10,  17,  etc.).  Anchor  Is.  memb. — 
Massive  gray  is.  with  numerous  thin  chert  layers ; in  places  large  belts  are  altered 
to  dol.  Thickness  65  to  400  ft.  Many  lower  Miss,  fossils  (listed).  Underlies 
Bullion  dol.  and  overlies  Dawn  Is.;  all  members  of  Monte  Cristo  Is.  Well  de- 
veloped in  region  of  Anchor  mine,  Goodsprings  quad. 

Anchor  Mine  tongue  (of  Mancos  shale). 

Upper  Cretaceous:  Eastern  Utah  (Book  Cliffs  coal  field). 

C.  E.  Erdmann,  1934  (U.  S.  G.  S.  Bull.  851.  pp.  36-38).  Anchor  Mine  tongue  is 
one  of  the  3 westward-projecting  tongues  of  Mancos  sh.  that  inter-finger  with 
basal  Mesa' verde  strata.  Its  base  or  E.  end  lies  in  sec.  12,  T.  10  8.,  R.  100  W., 
and  in  that  vicinity  it  has  typical  Mancos  lithology.  Westward  it  changes  from 
dark-gray  sandy  marine  sh.  into  thln-bcdded  ss.  and  carbonaceous  material  repre- 
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senting  deposition  In  shallower  waters  near  shore.  Near  mouth  of  Hunter  Canyon 
It  separates  upper  and  lower  members  of  Scgo  ss.  Is  exposed  at  Anchor  mines. 
Thickness  ranges  from  0 to  115  ± ft. 

Anderdon  limestone  member  (of  Detroit  River  dolomite). 

Lower  Devonian:  Southeastern  Michigan  (Detroit  region)  and  western 
Ontario. 

W.  H.  Sberzer  and  A.  W.  Grabau,  1908  (8ci.,  n.  s.,  vol.  27,  p.  408).  Anderdon  Is. — 
In  most  localities  a more  or  less  continuous  coral  and  Btromatopora  reef;  very 
fossil! ferous.  Is  middle  memb.  of  Upper  Monroe  l Detroit  Itlver  dol.]. 

W.  U.  Sherzer  and  .A.  W.  Grabau,  1909  (Ueol.  Soc.  Am.  Bull.,  vol.  19,  pp.  540-f). 
Anderdon  coral  Is. — Pure  calcarenite  or  lime  sand  rock  with  embedded  corals. 
Thickness  0 to  38  ft.  Older  than  Amhersthurg  dol.  and  younger  than  Flat  Rock 
dol.  Only  exposure  in  Anderdon  quarry,  Anderdon  Twp,  Essex  Co.,  Ont.  [On  a 
later  page  (553-556)  thickness  is  given  as  40  to  50  ft.  Later  repts  give  thickness 
0 to  150 ± ft.] 

Anderson  sandstone.  (In  Pottsville  group.) 

Pennsylvanian:  Eastern  Tennessee. 

A.  Keith,  1896  (U.  8.  G.  S.  BriceviUe  folio.  No.  33).  Anderson  **. — Sss.,  sandy  and 
arglll.  shales,  and  coal  beds,  like  preceding  fins.  [8cott,  Wart  burg,  and  Brice- 
villej.  Bottom  of  series  is  marked  by  massive  sss.  in  beds  from  20  to  50  ft.  thick, 
with  total  thickness  of  100  to  120  ft.  Above  these  follow  300  to  400  ft.  of 
shales  interbedded  with  thin  layers  of  massive  s s.  which  are  capped  in  higher 
mtns  by  thick,  massive  sss.  like  bottom  layers.  Appears  on  mtn  tops.  Original 
thickness  unknown,  but  650  ft.  remain.  Overlies  Scott  sh.  Named  because  of  its 
frequent  occurrence  in  Anderson  Co. 

Anderson  phyilite. 

Pre-Cambrian:  Southeastern  Wyoming  (Medicine  Bow  Mountains). 

E.  Blackwelder,  1926  (Geol.  Soc.  Am.  Bull.,  voL  37,  pp.  620,  622,  641).  Anderson 
phyilite. — Largely  recrystallized  dark-gray  and  black  slaty  rocks,  with  some 
calc,  and  a few  sandy  strata ; much  pyrite.  Thickness  1,600  ft.  Intergrades 
with  overlying  Ranger  marble  and  with  underlying  Nash  marble  series.  Named 
for  old  Anderson  mining  prospect,  on  Libby  Creek,  near  contact  of  this  fm. 
with  Nash  marble  series.  Assigned  to  early  Algonkian. 

Anderson  clay. 

A name  applied  to  clay  underlying  Anderson  coal  in  Jefferson  Co.,  Ohio. 
Lies  in  Conemaugh  fm.  (Penn.),  15'2"  above  Cambridge  Is.  (See  R.  E. 
La  inborn,  Ohio  Geol.  Surv.,  4th  ser.,  Bull.  35,  1930,  p.  134.) 

Anderson  Bay  formation. 

Triassic : British  Columbia. 

R.  G.  McConnell,  1910  (Canada  Geol.  Surv.  Summ.  Rept.  1909,  p.  70). 

Anderson  River  group. 

Age  ( ?)  : British  Columbia. 

A R.  C.  Selwyn,  1872  (Canada  Geol.  Surv.  Rept.  1871-72,  pp.  62-63). 

Anderson-Spartanburg  zone. 

Pre-Cambrian:  Northwestern  South  Carolina. 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C.,  advance  copies;  published 
in  1908,  in  8.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  and  1907  (Summary  of  mineral 
resources  of  8.  C.,  pp.  6,  12).  The  Andcrson-Bpartanbury  zone  probably  represents 
most  prominent  body  of  oldest  phase  of  Archcan  exposed  in  S.  C.,  to  which  all 
other  rocks  in  State  are  probably  junior,  excepting  tongues  of  the  corresponding 
Carolina  gneiss  series  which  occupy  portions  of  adjacent  zones.  It  comprises  a 
wide  belt  bounded  on  W.  by  Tiger  zone  along  a line  which  irregularly  extends 
from  82*  long,  on  N.  C.  line  to  Brown’s  ferry  on  Savannah  River;  on  N.  by  the 
State  line;  on  E.  by  an  irregular  line  which  extends  from  a point  approx.  1 mi.  E. 
of  Grover,  along  Whitaker  Mtn  Ridge,  to  mouth  of  Buffalo  Creek,  thence  imme- 
diately N.  of  Gaffney  to  Thicketty  Station,  thence  slightly  W.  of  Thicketty  Creek 
to  West  Mtn,  thence  to  Graycourt  Knob,  thence  near  Wares  Shoals  (Saluda  River), 
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thence  N.  of  Abbeville  and  immediately  8.  of  Lowdensville,  whence  it  proceeds  along 
Rosses  Creek  to  Savannah  River,  up  which  the  bdy  extends  to  Brown’s  ferry.  It 
includes  upper  part  of  Cherokee,  greater  portion  of  Spartanburg,  lower  half  of 
Greenville,  lower  three-fourths  of  Anderson,  and  a narrow  northerly  strip  of  Abbe- 
ville Counties.  It  is  largely  constituted  of  Carolina  gneiss  series  and  subordinated 
of  Roan  gneiss  or  hornblende  series,  and  Intrusive  diabase  and  diorite.  The  rocks 
comprise  granite,  granitite,  gncissold  slates,  mica  schists  and  slates,  hornblende 
schists,  graphite  schists,  etc.  I'egmatixation  has  been  extensive.  Many  of  rocks 
are  garnetiferous. 

Named  for  development  in  Anderson  and  Spartanburg  Counties. 

Andover  granite. 

Carboniferous  (late) : Northeastern  Massachusetts. 

C.  H.  Clapp,  1910  (Igneous  rocks  of  Essex  Co.,  Mass.).  Andover  granite. — Normal 
facies  strongly  resembles  Squnrn  granite.  Includes  a muscovite  granite  facies  and 
apllte  and  pegmatite. 

B.  K.  Emerson.  1917  (U.  8.  G.  S.  Bull.  597,  pp.  86-87,  220-221,  and  map).  Andover 
granite. — Typically  a blotlte-muscovite  granite  of  moderately  coarse  and  generally 
somewhat  uneven  grain.  Generally  more  or  less  foliated  and  in  many  places 
strongly  gneisslc.  Parts  of  It  are  porphyritlc,  and  aplitic  and  pegmatltlc  phases 
abound.  Color  ranges  from  nearly  white  to  dark  gray.  Composed  essentially  of 
feldspar,  quarts,  muscovite  and  blotite.  Intrusive,  and,  with  exception  of  few 
dikes,  the  youngest  rock  in  region  in  which  it  occurs.  Occupies  large  area  around 
Andover. 

fAndrew  shale.  (Iu  Douglas  formation.) 

Pennsylvanian:  Southwestern  Iowa,  northwestern  Missouri,  and  eastern 
Kansas. 

C.  B.  Keyes,  1899  (Am.  Geol.,  vol.  23,  p.  306).  Andrew  sh. — Upper  memb.  of  Lawrence 
sb.  [broad  usage]  in  Mo.  and  eastern  Kans.  Overlies  Iatan  Is.  memb.  of  Lawrence 
and  underlies  Plattsmouth  Is. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936,  for  relations  to 
present  recognized  units. 

Named  for  Andrew  Co.,  Mo. 

Andrews  schist. 

Lower  Cumbrian : Western  North  Carolina,  eastern  Tennessee,  and  central 
northern  Georgia. 

A.  Keith,  1907  (U.  S.  G.  8.  Nantahala  folio,  No.  143,  p.  5).  Andrews  schist. — Calc, 
schist,  200  to  350  ft.  thick.  One  of  most  conspicuous  features  is  large  number  of 
crystals  of  ottrellte  which  spangle  the  rock.  Muscovite  and  biotlte  also  occur 
in  frequent  crystals,  especially  in  upper  parts  of  fm.  The  various  micas  are  em- 
bedded in  a fine  matrix  of  carbonate  of  calcium  of  about  same  character  as 
underlying  Murphy  marble.  The  feature  which  makes  this  schist  of  particular 
importance  Is  development  In  it  of  deposits  of  brown  hematite.  At  base  the  fm. 
grades  into  Murphy  marble  by  Interbedding  and  by  diminution  of  amount  of 
ottrelite.  Upward  it  passes  into  Nottely  qtzite,  as  the  sandy  material  increases 
both  in  separate  layers  and  as  grains  In  the  body  of  the  schist. 

Named  for  exposures  at  and  in  vicinity  of  Andrews,  Cherokee  Co.,  N.  C. 
The  town  is  situated  on  the  schist. 

Angela  formation. 

Cretaceous:  Mexico. 

W.  F.  Foshag,  1934  (Econ.  Geol.,  vol.  29,  No.  4,  p.  333). 

t Angelina  series. 

Tertiary : Eastern  Texas. 

R.  T.  Hill,  1902  (Franklin  Inst.  Jour.,  vol.  154,  No.  2,  pp.  153-154).  Angelina 
scries. — Later  Eocene  deposits  of  Tex.  coastal  plain.  Overlies  Camden  series 
(earlier  Eo.)  and  underlies  Neocene.  Includes  Lufkin  deposits  (Yegua),  Fayette 
sands,  and  Fleming  beds  (Frio  clays).  Thickness  as  given  by  Kennedy  1,407  ft. 

Probably  named  for  Angelina  Co.  or  Angelina  River. 
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(Angelina  County  beds. 

Eocene : Eastern  Texas. 

See  explanation  under  t Lufkin  beds. 

Angel  Lake  glacial  stage. 

A name  applied  by  E.  Blackwelder  (Geol.  Soc.  Am.  Ball.,  vol.  42,  p.  918, 
1931 ) to  time  covered  by  a Pleist.  glacial  deposit  in  Ruby  Mtns,  NE.  Nev., 
which  he  correlates  with  Wisconsin  stage.  “The  features  of  this  stage 
can  best  be  studied  at  Angel  Lake,  SW.  of  Wells”  [Elko  Co.]. 

Angola  shale. 

Upper  Devonian:  Western  New  York. 

J.  M.  Clarke.  1903  (N.  Y.  State  Mas.  Hdb.  19.  p.  24  and  chart).  Angola  ah.— Soft 
gray  shales  underlying  Dunkirk  ah.  and  overlying  Rhineftreot  ah.  Included  in 
Portage.  I See  also  N.  Y.  State  Mus.  Mem.  8,  1903.1 

D.  D.  Luther.  1903  (N.  Y.  State  Mus.  Bull.  09.  pp.  1019-1029).  Angola  soft  shales 
« cith  concretions. — -Upper  100  ft.  soft  shales ; lower  68  ft.  concretionary  sh. 
Underlie  Silver  Creek  light  soft  shales  and  overlie  Rbinestreet  black  sh.  Included 
in  Portage  group  of  Lake  Erie  section. 

C.  A.  Hartnagel.  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  76  and  chart).  Angola  sh. 
named  for  Angola,  Erie  Co.,  where  It  Is  exposed  along  Big  Sister  Creek.  Overlain 
by  Hanover  sh.  and  underlain  by  Rbinestreet  sh.  The  Hanover  and  Angola  = Hatch 
ah.  and  dags  to  E. 

G.  H.  Chadwick,  1919  (QeoL  Soc.  Am.  Bull.,  vol.  30,  p.  167).  Angola  shales  are 
dlscon.  overlain  by  Hanover  shales  and  discon,  underlain  by  Rhinestreet  sh. 

U.  H.  Chadwick.  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34.  p.  69).  Angola  sh.  Is  much 
younger  than  Hatch  sh.  and  la  — Gardeau  sh.  [narrow  sense).  Is  separated  from 
overlying  Hanover  sh.  [restricted]  by  Pipe  Creek  sh.,  with  which  it  la  dlscon.  (7). 

O.  H.  Chadwick,  1983  (Pan-Am.  Geol..  vol.  60.  No.  3.  p.  193).  Angola  sh.  overlies 
Hatch  and  underlies  Wiscoy.  Is— (ascending)  Grimes  as.,  Gardeau  sh.  (restricted), 
Letchworth  ah.,  and  Portage  ("Nunda”)  ss. 

Anguilla  formation. 

Miocene  (lower) : West  Indies. 

T.  W.  Vaughan,  1918  (Wash.  Acad.  Scl.  Jour.,  vol.  8,  p.  271). 

Anian  period. 

A term  introduced  by  O.  [It.]  Keyes.  Probably  an  abbreviated  form  of 
his  Anlauic  period. 

Anianic  period. 

A time  term  Introduced  by  C.  [H.]  Keyes  to  cover  what  appears  to  be  the 
erosion  Interval  separating  the  pre-Camh.  rocks  formerly  called  “Archean 
system”  and  “Algonkian  system.”  “Derived  from  Anian  Straits,  an 
illusory  waterway  the  discovery  of  which  long  played  chief  incentive  to 
early  geographic  exploration  of  North  American  continent.”  (See  Iowa 
Acad.  ScL  Proc.,  voL  21,  p.  201,  1914,  also  Iowa  Acad.  Sei.  Proc.,  vol.  24, 
p.  156,  1917.) 

Animas  formation. 

Tertiary?  (Eocene?)  : Southwestern  Colorado. 

W.  Cross,  1896  (U.  8.  G.  8.  Mon.  27.  pp.  217-219).  Animas  River  beds  [In  heading ] ; 
Animas  beds  [ in  tesrt]. — Yellowish  brown  clays,  tuffs.  sss.,  and  egla.  in  which 
andesitic  material  greatly  predominates  and  presents  n variety  rivaling  that  In 
the  Denver  beds,  of  which  they  are  considered  the  direct  equiv.  Thickness  706 
or  more  ft.  Overlie  Laramie  fm.  and  underlie  Puerco  fm.  on  Animas  River  below 
Durango. 

J.  B.  Reeside,  Jr.,  1924  (U.  8.  G.  8.  P,  P.  134).  Animas  fm.  ( restricted ). — Andesitic 
fluvlatlle  deposits,  of  probable  Bo.  age,  0 to  2.670  ft.  thick.  Union,  underlies 
Torre jon  fm.  and  nncon.  overlies  McDermott  fm. — an  andesitic  fm.  0 to  400  ft. 
thick,  heretofore  included  In  Anlmaa  fm..  but  believed  to  be  of  Cret.  age.  Animas 
fm.  as  here  restricted  appears  to  be  present  in  only  a limited  area  In  8W.  Colo. 
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In  NW.  New  Mi  l.  deposits  believed  to  be  npprox.  contcmp.  with  It.  but  geographi- 
cally separated  from  It  and  different  lithologically,  are  here  designated  ns  Ojo 
Alamo  as. 

tAnimns  interglacial  epoch. 

Pleistocene:  Southwestern  Colorado. 

W.  tv.  Atwood  and  K.  F.  Mather.  1012  (Jour.  Geol.,  vol.  20,  pp.  392-409),  applied 
this  name  to  Interval  preceding  the  Wisconsin  (tUinta)  glacial  stage  and  following 
the  Durango  (tHIghornl  glacial  stage.  The  name  Animas  being  preoccupied  In 
same  region,  this  Interval  was  later  (D.  S.  G.  8.  P.  P.  100,  1832)  described  by 
them  as  post-Durango  and  pre-Wisconsin  interglacial  stage. 

Animas  moraine. 

Pleistocene:  Southwestern  Colorado. 

W.  Cross  and  K.  Howe,  1900  (Geol.  Soc.  Am.  Boll.,  vol.  17.  pp.  2.r>6-272),  mention 
Animas  moraine  on  several  pages.  The  name  Is  preoccupied  in  same  region. 

t A ninths  River  lieds. 

Tertiary?  (Eocene?)  : Southwestern  Colorado. 

See  under  Animas  fm. 

Animikean. 

A term  applied  by  some  Canadinn  geologists  to  rocks  formerly  called 
“Animikie  group”  by  other  geologists.  (See  W.  G.  Miller  and  C.  W. 
Knight,  Ontario  Bur.  Mines  Kept.,  vol.  22,  pt.  2,  1914,  p.  125.) 

tAnimikie  group. 

Pre-Cambrian  (upper  and  middle  Iluronian)  : Canada,  northern  Michigan, 
Wisconsin,  and  Minnesota. 

T.  Starry  Hunt,  1873  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  1.  pp.  331-395).  Animikie 
group.— Dark-colored  argillites  and  sss.  underlying  the  great  Keweenaw  group  and 
overlying  Iluronian  crystalline  schists  along  Thunder  Bay  (of  N.  shore  of  Luke 
Superior.  In  Canada).  This  is  lower  dlv.  of  upper  copper-bearing  series  of  Logan. 
Animikie  Is  Indian  name  for  Thunder  Bay. 

K.  I).  Irving,  1883  (U.  S.  G.  S.  3d  Ann.  Kept.,  pp.  124,  135.  157-163).  gave  thickness 
of  Animikie  group  (slates  and  qtiltes)  of  the  Iluronian  as  16.000  ft. 

C.  R.  Van  HIsc.  1892  (U.  S.  G.  8.  Bull.  86),  stated  Animikie  series  (scupper 
iluronian  ; rests  uncon.  on  lower  Hurouian ; Is  uncon.  overlain  by  Keweennwun 
series;  and  ls  = I»enokee  series. 

C.  W.  Hayes.  Robt.  Bell.  W.  G.  Miller,  F.  D.  Adapts,  C.  R.  Van  HIse,  anti  A.  C.  Lane 
(composing  the  Special  Committee  of  American  and  Canadian  geologists  appointed 
to  determine  the  proper  nomenclature  for  Lake  Superior  region).  1905  (Jour.  Geol., 
vol.  13,  pp.  89-104).  Animikie  ( Upper  Iluronian)  rests  uncon.  on  Middle  Huronlau 
In  Lake  Superior  region  and  Is  uncon.  overlain  by  Keweennwan  series. 

Some  geologists  later  restricted  Huronian  to  pre-Animikie  rocks,  but  the 
U.  S.  Geol.  Survey  continued  to  follow  the  definition  adopted  by  the 
Special  Committee  in  1905,  which  included  in  It  Animikie  group  ( upper 
Huronian).  Much  has  been  written  about  the  Animikie  rooks  and  their 
correlation.  R.  C.  Allen,  1915  (Jour.  Geol.,  vol.  23,  table  opp.  p.  703) 
transferred  to  middle  Iluronian  the  Animikie  group,  the  Vulcan  fm.,  the 
Felcta  schist,  the  tHanbury  si.,  the  Tyler  si,  and  the  Quinnesec  schist 
In  1919  (Am.  Inst.  Min.  and  Met.  Engrs.  Bull.  153,  pp.  2579-2594)  he 
referred  Quinnesec  schist  and  upper  part  of  tHanbury  si.  to  upper 
Huronian,  but  included  Vulcan  fm.  and  lower  pnrt  of  tHanbury  in 
middle  Huronian,  and  stated  that  his  middle  Iluronian  “carries  the  dis- 
tinctive members  of  the  old  Animikie,  the  main  iron-bearing  series. 
Whether  the  name  Animikie  should  be  retained  for  the  portion  remain- 
ing as  the  Upper  Huronian,  or  shall  follow  its  most  distinctive  members 
Into  the  Middle  Iluroniau  may  be  left  for  later  decision." 
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A.  C.  Lawson,  1920  (Gaol.  Soc.  Am.  Bull.,  vol.  40.  p.  383).  The  Animlkie  rests, 
at  Thunder  Bay,  on  the  peneplain  evolved  In  Eparchean  interval,  and  therefore  is 
not  Huronian  In  any  sense.  Its  correlative  N.  of  Lake  Huron  Is  very  uncertain 
and  may  be  nonexistent. 

A.  Leith,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc..  p.  325).  There  are  a 
few  iron  fms.  within  the  Upper  Huronian.  Among  them  are  the  fins,  at  Iron 
River,  Crystal  Falls,  Florence,  the  W.  part  of  Marquette  dist.,  and  probably  in 
Guyana  dist.  The  great  producers,  however,  including  the  Iron  fms.  of  Mar- 
quette, Mesabl.  Gogebic,  and  Menominee  dists.,  are  now  considered  to  be  of 
Middle  Huronian  age.  Because  of  this  new  correlation  it  seems  necessury  to 
abandon  the  terra  Animikic,  because  It  includes  fms.  of  both  Upper  and  Middle 
Huronian  age,  separated  by  an  uncon.  which,  at  least  In  Marquette  dist.,  is  of 
great  magnitude. 

tAnimikie  series. 

Same  as  TAnimikie  group. 

Ankareh  shale. 

Triassic  (?):  Northeastern  Utah  (Park  City  region)  and  southwestern 
Wyoming. 

J.  M.  Boutwell.  1907  (Jour.  Geol.,  vol.  15.  pp.  439-458).  Ankareh  #h.  (also  Ankareh 
fm.). — Siliceous  detrital  deposits,  chiefly  red  shales,  which  frequently  become  sandy 
through  considerable  thicknesses.  Also  includes  a number  of  well-marked  beds 
of  rather  coarse  whitish  gray  ss.,  20  to  55  ft.  thick.  A few  fossiliferous  grayish 
blue  las.  a few  ft.  thick  are  also  Intercalated.  Thickness  of  fm.  1,500  -f  ft.  Tbo 
div.  line  btw.  Ankareh  and  underlying  Thaynes  fm.  is  made  on  lithologic  grounds, 
calc,  members  characterizing  the  Thaynes  and  siliceous  members  characterizing  the 
Ankareh.  The  basal  memb.  is  token  as  the  coarse  massive  ss.  that  lies  at  base  of 
the  red  sh.  as  a whole  and  immediately  overlies  a thin  Is.  Only  u part  of  this  fm. 
occurs  in  Park  City  dist.,  the  highest  part  being  marked  by  a prominent  mussive 
white  ss.  memb.  Named  for  Ankareh  Kidgc,  Turk  City  dist.,  on  which  it  attains 
its  fullest  and  most  characteristic  development  within  the  dist. 

The  same  year  (1907)  that  Boutwell  introduced  the  name  Ankareh  sh.  in 
Park  City  dist.,  Utah,  A.  C.  Veatch  Introduced  the  name  Nugget  ss.  for 
approx,  equiv.  deposits  in  SW.  Wyo. 

H.  S.  Gale  and  R.  W.  Richards,  1910  (U.  S.  G.  S.  Bull.  430),  restricted 
both  Nugget  ss.  and  Ankareh  sh.  (See  1910  entry  under  Nugget  ss.) 

J.  M.  Boutwell.  1912  (U.  S.  G.  S.  P.  P.  77,  p.  59),  redefined  his  Ankareh  sh., 
as  explained  in  1912  entry  under  Nugget  ss.,  and  called  the  upper  part 
Nugget  ss. 

The  name  Ankareh  Is  no  longer  used  in  SE.  Idaho.  (See  1916  and  1920 
entries  under  Nugget  ss.)  According  to  G.  R.  Mansfield  (U.  S.  G.  S.  P.  P. 
152,  1927)  the  Ankareh  sh.  of  Park  City  dist.,  Utah,  as  restricted  by 
Boutwell  in  1912  is=  lower  part  of  Nugget  ss.  restricted  of  Mansfield  plus 
underlying  Wood  sh.,  Deadman  Is.,  IHgham  grit,  and  Timothy  ss.  of 
SE.  Idaho. 

Annabelle  shale.  (In  Monongahela  formation.) 

Pennsylvanian : Northern  West  Virginia. 

R.  V.  Hennen  and  D.  B.  Roger.  1913  (W.  Va.  Geol,  Surv.  Rcpt.  Marion,  Monongalia, 
and  Taylor  Counties.  p.  250).  Annabelle  sh. — Greenish  gray  and  brown  sh., 
10  to  12  ft.  thick.  Underlies  Uniontown  ss.  and  overlies  Unloutown  coal.  At 
Annabelle,  Marion  Co.,  it  largely  replaces  Uniontown  ss. 

Annapolis  formation. 

Triassic:  New  Brunswick  and  Nova  Scotia. 

8.  Powers,  1915  (Geol.  Soc.  Am.  Bull.,  vol.  26.  p.  93). 

Annona  chalk. 

Upper  Cretaceous:  Northeastern  Texas,  Louisiana,  southeastern  Oklahoma, 
and  southwestern  Arkansas. 
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R.  T.  H1U,  1894  (Geol.  Soc.  Am.  Bull.,  Tol.  S,  p.  308).  Pure  white  chalk.  called 
TFAGe  Oil  If 8 chalk  In  Ark.  and  Amina  chalk  In  Tea.  Underlies  maria  called  Brotcnn - 
town  marl*  In  Ark.  and  Kickapoo  marl*  in  Tex.  Overlies  Taylor  marls. 

According  to  15)26  and  15)20  work  of  L.  W.  Stephenson  and  C.  H.  Dane 
(U.  S.  G.  S.  Press  Bull.  8823,  Sept.  10.  15)28;  A.  A.  P.  G.  Bull.,  vol  11,  p.  9, 
1927;  Ark.  Geol.  Surr.  Bull.  1,  p.  79,  15)29)  the  Annona  chalk  in  Ark. 
underlies  Marlbrook  marl  restricted  (mistaken  for  the  older  Brownstown 
marl  in  early  repts)  and  overlies  Ozan  fm.  (upper  and  uncon.  part  of 
Brownstown  marl  of  early  repts,  which  is=in  age  lower  part  of  typical 
Taylor  marl).  In  NE.  Tex.  the  Annona  rests  uncon.  on  Brownstown  marl 
restricted  (=lower  part  of  Brownstown  marl  of  earlier  usage)  and  uncon. 
underlies  marl  that  Is  believed  to  be  upper  part  of  Taylor  marl.  Accord- 
ing to  L.  W.  Stephenson,  1937  (U.  S.  G.  S.  P.  P.  186G,  p.  135),  Ozan  fm. 
is=lower  part  of  Annona  chalk  of  Red  Itiver  Co.,  NE.  Tex.,  which  lower 
part  of  Annona  is=lower  part  of  Ttoylor  marl. 

Named  for  outcrops  about  2 ml.  NW.  of  Annona,  Red  River  Co.,  Tex. 

Annville  limestone. 

B.  L.  Miller,  192.3  (Fh.  Geol.  Surv.,  4th  ser.,  Bull.  M7,  pp.  124,  133).  Trade  name 
for  belt  of  "Cambro-Ordovlclan"  (Upper  Camb. ) las.,  a few  hundred  ft.  wide  and 
about  25  ml.  Ions,  that  passes  through  or  very  near  Myerstown,  Lebanon,  Annville. 
and  Palmyra,  Lebanon  Co.,  I’a.  Quarried  In  vicinity  of  Annville. 

Anoka  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Minnesota  (Kandiyohi,  Meeker, 
and  Anoka  Counties). 

F.  Lcverett,  1932  (U.  S.  G.  8.  P.  P.  161,  pp.  84-85).  Included  in  Crow  River  morainic 
system.  Village  of  Auoka,  Anoka  Co.,  la  on  this  moraine. 

Anona  chalk. 

See  Annona  chalk. 

t Anorthosite  series. 

Pre-Cambrian : Canada. 

P.  D.  Adams,  1893  (Jour.  Geol.,  vol.  1,  pp.  332-335). 

C.  U.  Van  Hlse  and  C.  K.  Leith,  1009  (U.  8.  G.  S.  Bull.  360,  p.  .39).  As  the  area 
studied  In  Laurentlde  Mtna  widened,  a new  fm.  was  found,  a laminated  gabbro. 
It  was  recognized  as  being  largely  composed  of  Iabradorlte  or  anorthosite  and  so 
was  first  called  “Anorthosite"  or  “Labradorian,"  and  afterward  "Norlan.**  [For 
further  particulars  see  Index  of  Bull.  360.  J 

Antelope  moraine  (also  morainic  system). 

Pleistocene  (Wisconsin  stage)  : Southern  Minnesota,  South  Dakota,  and 
North  Dakota. 

Named  by  T.  C.  Chamberlin,  1883  (U.  S.  G.  S.  3d  Ann.  Rept..  pp.  388,  393), 
Antelope  milk  or  third  moraine.  He  believed  It  next  succeeded  the  Gary 
moraine.  Later  the  name  was  shortened  to  Antelope  moraine.  According 
to  work  of  F.  Leverett  (C.  S.  G.  S.  P.  P.  181,  1932)  this  moraine  is  not 
the  third  moraine.  Named  for  Antelope  Ridge  or  Antelope  Hills,  in  SW. 
part  of  Lac  qul  Parle  Co.,  Minn.  Is  of  late  Wisconsin  age,  according  to 
W.  C.  Aldeu. 

Antelope  rhyolite. 

Tertiary  (7) : Northwestern  Arizona  (Oatman  dist.,  Mohave  County). 

C.  Lausen,  1931  (Arlz.  Bur.  Mines  Bull.  131,  and  map). 

Antelope  Creek  bed.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas. 

N.  F.  Drake,  1893  (Tex  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  374.  385,  386). 
Antelope  Creek  bed. — Variable  ss.,  friable  to  hard,  pure  to  clayey,  with  a little  cgl. 
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and  some  clay.  Local  dcpoalt.  Mrmli.  of  8trawn  dlv.  Underlie*  Indian  ('reck 
bed  and  oycrllea  Comanche  Creek  bed. 

Named  for  Antelope  Creek,  San  Saba  Co. 

t Antelope  Hills  moraine. 

Name  originally  proposed  by  T.  C.  Chamberlin  (C.  S.  G.  S.  3d  Ann.  Rept% 
pp.  388,  35®,  1883)  for  the  Antelope  moraine  of  modern  literature. 

t Anterior  sandstones  and  shales. 

Descriptive  term  applied  in  early  repts  to  a lower  purt  of  Newark  group  in 
Conn. 

t Anterior  trap. 

Descriptive  term  applied  In  early  repts  to  a basalt  flow  in  lower  part  of 
Newark  group  in  Conn. 

tAnthracollthlc. 

A European  term  synonymous  with  Carboniferous  period  as  used  by  U.  S. 
Geol.  Survey  and  other  American  geologists,  1.  e.,  including  I’erm..  Penn., 
and  M ins.  series.  Introduced  by  William  Waagen  In  1891.  For  definition 
see  U.  S.  G.  S.  Ball.  TOO,  p.  78,  1925. 


Anticosti  group. 

Silurian  : Canuda  and  New  York. 

E.  Billings.  1857  (Canada  Geol.  8urv.  Rept.  Prog.  1853-1850.  pp.  247-345).  Anti- 
costi group,  divided  into  divisions  C,  D.  E,  and  F. 

W.  E.  lxMtan,  1803  (Canada  Geol.  8urv.  Kept.  1843-1803,  pp.  288-344).  Anticosti 
group  Includes  Oneida  cgl..  Medina  as.,  Clinton:  group,  and  Niagara  group. 

C.  Schuchcrt  and  W.  H.  Twenbofel,  1810  (Geol.  Soc.  Am.  Bull.,  vol.  21,  pp.  080.  704). 
“Anticosti  group"  of  Bllllnga  included  Oneida,  Medina,  Clinton,  and  Niagara  sb. 
and  Is.,  and  is  synonym  of  Niagara  period  of  Dana.  1803  and  1885.  "Billings'  term 
‘Antlcoatlan,’  although  a synonym  for  Nlagarun,  will  be  retained  for  local  applica- 
tion and  value." 

G.  H.  Chadwick,  1818  (Geol.  Soc.  Am.  Bull.,  vol.  29,  p.  3051.  Anticnstian  is  best 
available  series  name  tor  the  Eontarlc  as  here  deflned,  that  is,  including  approx. 
Medina,  lower  Clinton,  upper  Cllntun,  and  Rochester. 

The  U.  S.  Geol.  Survey  uses  Xiagara  group  to  include  Loekport  dol.  and 
Clinton  fm.  (In  which  Rochester  sli.  is  Included  us  a inomb. ),  and  treats 
the  Medina  as  a distinct  group. 

Antlcostian. 

See  under  Anticosti  group. 

Antietam  sandstone. 

Lower  Cambrian : West  Virginia,  Virginia,  Maryland,  and  southeastern 
Pennsylvania. 

A.  Keith,  1893  (as  reported  by  G.  II.  Williams  and  W.  B.  Clark.  In  Maryland,  its 
resources,  industries,  and  institutions,  chap.  3,  p.  08.  The  fm.  was  described,  but 
not  named,  by  Keith  in  Am.  Geol.  vol.  10,  p.  305,  1892).  Antietam  as. — Fine- 
grained wldte  as  , 250  ft.  thick,  with  sculithus  and  Lower  Comb,  fossils.  Underlies 
Camb.  Is.  and  overlie*  Harper's  Ferry  shales  [Harpers  sh.  of  present  usage]. 

In  SE.  Pa.  the  lithologic  character  of  fm.  changes  and  It  is  there  called 
Antietam  qtsite  in  some  areas  and  Antietam  schist  in  oilier  areas. 

Named  for  exposures  E.  of  Antietam  Creek,  in  Harpers  Ferry  quad. 

Antigua  formation. 

Tertiary : West  Indies. 

J.  W.  W.  Spencer,  1901  (London  Geol.  Soc.  Quart.  Jour.,  vol.  57,  pp.'497,  520)  and 
1902  (vol.  58,  p.  357).  (Assigned  to  Tert.) 

Later  writers  have  assigned  it  to  Cret.,  to  Oiig.,  and  to  Mlo. 
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Antioch  sandstone. 

Permian:  Central  southern  Oklahoma  (Garvin  County). 

D.  A.  Green,  1936  (A.  A.  P.  G.  Bull.,  vol.  20,  No.  11,  pp.  1465.  1466).  Sooth 
of  Washita  River  the  upper  part  of  Garber-Welllngton  section  again  contains 
thick  888.,  as  at  Antioch,  in  T.  3 N.,  R.  2 W.  These  Antioch  ses.  grade  north- 
ward into  the  sh.  of  Paoli  area,  thus  indicating  that  they  did  not  come  from 
same  direction  as  the  Garber  of  Cleveland  Co.  Btw.  the  Antioch  rss.  and  the* 
Pontotoc  on  E.  the  lower  section  Is  similar  to  that  E.  of  Paoli,  the  sbs.  being  very 
lenticular.  fOn  p.  1466  Green  states  that  on  S.  side  of  Washita  River,  in  area 
SW.  of  Maysville,  a good  sh.  section,  160  ft.  thick,  lies  btw.  base  of  Purcell  ss. 
lenses  of  Hennessey  sh.  and  Antioch  ss. ] 

Antler  formation. 

Mississippian : British  Columbia. 

W.  A.  Johnston  and  W.  L.  Uglow,  1926  (Canada  Geol.  Surv.  Mem.  149,  p.  22). 

t Antlers  sand. 

Lower  Cretaceous  (Comanche  series)  : Southeastern  Oklahoma  and  north- 
eastern Texas. 

R.  T.  Hill,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  p.  303).  Pack  sand,  at  base  of  mtns 
in  southern  Ind.  Ter.,  identical  in  character  with  that  of  Trinity  and  Paluxy 
sands  of  Brazos  section  in  Tex.,  except  that  the  las.  which  there  separate  them 
have  thinned  out  in  country  N.  of  the  Brazos.  Uncertain  whether  it  represents 
either  one  or  both  of  the  sands  of  Trinity  div.  of  Tex.,  so  provisional  name 
Antlers  sands  is  used. 

R.  T.  Hill,  1901  (U.  S.  G.  S.  21st  Ann.  Rept.,  pt.  7,  p.  114).  Antlers  sand  will 
be  applied  to  equivalents  of  ail  the  fms.  of  Trinity  group  (Paluxy,  Glen  Rose,  and 
TraviB  Peak)  as  they  coalesce  along  W.  border  region  N.  of  Parker  Co. 

This  name  was  many  years  ago  discarded  by  Okla.  Geol.  Surv.  and  U.  S. 
Geol.  Survey,  both  of  whom  employ  the  older  name  Trinity  sandy  for  the 
undiff.  equivalent  of  Trinity  group  of  Tex. 

Named  for  Antlers,  Pushmataha  Co.,  Okla. 

tAntoine  dolomite. 

Pre-Cambrian  (lower  Huroniun)  : Northwestern  Michigan  (Menominee 

district). 

C.  R.  Van  nise,  1899  (U.  S.  G.  S.  19th  Ann.  Rept.,  pt.  3,  pp.  16,  17.  and  U.  S. 
G.  8.  Mon.  36.  pp.  XXV,  XXVI).  Antoine  dot.  of  Menominee  dist.  overlies 
Sturgeon  qtzlte  and  underlies  Vulcan  iron  fin. 

C.  R.  Van  Hise  and  W.  S.  Bayley,  1900  (U.  S.  G.  S.  Menominee  folio.  No.  62), 
and  W.  S.  Bayley,  1904  (U.  8.  G.  S.  Mon.  46.  on  Menominee  dist.),  applied 
Randville  dol.  to  the  dol.  overlying  Sturgeon  qtzite  in  Menominee  dint.,  stating 
that  it  borders  N.  side  of  Lake  Antoine  for  a part  of  itB  length,  that  it  Is  uncon. 
overluln  by  Vulcan  fm.,  the  lower  metnb.  of  which  consists  of  slates,  cgls.,  qtzites, 
and  Jaspllitew,  and  that  Neguunee  fm.  is  represented  in  Menominee  dist.  only  by 
pebbles  in  the  qtzite  at  base  of  Vulcan  fm. 

C.  R.  Van  Hise  and  C.  K.  Leith,  1911  (U.  S.  G.  S.  Mon.  52,  p.  338  and  chart  opp.  p. 
598),  applied  Randville  del.  to  the  dol.  overlying  Sturgeon  qtzite  In  Menominee 
dist-,  stating  that  a belt  of  the  dol.  borders  N.  side  of  Lake  Antoine  for  a portion 
of  its  length,  and  that  it  is  overlain  by  middle  Huronian  qtzite  (correlated  with 
Ajibik  qtzite.  Sianm  si.,  and  Negaun»*e  fm.)  which  “in  most  of  dist.  is  not 
separated  from  upper  part  of  Randville  dol.” 

Antonio  slate. 

Pre-Cambrian : Central  northern  New  Mexico  (Manzano  Mountains). 

C.  [R.  1 Keyes,  1915  (Iowa  Acad.  Scl.  Proc.,  vol.  22,  pp.  257-259;  Conspectus  of  geol. 
fms.  of  N.  Mex.,  pp.  4,  5).  Antonio  slates. — Somewhat  metamorphosed  argil I. 
beds,  2.000  ft.  thick,  which  lie  beneath  Tijeras  qtzite  and  are  well  displayed  at 
N.  end  of  Manzano  Mtns.  Underlain  by  other  but  as  yet  undet.  sediments. 

I Derivation  of  name  not  given.] 
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Antonito  limestone. 

Pennsylvanian  (?):  Central  northern  New  Mexico  (Sandia  Mountains). 

C.  [R.  1 Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22.  pp.  257-259;  Conspectus  of 
geol.  fms.  of  N.  Mex.,  pp.  3,  5).  Antonito  lea. — Lowermost  of  heavy  gray  lss. 
exposed  in  fine  sect  lone  at  8.  extremity  of  Sandia  Range.  Thickness  200  ft. 
Basal  part  of  Maderun  series  and  overlies  Mosca  Is.  [Derivation  of  name  not 
given.] 

Antrim  shale. 

Upper  Devonian;  Michigan  (Lower  Peninsula). 

A.  C.  Lane,  1901  (Mich.  Miner,  vol.  3,  No.  1,  p.  9).  Wo  are  considering  replacing 
St.  Clair  (preoccupied)  by  Antrim,  the  name  of  the  county  in  which  the  shales 
are  exposed. 

A.  C.  Lane.  1902  (Mich.  Geol.  Surv.  vol.  8,  pt.  2,  map  at  end).  Antrim. — Mainly 
black  sh„  often  bituminous.  Underlies  Berea  grit  and  overlies  Traverse  [fin.l. 

R.  B.  New  combe,  1933  (Mich.  Dept.  Cons.,  Geol.  8urv.  Dlv.  Pub.  38.  geol.  ser.  32, 
pp.  47.  48),  stated  that  Antrim  eh.  contains  Miss,  fossils  in  upper  part. 

Anvil  ferruginous  chert  member  (of  Ironwood  formation). 

Pre-Cambrian  (upper  Huronian) : Northwestern  Michigan  (Gogebic  district) 
and  northwestern  Wisconsin. 

W.  O.  Hotchkiss,  1919  (Eng.  and  Min.  Jour.  vol.  108,  pp.  501,  505).  Anvil  fer- 
ruginous chert  incmb. — Dominantly  wnvy-bedded  granular  or  fine-grained  ferrugi- 
nous cherts.  0 to  375  ft.  thick.  Top  memb.  of  Ironwood  fm.  Eroded  away  in 
places.  Overlies  Pence  ferruginous  si.  memb.  Named  for  Auvll  mine,  E.  of 
Bessemer,  Mich. 

Anvil  Rock  sandstone  member  (of  McLennsboro  formation). 

Pennsylvanian:  Western  Kentucky  and  southeastern  Illinois. 

D.  D.  Owen,  1856  (Ky.  Geol.  Surv.  vol.  1,  p.  45,  and  pi.  showing  section  of  Lower 
Coal  Measures).  Anvil  Rock  as. — Massive  as.,  81  ft.  thick,  separating  Lower 
Coal  Meusures  from  Upper  Coal  Measures;  universally  known  In  SW.  Ky.  as 
“Anvil  Rock.”  because  of  resemblance  to  an  anvil  of  two  conspicuous  masses  of 
the  as.  situated  on  its  northern  escarpment  on  Hines  Creek,  Union  Co. 

G.  H.  Cady,  1926  (111.  Acad.  Sci,  Trans.,  vol.  19,  pp.  250  272).  Anvil  Rock  ss. 
outcrops  In  Saline  Co.,  SE.  111.,  where  it  is  60±ft.  thick  and  lies  5 to  20  ft. 
above  base  of  McLennsboro  fm.  Relations  to  Bankston  Fork  is.  undot. 

Anzar  phase  (of  Santa  Lucia  series). 

Paleozoic  (provisionally)  : Southern  California  (San  Benito  County). 

P.  F.  Kerr  and  H.  G.  Schenck,  1925  (Geol.  Soc.  Am.  Bull.,  vol.  36,  pp.  470,  471, 
and  map).  A metaniorphic  phase  probably  produced  by  serpentinlzation  of  basic 
phase  of  the  igneous  intrusion.  There  is  a small  area  of  red  chert  and  grunite 
associated  with  scblRt  and  gneiss  W.  of  San  Andreas  fault  in  vicinity  of  Anzar 
Lake.  The  chert  appears  to  be  Franciscan  and  the  serpent fnized  schist  and 
gneiss  an  alteration  of  the  granite;  all  are  now  confused  in  their  relations  becuuse 
of  faulting.  In  the  accompanying  strat.  column  they  are  included  as  Amur 
phase  of  Santa  Lucia  series.  Further  study  might  show  that  the  rocks  of  this 
limited  region  are  either  (1)  entirely  Franciscan,  (2)  a slight  variation  of  the 
Santa  Lucia,  or  (3)  a separate  series. 

Apache  group. 

Pre-Cambrian:  Central  Arizona. 

F.  L.  Ransome,  1903  (U.  8.  G.  S.  P.  P.  13).  Apache  group. — Chiefly  qtzltes,  with 
subordinate  shales  and  cgls.  Thickness  800  to  1,000  ft.  Underlies  Globe  Is. 
and  uncon.  overlies  Pinal  schist.  Divided  into  (descending)  ; Dripping  Spring 
qtzite.  400  ft. ; Barnes  cgl.,  10  to  15  ft. ; Pioneer  sh.,  200  ft. ; and  Scanlan  cgl. 
1 to  6 ft. 

F.  L.  Ransome.  1911  (Min.  and  Sci.  Prera,  June  3,  1911).  Recent  work  in  Kay 
quad.,  which  adjoins  Globe  quad,  on  S.,  has  revealed  that  Dripping  Spring  qtzite 
as  mapped  in  Globe  quad.  Included  two  qtzites,  each  400  ft.  thick,  separated  by 
250  ft.  of  cherty  Is.  The  name  Dripping  Spring  is  restricted  to  the  lower  qtzite. 

F.  L.  Ransome,  1915  (Wash.  Acad.  Sci.  Jour.,  vol.  5,  pp.  380-385).  The  Is.  over- 
lying  Dripping  Spring  qtzite  restricted  is  here  named  Mescal  Is.  and  the  over- 
lying  qtzite,  which  comprises  top  fm.  of  Apache  group,  is  here  named  Troy  qtzite. 
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In  1932  N.  H.  Darton  (Wash.  Acad.  Sci.  Jour.,  vol.  22,  No.  11,  p.  319), 
removed  Troy  qtzite  (which  contains  Upper  and  Middle  Camb.  fossils) 
from  the  nonfossiliferous  underlying  fms.  of  Apache  group,  which  he 
assigned  to  Algonkian  system  (now  discarded)  because  of  their  strong 
lithologic  resemblance  to  Chuar  and  Unkar  groups  of  Grand  Canyon. 
The  fms.  now  included  in  Apache  group  consist  of  (descending)  Mescal 
Is.,  Dripping  Spring  qtzite,  Barnes  egl.,  Pioneer  sh.,  and  Scanlau  cgl. 

Named  for  exposures  on  W.  face  of  Apache  Mtns. 

tApache  sandstone. 

Upper  Cambrian : Grand  Canyon. 

D.  Hager,  1924  (Min.  and  Oil  Bull.,  vol.  10,  p.  137).  Apache  88.,  a new  name 
given  me  by  Darton  for  beds  below  the  Kedwall.  (Mr.  Darton  says  (personal 
communication)  that  he  referred  to  Tapeat.s  bs.,  but  that  In  conversation  he 
may  have  called  it  ApAcbe  bs.] 

Apache  limestone. 

Permian:  Western  Texas  (Apache  Mountains). 

K.  H.  Crandall.  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  929,  939-940).  In  Apache 
Mtns,  in  SE.  Culberson  Co.,  there  Is  exposed  a Is.  series  about  1,000  ft.  thick, 
which  resembles  Cupitan  Is.  to  marked  degree.  The  local  name  Apache  Is.  has 
been  applied  to  it.  It  consists  of  massive  gray  and  white  lss.,  exhibiting  prac- 
tically same  lithological  characteristics  and  fauna  as  the  Capitan  and  an  over- 
lying,  well-bedded  pisolltic  series  resembling  Carlsbad  Is.  No  fossils  found  by 
writer,  but  Glrty  repts  a few  forms  of  Guadalupian  age.  It  is  almost  certainly  = 
Capitan  and  Carlsbad  Iss.  Tbe  Apacbc  Is.  seems  to  be  a barrier  reef  with 
accompanying  lagoonal  deposits. 

Apache  sandstone. 

Upper  Cretaceous:  Eastern  Colorado  (Wnlsenhurg  district). 

C.  S.  Lavington,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  4,  p.  399).  In  Wulsenburg 
dist.  the  basal  zone  of  Pierre  sh.  contains  a 20-ft.  ss.  memb.  which  II.  W.  C. 
Prommcl  in  an  unpublished  rept  has  called  Apache  as. 

t Apalachicola  group. 

Miocene  (middle  and  lower)  : Southern  Georgia  and  northern  Florida. 

G.  C.  Matson  and  F.  G.  Clapp,  1909  (Fla.  Geol.  Surv.  2d  Ann.  Kept.,  table  opp.  p. 
60.  pp.  07-69).  Apalachicola  group  was  formerly  designated  Chipolan  stage  and 
Chipola  group,  but  these  names  are  abandoned  because  Chipola  has  been  used 
to  designate  a marl  belonging  to  tbe  group.  The  group  includes  a number 
of  beds  differing  widely  in  lithological  character,  though  they  are  recognized  by 
their  fossils  as  Integral  parts  of  a single  group.  While  las.  and  marls  predominate, 
the  group  also  includes  beds  of  nearly  pure  sand  and  clay.  The  entire  period 
of  deposition  appears  to  have  been  characterized  by  accumulation  of  more  or  less 
terrigenous  materials,  and  hence  the  lss.  are  usually  rendered  somewhat  impure* 
by  an  admixture  of  clay  and  sand.  At  certain  times  the  conditions  appear  to 
have  been  especially  favorable  for  development  of  organic  life  and  some  hori- 
zons, such  as  Chipola  marl  memb.  of  Alum  Bluff  fm.  and  the  “silex  bed”  of 
Tampa  fm.,  contain  very  large  faunas.  Tbe  Apalachicola  group  is  separated 
Into  four  fms. — Chattahoochee.  Hawthorne.  Tampa,  and  Alum  Bluff.  There  la, 
however,  some  reason  for  believing  that  the  first  three  are.  in  part  at  least, 
synchronous,  though  exact  equivalence  Is  difficult  to  determine  where  outcrops 
are  widely  scattered  and  faunal  variations  are  slight.  The  Alum  Bluff  is  clearly 
younger  than  Chattahoochee  fm..  upon  which  it  rests.  Assigned  to  Olig. 

Includes  Alum  Bluff  group  and  Tampa  Is. 

Named  for  exposures  along  Apalachicola  River  in  western  Fla. 

Apishapa  shale.  (Of  Colorado  group.) 

Upper  Cretaceous:  Eastern  Colorado. 

G.  K.  Gilbert.  1896  (U.  S.  G.  S.  17th  Ann.  Rept.,  pt.  2,  p.  567).  Apishapa  fm. — 
Chiefly  argill.  laminated  sh.,  dark  gray,  weathering  yellowish.  Thickness  500  ft. 
Upper  fm.  of  Niobrara  group  in  Arkansas  Valley  of  eastern  Colo.  Overlies 
Timpas  fm.  and  underlies  Pierre  group.  Named  for  Apishapa  River. 
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The  Niobrara  and  Benton  are  not  now  treated  as  groups  by  U.  S.  Geol. 
Survey,  the  broader  term  Colorado  group , which  includes  them  both, 
being  considered  the  more  useful  group  name.  Where  the  Niobrara 
deposits  and  Benton  deposits  are  not  subdivided,  they  are  called  Nio- 
brara Is.  and  Benton  sh.,  respectively. 

Apison  shale. 

Lower  Cambrian:  Eastern  Tennessee,  western  North  Carolina,  and  north- 
western Georgia. 

C.  W.  Hayes,  1894  (U.  8.  G.  8.  Ringgold  folio,  No.  2 ; Kingston  folio,  No.  4 ; and 
Chattanooga  folio.  No.  0).  Apison  sh. — Brightly  colored,  slightly  sandy  or  clayey 
shale's,  banded  in  red,  purple,  green,  and  yellow  colors.  A bed  of  gray  siliceous  Is. 
[tBeaver  Is.]  sometimes  occurs  btw.  this  and  overlying  Rome  fm.  Thickness  of 
fm.  more  than  1,000  ft.  Oldest  fm.  in  region. 

Named  for  exposures  at  Apison,  James  Co.,  Tenn. 

According  to  C.  E.  Rosser  (personal  communication  May  1936)  the  Apison 
sh.  is  part  of  Rome  fm.,  and  so-called  Beaver  Is.  of  Knoxville  folio  is  a 
Is.  lentil  in  Rome  fm. 

Appalachian  group. 

Appalachian  series. 
tAppalachian  system. 

Paleozoic:  Pennsylvania  (Appalachian  region). 

H.  D.  Rogers,  1836  (Pa.  Geol.  8urv.  1st  Ann.  Kept.,  pp.  12-22),  divided  the  Paleozoic 
rocks  of  Appalachian  region  into  Carboniferous  system  and  Appalachian  system. 
In  1840  rept  Rogers  called  the  rocks  Appalachian  system  and  Appalachian  series. 

H.  8.  Williams,  1891  (U.  8.  G.  8.  Bull.  80.  p.  60).  Like  objection  exists  to  term 
“New  York  system”  (as  a name  for  Paleozoic  In  America].  While  the  base  Is 
well  marked,  the  rocks  of  Pa.  to  top  of  Coal  Measures  should  be  added  to  them 
to  complete  the  system.  Adding  the  Carbf.  system,  as  expressed  in  Pa.,  Ohio,  and 
Va.t  a natural  group  of  the  first  order  is  produced,  which  nearly  corresinmds  to 
what  we  call  Paleozoic  era.  Were  we  to  adopt  for  this  grand  terrane  the  name 
Appalachian  group,  we  should  have  a properly  constituted  name  for  an  actual 
existing  geologic  group,  free  from  theory,  and  its  use  would  probably  assist 
in  the  progress  of  science. 

Appalachian  revolution. 

A period  of  mountain  building  and  erosion  in  Appalachian  region  that 
is  believed  to  have  begun  in  late  Penn,  time  and  ended  at  beginning 
of  Triassic  time.  (See  C.  Schuchert,  Textbook  of  Geol.,  pt.  2,  pp.  101, 
427.  1924.)  The  1933  edition  of  this  Textbook,  by  C.  Schuchert  and 
C.  O.  Dunbar,  assigns  (p.  65)  this  revolution  wholly  to  Perm.  time, 
t Appanoose  beds. 

Pennsylvanian:  Central  southern  Iowa. 

II.  F.  Bain,  1896  (Iowa  Geol.  Surv.  vol.  5,  pp.  378-394).  Appanoose  beds. — Shales, 
las.,  coals,  and  clays  forming  lower  part  of  Dos  Moines  stage  in  Appanoose  Co. 
Overlain  by  Chariton  cgl.  (top  div.  of  Des  Moines  stage).  Ineludes  Mystic  coal. 

H.  F.  Bain,  1897  (Iowa  Geol.  Surv.  vol.  7,  pp.  426-409),  divided  Des  Moines  “stage” 
of  Guthrie  Co.,  Iowa,  into  (descending)  : (1)  Sandy  sh.,  40-100  ft.  ( prob- 
ably = Pleasanton  sh.  of  Mo.  and  Kans.)  ; (2)  sh.,  sss.,  and  lss.  with  3 coals 
(probably  = Appanoose  fm.  of  Iowa  and  Henrietta  fm.  of  Mo.)  ; (3)  sss.,  sandy 
sh.,  coals,  etc.  corresponding  to  Cherokee  sh.  of  Kans. 

H.  F.  Bain,  1905  (Iowa  Geol.  Surv.  vol.  15,  pp.  102-122).  Appanoose  beds,  near 
middle  of  Des  Moines  fm.,  include  Mystic  or  Centreville  coal,  also  lss.  known  as 
“Bottom  rock,”  “Cap  rock,”  “Thirteen-foot  Is.,”  and  “Fifty-foot  Is.” 

J.  H.  Lees,  1909  (Iowa  Geol.  Surv.  vol.  19,  pp.  598-604).  Appanoose  fm.  — Henrietta 
fm.  of  Mo.  Consists  of  (descending)  : Lonsdale  coal,  1 to  2*A  ft. ; sh.  with  Is. 
and  s s.  seams,  25  to  100  ft.;  coal  and  fine  clay,  4 to  16  ft.;  Chariton  cgl.,  15 
to  25  ft. ; shales  and  lss.,  50  to  100  ft ; Mystic  coal,  6 to  36  inches ; fine  clay, 
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1 to  8 ft.;  Is.,  15  to  35  ft.  Underlies  Pleasanton  shales  and  overlies  Cherokee 
beds. 

Named  for  development  in  Appanoose  Co. 

Appekunny  argillite. 

Pre-Cambrian  (Belt  series)  ; Northwestern  Montana  (Glacier  National 
Park)  and  southeastern  British  Columbia. 

B.  Willis,  15)02  (Geol.  Soc.  Am.  Bull.,  vol.  13,  pp.  310,  322).  Appekunny  argillite. — 
Prevailingly  gray,  black,  and  greenish ; thin-bedded ; ripple  marked ; Interbeddod 
with  white  qtzite ; carries  flattened  concretions  resembling  fossils.  Thickness 
2,000^h  ft.  Overlies  Altyn  Is.  Underlies  Grinneii  argillite.  It  is  possible  more 
detailed  strat.  study  may  develop  fact  that  Grinneii  and  Appekunny  argillites  are 
really  phases  of  one  great  fm.,  and  that  line  of  distinction  btw.  them  is  one 
diagonal  to  the  stratification.  Excellent  exposure  occurs  on  NE.  spur  of 
Appekunny  Mtn.  Mont.,  but  also  well  exposed  in  cliffs  throughout  Lewis  and 
Livingston  Ranges. 

Appistoki  member  (of  Appekunny  argillite). 

Pre-Cambrian  (Belt  series) : Northwestern  Montana  (Glacier  National 
Park)  and  southern  Alberta. 

C.  L.  and  M.  A.  Fenton,  15)31  (Jour.  Geol.,  vol.  35),  No.  7,  pp.  670-679).  Appistnki 
memb. — Middle  memb.  of  Appekunny  fm.  Consists  of  2,000  to  2,200  ft.  of 
thin-bedded  to  thick-bedded  metargillite,  with  minor  beds  of  siliceous  argillite 
and  qtzite.  On  Rising  Wolf  and  Appistoki  Mtns,  in  8.  part  of  Lewis  Range. 
Mont.,  this  memb.  consists  of  a lower  series  of  brownish  to  black  meturglllltca 
and  upper  greenish  series  which  forms  heavy  ledges  and  falls.  Northward  to 
Blackiston  Brook,  Alberta,  the  memb.  becomes  more  highly  siliceous,  with  beds 
of  qtzite ; the  color  becomes  green  in  lower  portions.  Underlies  Rising  Wolf 
memb.  and  overlies  Singleshot  memb. 

Appleton  stage. 

Pennsylvanian : Western  Arkansas  coal  field  and  central  eastern  Oklahoma. 

A.  Winslow,  185)6  (N.  V.  Acad.  Scl.  Trans.,  vol.  15,  pp.  51-52).  Appleton  stage. — 
Sss.  and  shales  underlying  Boonevllle  stage  and  overlying  Danville  stage.  Con- 
sists of  (descending i : ShaleR,  few  ft.  to  40  ft.;  Cross  Plains  ss.,  50  to  200  ft.; 
Russellville  shales,  500  to  600  ft.  ; and  Washburn  sss.,  500  to  600  ft. 

Represents  middle  part  of  Atoka  fm. 

Probably  named  for  Appleton,  Pope  Co.,  Ark. 

t Appomattox  formation. 

Pleistocene  and  Pliocene  (?)  : Atlantic  Coastal  Plain,  Virginia  to  Alabama. 

W J McGee,  1888  (Am.  Jour.  Sci.,  3rd,  vol.  35,  pp.  125,  328-330).  Appomattox 
fm. — A series  of  predominantly  orange-colored  clays  and  sands  of  later  Tert.  age, 
regularly  but  obscurely  stratified,  sometimes  interbedded  with  gravel  or  inter- 
spersed with  pebbles.  Thickness  0 to  100  ft.  Typically  exposed  on  and  near 
Appomattox  River  from  its  mouth  to  some  mi.  W.  of  Petersburg.  Rests  on 
Potomac  ss.,  from  which  it  Is  readily  distinguished  by  its  greater  homogeneity, 
the  more  complete  Intermingling  of  its  aren.  and  nrgill.  materials,  Its  more 
regular  stratification,  and  Its  more  uniform  and  predominating  orange  color. 
It  is  ns  readily  distinguished  from  overlying  Columbia  deposits  by  its  vertical 
homogeneity,  Its  comparatively  regular  stratification,  distinctive  color,  and  greater 
range  in  altitude,  extending  as  it  does  from  tide  level  to  highest  eminences  of 
Piedmont  escarpment  btw.  the  Rappahannock  and  the  Roanoke.  Continues  to 
thicken  and  expand  S.  of  Appomattox  River,  until  it  forms  the  surface  everywhere 
In  vicinity  of  fall  line  snve  where  It  is  cut  away  by  erosion  or  coueealed  beneath 
Columbia  deposits.  Is  typically  exposed  on  the  Roanoke  opposite  Weldon,  N.  C. 
Forms  predominant  surface  fu>.  over  a zone  40  or  50  ml.  wide  An  the  Roanoke, 
but  attenuates  and  narrows  northward,  finally  disappearing  on  Potomac  Creek 
4 or  5 ml.  N.  of  Fredericksburg;  and  although  It  appears  to  thicken  seaward  it 
soon  disappears  beneath  tide  level  and  newer  deposits.  No  fossils.  Overlies 
Mio.  and  underlies  Columbia  fm.  Fresh  aspect  and  comparatively  slight  erosion 
indicate  its  age  is  much  nearer  Columbia  fm.  than  Mio.  It  is  probable  it  will 
be  found  to  roach  considerable  volume  In  S.  C.,  Ga.,  and  Ala.,  and  although 
precise  relations  have  not  been  ascertained,  it  is  Indicated  not  only  by  physical 
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considerations  but  by  Fontaine’s  recent  studies  In  Va.  and  Ala.  that  at  least 
part  of  Orange  Hand  of  Hilgard  and  other  southern  geologists  Is  — > Appomattox 
fm.  of  N.  rather  than  Columbia,  which  is  not  known  to  extend  much  farther  8. 
than  N.  C. 

Includes  equivalents  of  t Lafayette  fm.  (Plio.  ?)  and  of  Columbia  group 
( Pleist- ) . 

Apsey  formation. 

Lower  Ordovician : Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Unlv.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
iptry  fm. — Shales  carrying  2 species  of  Princrtonia,  underlain  by  brown  shales 
carrying  Shumardia.  Overlain  by  Mahlment  fm.  and  underlain  by  Brown  Mead 
fm.  Included  in  Clarenville  series.  [Derivation  of  name  not  stated.] 

Apulia  shale. 

Apulia  limestone. 

Devonian:  Central  New  York  (Onondaga  County). 

T.  A.  Conrad,  1841  <N.  Y.  Geol.  Surv.  5th  Ann.  Kept.,  p.  31).  Sherburne  group  under- 
lies Tully  Is.  and  overlies  shales  near  Apulia  [Onondaga  Co.],  which  rest  on 
black  si. 

W.  W.  Mather,  1843  (Geol.  N.  Y.,  vol.  1).  Erie  div.  includes  Ludlowville  sh.t  Encri- 
nal  Is.,  Moscow  sh.,  Apulia  and  Sherburne  shales,  and  Cazenovia  group.  [Apulia 

gb.  not  described.) 

G.  A.  Cooper  and  J.  8.  Williams.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  40,  pp.  790-808). 
Apulia  memb.  of  Tulip  fm. — Apulia  was  proposed  by  Conrad  In  1841  for  a part  of 
Hamilton  group,  but  was  early  discarded  and  nearly  forgotten.  Because  of  scarcity 
of  local  names  In  Tully  Twp  the  name  is  here  revived,  with  n new  meaning.  Type 
section  is  in  the  ravine  adjacent  to  June’s  quarry,  1*4  mi.  SW.  of  Apulia  Station, 
Tully  Twp.  It  Is  hnrd,  heavy-bedded,  aren.  Is.  containing  Hppothpridina  in  great 
numbers  and  at  several  levels.  Thickness  at  type  section,  17  ft.  3 In.;  at  Moravia. 
12 ;£  ft. ; at  Ovid.  4±  ft.;  at  Bellona,  2*4  ft.  Underlies  West  Brook  memb.  of  Tully 
and  overlies  Tinkers  Falls  memb.  of  Tully. 

Aquashicola  formation. 

Silurian:  Northeastern  Pennsylvania  (Carbon  and  Northampton  Counties). 

B.  L.  Miller.  1911  (Pa.  Topog.  and  Geol.  Surv.  Kept.  No.  4,  p.  51).  Aqua8hicola  fm. — 
Shales,  chiefly  red  but  in  part  olive  colored,  wilh  occasional  layers  of  sss.,  which 
are  numerous  in  lower  part  but  rare  in  upper  port.  Thickness  1,275  ft.  in  Lehigh 
Gap  dist.  Called  Clinton ■ shales  in  repts  2d  Pa.  Geol.  Surv.,  but  are  more  recent 
than  Clinton,  because  they  overlie  Sliawungunk  fm.,  which  carries  Salina  fossils 
at  Otlsville,  N.  Y.  Believed  to  be  same  as  High  Falls  fm.  Named  for  occurrence  iu 
valley  of  Aquashicolu  ('reek. 

Aquia  formation.  (Of  Pamunkey  group.) 

Eocene  (lower)  : Eastern  Virginia,  Maryland,  and  Delaware. 

W.  B.  Clark  and  G.  C.  Martin,  1901  (Mil.  Geol.  Surv.  Eocene  vol.,  p.  58).  Aquia 

fm.  — More  highly  aren.  and  much  more  calc,  than  overlying  Nanjetnoy  fm.  Con- 
sists chiefly  of  greensands  and  greensand  marls,  frequently  argill.  Thickness  100 
ft.  Characterized  by  well-marked  fauna  representing  a clearly  defined  paleonto- 
logical stage.  Is  divided  Into  Paspotansa  memb.  or  substage  above  and  Plscataway 
memb.  or  substage  below,  which  are  faunally  separable  over  considerable  parts 
of  Md.  and  Va.  Rests  uncon.  on  Cret.  Tills  is  an  expanded  definition  of  Aquia 
Creek  stage  or  fauna,  which  did  not  include  basal  60  ft.  of  unfossiliferous  green- 
sand. Is  bottom  fm.  of  Pamunkey  group. 

Type  loo.,  Aquia  Creek,  Stafford  Co.,  Va. 
tAqula  Creek  Meries. 

Lower  Cretaceous:  Northeastern  Virginia. 

L.  F.  Ward.  1895  (U.  8.  O.  8.  15th  Ann.  Kept.,  p.  326).  Aquia  Creek  scries.— Most 
typically  developed  within  vicinity  of  Aquia  Creek  [Stafford  Co.,  Va.],  and  I 
therefore  decided  to  give  that  name  to  the  memb.  designated  as  “Brooke”  by  Prof. 
Fontaine.  The  materials  were  obviously  derived  to  a greut  extent  from  the  Kappa- 

1516273 — 38 5 
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hannock  scries.  There  is  great  difference  In  the  fossil  plants  of  Aqnia  Creek  and 
Rappahunnock  series.  The  materials  of  Aquia  Creek  series,  as  well  as  their  mot]«* 
of  deposition,  are  different  from  those  of  any  of  underlying  members  of  Potomac 
fm.,  although  they  consist  largely  of  redeposited  sands,  clays,  and  gravels  of  the* 
earlier  series.  Uneon.  underlies  Iron  Ore  series  of  Potomac  fm.  and  uncon.  overlies 
Mount  Vernon  series  of  Potomac  fm. 

Ward  later  replaced  Aquia  Creek  series  with  Brooke  fm .,  but  the  use  o t 
both  of  those  names  was  discontinued  years  ago.  According  to  lat^r 
st  udies  by  W.  B.  Clark  and  B.  L.  Miller  (Va.  Geol.  Surv.  Bull.  4,  1B112  ) 
tbe  Aquia  Creek  series  or  Brooke  fm.  of  Ward  is  included  iu  Patapsoo 
and  Patuxent  fms.  of  present  nomenclature. 

fAquia  ('reck  stage. 

Eocene:  Eastern  Virginia  and  Maryland. 

W.  B.  Clark,  1895  (Johns  Hopkins  TJniv.  Circ.,  vol.  15.  No.  121,  p.  3).  The  upper 
beds  of  Ko.  of  middle  Atlantic  slope  muy  be  designated  Woodstock  stage,  unci 
lower  beds  may  be  designated  Aquia  Creek  stage.  Fossils  of  Woodstock  stage  are 
closely  related  to  “Claiborne'’  types,  and  those  of  Aquia  Creek  stage  are  decidedly 
“Lignltlc.” 

W.  B.  Clark,  1890  (U.  S.  G.  S.  Bull.  141,  pp.  54  . 57;  Am.  Jour.  8ci.,  4th,  vol.  1.  pp. 
369-370).  Aquia  Creek  stage  or  fauna. — Greensands,  77  ft.  thick,  containing; 
fauna  resembling  middle  Lignitic.  Named  for  Aquia  Creek,  Va.  Separated  from 
overlying  Woodstock  stage  or  fauna  by  117  ft.  of  greensands  and  urglll.  sands, 
and  from  underlying  Ram-ocas  fm.  (Cret.)  by  60  ft.  of  greensand,  at  times  argill.. 
with  basal  pebble  bed.  (This  60  ft.  of  greensand  was  included  in  Aquia  fm.  as 
defined  by  W.  B.  Clark  and  G.  C.  Martin  in  1901.]  All  included  in  Pamunkey  fm. 

The  foregoing  definitions  apply  to  upper  part  only  of  Aquia  fin.  of  present 
nomenclature. 

Aquia  Creek  freestone. 

Trade  term  for  ss.  quarried  from  Potomac  group  in  vicinity  of  Aquia  Creek, 
Stafford  Co.,  Va.  See  under  t Rappahannock  series. 

tAquidneck  series. 

(‘Aquidneck  shales. 

Carboniferous:  Southeastern  Rhode  Island  and  southeastern  Massachusetts 
(Nnrragnnsctt  Bay  region). 

A.  F.  Foerste,  1899  (U.  S.  G.  S.  Mon.  33.  pp.  348-364  and  map.  pi.  3l).  Aquidneck 
series  (mapped  as  Aquidneck  */ia/r*i. — Chiefly  dark-blue  fissile  shales,  with  iso- 
lated thin  beds  of  ss.  and  cgl.,  3,000+ ft.  thick,  overlain,  in  part  of  area,  by  150 
to  -50  ft.  of  greenish  sh.  On  K.  side  of  Snkonnet  River,  and  across  Portsmouth 
and  Middletown  (on  W.  side  of  Sakonnet  River),  tbe  upper  greenish  sh.  is  repre- 
sented by  Sakonnet  ss.,  mapped  as  separate  fm.  Tin*  Aquidneck  series  grades  into 
underlying  Kingstown  series  through  a series  of  “transition  rocks''  (mapped  sep- 
arately), and  is  overlain  by  Purgatory  cgl.  It  forms  almost  whole  of  Aquidneck 
Island  (near  Newport.  R.  I.). 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  map),  mapped  Aquidneck  shales 
of  Foerste  as  Rhode  Island  fin. 

Aquilonian. 

Lower  Cretaceous:  California. 

F.  M.  Anderson,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  6.  p.  1258).  Aquilonian. 
Upper  Jurassic  l of  European  classification],  included  in  Knoxville  series. 

The  U.  S.  Geol.  Survey  classifies  Knoxville  as  Lower  Cret. 

Aquinnah  conglomerate. 

Pleistocene:  Southeastern  Massachusetts  (Marthas  Vineyard). 

J.  B#  Woodworth  and  E.  Wlgglesworth.  10R4  (Harvard  Coll.  Mus.  Comp.  Zool.  Mein., 
vol.  52.  p.  160).  Aquinnah  egl. — Scraicoiisolidnted  quartxose  cgl.  with  numerous 
cetacean  bones.  Thickness  0 to  llA  ft.  In  previous  repts  called  “osseous  cgl.** 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


65 


and  referral  to  Mio.,  but  it  contains  the  remains  of  a Pleist.  borne.  Underlies 
Dukes  boulder  bed  at  Gay  Head  Cliffs  fold,  on  Marthas  Vineyard,  the  only  place 
It  is  known  to  occur.  Is  nonglacial  and  preglacial.  and  probably  is  an  old  stream 
gravel.  Aqumnnh  is  Indian  name  for  Grip  Head. 

Arago  group. 

Eocene:  Southwestern  Oregon. 

J.  8.  Dlller,  181)6  <U.  8.  O.  8.  17th  Ann.  Rept.,  pt.  1,  pp.  458-4C2,  475).  Arago  bed a — 
Great  mass  of  shales  containing  here  and  there  much  material  of  Igneous  origin. 
Well  exposed  at  Cape  Arngo  (Coos  Bay  quad.].  Fossils  relegate  them  definitely 
to  position  high  in  Eo.  Uncon.  overlain  by  Empire  beda  (Mio.). 

W.  II.  Dali,  1898  (U.  S.  G.  8.  18th  Ann.  Rept.,  pt.  2,  pp.  USB-  -343).  Arago  bed*. — 
Name  suggested  by  Diller.  Consist  of  sss.  and  shales,  containing  fossils  that  sug 
gent  correlation  with  Claibornlan  of  Gulf  region.  Are  apparently  newer  than 
blackish  rinks  of  region  about  Junction  of  Little  River  and  the  North  Umpqua. 
(Further  along  he  calls  latter  beds  I'mpqua  bids.)  The  Arago  beds,  which  were 
not  at  first  discriminated  from  those  of  the  Umpqua,  now  appear,  from  differences 
in  fauna,  to  require  separation  as  a distinct  series  of  beds. 

J.  8.  Diller,  1899  (U.  8.  G.  8.  19th  Ann.  Kept.,  pt.  3,  pp.  319-320).  Arago  fm.  occu- 
pies almost  all  of  Coos  Bay  region.  Is  composed  of  shs.  and  shales.  The  coal  bear- 
ing strata  of  the  Arago,  which  contain  fresh  and  brackish  water  fossils,  are  here 
named  Coaledo  fm.,  and  the  older  and  main  Is  sly  of  the  Arngo.  which  contains 
only  mere  traces  of  coal  and  few  strata  containing  brackish  water  fossils,  is  here 
named  Pulaaki  fm.  The  Arago  underlies  Empire  fin.  (Mio.). 

J.  8 Diller.  1901  (U.  8.  G.  8.  Coos  Bny  folio.  No.  73).  Thickness  of  Arago  fm. 
(divided  Into  Coaledo  and  Pulaski  fnis.)  10,000  ft.  Uncon.  underlies  Empire  fm. 
and  uncon.  overlies  Myrtle  fm.  fin  Port  Orford  folio,  No.  89,  1903,  Diller  gave 
thickness  of  Arngo  ftn.  In  that  quail,  as  6,000 ± ft.] 

II.  Arnold.  1909  (Jour.  Gcol.,  vol.  17.  No.  6).  Arago  includes  (descending)  Coaledo, 
“Pulaski.’*  and  I’mpqua. 

W.  H.  Dali,  1909.  |8ee  1909  entry  under  Tunnel  Point  a*.] 

R.  Arnold  and  II.  Hannibal,  1913  (Am.  Phil.  Hoc.  Proc..  vol.  52,  pp.  565  595),  gave 
thickness  of  Arago  fm.  as  10,000  to  15,000  ft.  “May  be  *=  lone  of  Calif.” 

R.  Arnold  and  H.  Hannibal,  1914  <8ci.,  n.  s.,  vol.  39,  pp.  906-908).  Arago  or  lone  fm. 
Is  younger  than  any  Tejon  in  Tejon  or  Puget  Basins,  which  includes  Olequn  and 
Chehalis  fms.  lone  has  priority  over  Arago.  In  Upper  Umpqua  Basin  Arago  fm. 
Is  10.000  ft.  thick,  and  consists  of  tufTnreous  and  arkose  ss.  Farther  N.,  on  Santlam 
River,  it  consists  of  coarse  basic  tuffs. 

W.  D.  Smith  and  E.  L.  Packard,  1919  (Unlv.  Oreg.  Bull.,  vol.  16,  No.  7.  and  Jour. 
Geol.,  vol.  27).  Lower  part  of  Arago  group  may  Ik*  s=  part  of  Umpqua  fm.  and 
Tyec  bh.  Has  been  considered  by  several  to  be  later  than  Umpqua  fm. 

Harrison  & Eaton  (firm),  1920  (Min.  R«*s.  Oreg.,  Oreg.  Bur.  Min.  and  Geol.,  vol.  3, 
No.  1,  pp.  5-14,  25-31).  Eocene  of  western  Oreg.  divided  into  (descending)  : 
Coaledo  fm.  (*=Ione),  4,000  ft.;  Tyee  fm.  (=Tejon),  2,000-6,000-]-  ft.:  and 
Umpqua  fra.,  5.000  ft.  [Did  not  explain  relations  of  Tyee  and  Umpqua  to  Pulaski 
fm.  of  Diller.] 

L.  G.  Hertlein  and  C.  H.  Crickmay,  1925  (Am.  Phil.  Hoc.  Proc.,  vol.  64.  No.  2,  pp. 
225-242).  Umpqua  beds  are  of  approx,  same  horizon  as  Biphonalia  euttereneis 
zone  of  Marysville  Buttes.  Calif.,  and  arc  probably  eastern  equlv.  of  Arago  fm., 
although  they  may  lx*  slightly  lower  than  the  Arngo. 

W.  D.  Smith.  1924  (Econ.  Geol.,  vol.  19,  No.  5)  and  1920  (Commonwealth  Rev.  Unlv. 
Oreg.,  vol.  8,  No.  3),  divided  Eo.  of  western  Oreg.  into  (descending)  Coaledo,  Tyee, 
aud  Umpqua. 

Aragon  formation. 

Eocene  (lower)  : Mexico. 

W.  L.  F.  Nuttall.  1930  (Jour.  Pal.,  vol.  4,  No.  3.  p.  277). 

Arapahoe  formation. 

Upper  Cretaceous:  Eastern  Colorado  (Denver  Basin). 

G.  II.  Eldrldge,  1888  (Colo.  Sol.  Soc.  Proc.,  vol.  3,  pt.  1,  p.  97).  [Sec  IWilloic  Credit 
beds,  Tcrt .] 

W.  Cross.  1893  (Int.  Cong.  Geol.,  Compte  Rendu,  5th  sens.,  pp.  437-438).  Arapahoe 
beds  ure  u fresh-water  deposit  whose  most  prominent  menib.  Is  a cgl.  free  from 
volcanic  materials,  containing  pebbles  of  sed.  rocks  recognized  as  belonging  to  va- 
rious horizons  from  the  Laramie  down  to  the  red  sss.  of  the  Trias. 
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The  age  of  this  fm.  was  changed  by  U.  S.  Geol.  Survey  from  Tart,  (f)  to 
Upper  Cret in  Dec.  1935,  as  explained  under  Lance  fm.,  last  entry. 

Named  for  development  in  Arapahoe  Co. 

Arbuckle  limestone. 

Cambrian  and  Ordovician : Central  southern  and  southwestern  Oklahoma. 

J.  A.  Taff,  1902  (U.  8.  G.  8.  Atoka  folio.  No.  79).  Arbuckle  Is. — Chiefly  massive  and 
thin  bedded,  white  and  light-blue  las.  with  cherty  concretions,  but  with  500  to  600 
ft.  of  dull-blue,  massive  and  thin  Iss.  in  lower  part,  and  200  to  300  ft.  of  thin, 
sandy  iss.  at  base.  Total  thickness  4,000  to  6,000  ft.  Overlies  Reagan  ss.  and 
underlies  Simpson  fm. 

J.  A.  Taff.  1903  (U.  8.  G.  8.  Tishomingo  folio,  No.  98).  Arbuckle  Is..  5,000  to  6,000 
ft.  thick,  consists  of  (descending):  (1)  Medium  and  thin-bedded  Iss.,  450  ft.  ; 
(2)  massive,  compact,  mag.  Is.,  3,500  to  4,000  ft.;  (3)  thin-bedded  granular  la.  and 
compact  blue  Is.,  250  ft.;  (4)  heavy-bedded,  dull  bluish,  and  cream-colored  dolo- 
mites. 300  to  400  ft. ; (5)  thin  bedded  siliceous  Is.,  50  ft. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22.  pp.  624.  642,  661.  666.  pi.  27),  intro- 
duced Honey  Creek  Is.  memb.  of  Reagan  ss.  for  Iss.  which  he  stated  were  originally 
included  In  Arbuckle  Is.  but  are  now  transferred  to  Reagan  ss. 

H.  D.  Miser,  1926  (Okln.  geol.  map),  followed  Tuff's  original  definitions  of  Arbuckle  la. 
and  Reagan  ss.  and  included  Ulrich’s  Honey  Creek  Is.  in  Arbuckle  Is. 

In  1932  E.  O.  Ulrich  raised  Honey  Creek  It i.  to  rank  of  a fm.  (See  1!>32 
entry  under  Reagan  *».,  also  see  under  Honey  Creek  In.)  The  U.  S.  Geol. 
Survey  now  recognizes  Honey  Creek  is.  as  a distinct  fra.,  which  Is  n 
slight  restriction  of  Arbuckle  is. 

Named  for  Arbuckle  Mtns,  of  which  it  composes  major  part  of  central 
mass. 


Arbuckle  group. 

Ordovician  and  Cambrian:  Southern  Oklahoma  (Arbuckle  and  Wichita 
Mountains). 

C.  E.  Decker.  1931  (Tulsa  Geol.  Soc.  Digest.  pp.  55-57).  Arhuckle  group  divided 
into  (descending)  Wolf  Creek  dol.,  McKenzie  Hlil  Is.,  Chapman’s  Ranch  dol., 
Signal  Mtn  Is.  (may  be  a part  of  Fort  Sill),  Royer  marble,  and  Fort  Sill  Is.  Rests 
on  Timbered  Hills  group,  top  fm.  of  which  Is  Honey  Creek  fm. 

fArcadia  marl. 

Pliocene  (lower)  : Southern  Florida. 

W.  H.  Dali.  1892  (U.  S.  G.  S.  Bull.  84.  pp.  131-132,  157.  320).  Yellowish  sandy 
marl,  comprising  a putty-like  mixture  of  lime  and  sand,  with  minute  phosphatle 
pebbles,  a few  small  shark's  teeth,  and  obscure  prints  of  Ostrea.  Spondylus,  and 
other  bivalves.  When  exposed  to  the  air,  away  from  the  water,  the  marl  hardens 
rapidly,  sometimes  forming  a very  hard  and  brittle  rock,  which  splinters  and  rings 
almost  like  chert  under  the  hammer.  Thickness  on  Peace  Creek  about  9 ft. 
Assigned  to  Plio.  Overlain  by  Peace  Creek  bone  bed. 

Now  considered  to  bo  a facies  of  Caloosahatcliee  marl. 

Named  for  exposures  near  Arcadia.  De  Soto  Co.,  on  Mare  Branch,  a tribu- 
tary of  Peace  River,  about  6 ml.  N.  of  Arcadia. 

fArcadia  clays.  (In  Clailmrne  group.) 

Eocene  (middle)  : Louisiana,  Texas,  Mississippi,  Arkansas. 

0.  I s' re  h,  1893  1 1st,  Geol.  Snrv.,  pt.  2.  p.  85).  Arcadia  clay*. — Well  stratified  gray 
marine  clays,  conformably  underlying  Jackson  group  and  resting  uncon.  on  upper 
llgnltlc.  May  provisionally  be  called  "Arcadia  clays”  from  town  on  Vicksburg, 
Shreveport  A Pacific  R.  R.  nearly  centrally  located  in  area  they  occupy  in  La. 

As  defined  the  clays  occupy  strat.  position  of  Yegua  (fCockflold)  fm., 
which  name  has  priority.  In  some  early  repts  the  St.  Maurice  fm.  was 
called  “Upper  Lignitic”  and  the  Wilcox  was  called  "Lower  Llgnttie.” 

Named  for  Arcadia,  Bienville  Co.,  La. 
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Arcadian  amygdaloid. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

I,_  L.  Hubbard,  1808  (Mich.  Geol.  Surv.  vol.  6,  pt.  2,  pp.  78,  181,  132,  133,  pi.  10, 
etc.).  Same  an  laic  Royale  amygdaloid. 

Belongs  to  Central  Mine  group,  and  according  to  B.  S.  Butler  (personal 
communication)  is  probably  same  as  Isle  Koyale  amygdaloid.  The 
mineralized  part  is  the  Arcadian  lode. 

Named  for  occurrence  at  Arcadian  mine,  Houghton  Co. 

Arcadian  flow. 

Includes  Arcadian  amygdaloid  and  underlying  trap. 

Arcadia  Park  formation. 

Upper  Cretaceous  (Gulf  series):  Eastern  Texas  (Trinity  and  Brazos 
River  regions). 

W.  8.  Adkins.  1933  (TJnlv.  Tex.  Bull.  3232,  pp.  239.  270,  425).  Arcadia  Park  fm. 
(from  W.  I,.  Moreman's  unpublished  description). — Type  loo.,  Arcadia  Park  sta- 
tion, 7 ml.  W.  of  Dallas,  on  Fort  Worth-Dallas  intcrurbun.  Thickness  1 00  e ft.; 
thins  to  8.  and  N. ; about  10  ft.  thick  at  Austin.  Type  section  consists  of  20  ft. 
of  blue  clay  at  base,  overlain  by  1 to  3 ft.  of  thin  Is.  flags  forming  escarpment 
and  dip-slope  ; upper  75  ft.  consists  of  blue  sb.  containing  numerous  calc,  concre- 
tions of  various  sizes.  On  Red  River  the  upper  purl  is  sandy  and  lower  part  blue 
abaly  clay  with  n few  thin  scattered  ss.  seams.  In  McLennan  and  Bell  Counties 
the  unit  is  laminated  marl.  At  Austin  the  lower  part  is  flaggy,  lumlnated  marl 
and  upper  part  is  blue  sh.  Is  uncon.  overlain  by  Austin  chalk ; the  transition 
zone.  Toff's  “Fish  Bed  Cgl.,"  consists  of  clay  containing  gyp.,  phosphutic  pebbles, 
nnd  reworked  pelecypods  and  fish  remains.  Is  up|>er  part  of  Eagle  Ford.  Overlies 
Britton  fm. 

tArehean  period  (or  system). 

A term  that  was  for  many  years  applied  to  the  time  (and  the  rocks) 
preceding  the  Algonkinn  period  (now  discarded)  and  covering  the  oldest 
known  rocks,  but  which  Is  no  longer  used  by  U.  S.  Gool.  Survey,  except 
in  the  sense  of  a rock  type — that  is,  Arclican  type,  the  meaning  of  which 
is  “very  highly  metamorphosed."  For  definition  of  the  iterlod  see 
U.  S.  G.  S.  Bull.  718),  pp.  127-135,  1925. 

♦Archeozoic  era. 

A time  term  covering  part  of  Proterozoic  era  of  U.  S.  Geol.  Survey  and 
other  geologists.  As  originally  defined  it  included  all  pre-Camb.  time. 
In  later  usages  it  was  applied:  (1)  To  what  for  many  years  was  known 
as  “Algonklan  period (2)  to  what  for  many  years  was  known  as 
“Archenn  period and  (3)  to  Cambrian,  tAlgonkinn,  and  tArehean 
periods  combined.  For  original  definition  and  diversity  of  usage  see 
U.  S.  G.  S.  Bull.  769,  pp.  17-20,  1925. 

♦Archer  beds. 

Pliocene  (lower)  : Northeastern  Florida. 

W.  B.  Scott.  1894  (Geol.  8oc.  Am.  Bull.  5.  pp.  594-595).  Archer  hedr  contnln  mam- 
malian fauna  much  older  than  those  of  Peace  Creek  beds,  and  represent  a very 
dtfiereot  fauna.  For  strat.  reasons  Dull  regards  tbe  Archer  deposits  us  Pllo. 

Replaced  by  Alachua  fm.,  the  older  name. 

Named  for  exposures  at  Archer,  Alachua  Co. 

Archer  County  sand. 

Same  as  Gose  sand.  Subsurface,  Archer  Co.,  Tex. 

tArchimedes  group. 

♦Archimedes  limestone. 

Misslssippian : Southwestern  Illinois,  eastern  Missouri,  northwestern  Ar- 
kansas, and  northeastern  Oklahoma. 
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Paleontologic  names  applied  in  early  Mo.  repts  to  Chester,  Merameo,  and 
Osage  groups  of  present  terminology  or  to  parts  of  these  groups.  “First 
Archimedes  Is."  (also  “Upper  Archimedes  Is.")  was  applied  to  the  beds 
above  Aux  Vases  ss.  and  beneath  a ss.  at  Chester,  111.,  called  by  Swallow 
“Chester  ss.."  which  S.  Weller  stated  is  Palestine  ss.  of  modern  nomen- 
clature; “Second  Archimedes  Is."  was  applied  to  Ste.  Genevieve  Is.; 
“Third  Archimedes  Is.”  was  applied  to  Warsaw  Is.,  also  to  Warsaw  and 
Keokuk  lss.,  and  to  Keokuk  Is.  alone.  “Lower  Archimedes  Is."  was  also 
applied  to  the  lower  lss.  (See  B.  F.  Shumard,  1873,  Mo.  Geol.  Surv.  Kept. 
1855-71,  pp.  292-293.)  In  NW.  Ark.  and  E.  Okla.  "Archimedes  Is."  was 
in  early  repts  applied  to  Pitkin  Is. 

Archuleta  shale. 

Upper  Cretaceous:  Northwestern  New  Mexico  (San  Juan  region). 

C.  [R.]  Keyes.  1915  (Iowa  Acad.  Scl.  Proc.,  vol.  22,  p.  200;  also  Conspectus  of  geol. 
fins,  of  N.  Mex.,  pp.  2,  5).  Archuleta  shales  is  here  proposed  for  Animas  fm.  of 
San  Juan  region,  which  is  preoccupied.  [On  p.  2 he  states  it  consists  of  250  ft.  of 
cgl.,  uncon.  underlying  Puerco  fm.  and  uncon.  overlying  Maxwell  shales.  Deriva- 
tion of  name  not  stated.] 

Corresponds  to  Ojo  Alamo  ss.  and  McDermott  fm.  (both  Upper  Cret.)  of 
current  nomenclature. 

Areola  sand. 

A subsurface  sand  in  either  Rico  fm.  or  Hermosa  fm.  of  southern  San  Juan 
Co.,  SE.  Utah. 


t Arctic  Miocene. 

Name  applied  in  early  repts  to  plant-bearing  rocks  in  Greenland  that  are 
now  classified  as  Eocene. 

Arctomys  formation. 

Upper  Cambrian:  Alberta  and  British  Columbia. 

C.  D.  Walcott,  1920  (Smithsonian  Misc.  Coll.,  vol.  72.  No.  1.  p.  15).  Arctomys  fm., 
Cnmb.,  Alberta.  [Walcott  fully  defined  this  fm.  in  Smithsonian  Misc.  Coll.,  vol. 
07,  No.  8,  pp.  461-462,  Mar.  5,  19211.  Underlies  Sullivan  fm.;  uncon.  ovcrlie» 
Murchison  fm. ; is  1,386  ft.  thick;  Is  Upper  Camb.] 

Arcturus  limestone. 

Pennsylvanian:  Eastern  Nevada  (Ely  region). 

A.  C.  Lawson,  1906  (Univ.  Calif.  Pub.,  Bull.  Dept.  Geol.,  vol.  4,  No.  14,  p.  294>. 
Arglll.  and  in  part  sandy  Is.  which  may  be  designated  Arcturus  shaly  Is.,  although 
the  shuly  character  Is  not  always  apparent.  Is  easily  distinguished  by  abundance 
and  yellow  color  of  Its  regolith.  Thickness  900  to  1,000  ft.  Underlies  Ruth  Is.  and 
overlies  Ely  Is. 

A.  C.  Spencer,  19f7  (U.  S.  G.  S.  P.  P.  96.  pp.  26.  28,  map).  Arcturus  Is.  was  named 
for  Arcturus  mining  claim,  on  which  the  fm.  occurs.  It  is  400 ± ft.  thick,  and  lies 
in  the  broad  central  syncline  of  Ely  dist.  and  in  SW.  corner  of  Ely  quad.  In 
both  places  it  is  partly  covered  by  rhyolite  flows  or  by  volcanic  tuff.  Fossils  listed. 
Overlies  Ely  la.  The  "Ruth"  Is.  of  I-awson  is  same  as  Ely  Is. 

Ardmore  limestone  member  (of  Cherokee  shale). 

Peunsylvauiau : Northwestern  and  north-central  Missouri  and  southeastern 
Kansas. 

C.  H.  Gordon,  1893  (Mo.  Geol.  Surv.  Sheet  Rept.  No.  2 (vol.  9)  p.  20).  Ardmore  Is. — 
Irregular  marly  and  concretionary  fosslliferous  Is.  in  Lower  Coal  Measures  of 
Bevler  quad,  (covering  parts  of  Macon,  Rnndolph,  and  Chariton  Counties),  sepa- 
rated from  underlying  Lower  Ardmore  coal  by  25  to  30  ft.  of  sh.  with  few  Inter- 
stratified  Is.  beds,  and  from  overlying  Bevler  coal  by  6 to  18  inches  of  clay. 
[Later  repts  give  thickness  0 to  10  ft.  Is  fRydrauIlc  Is.  of  Swallow.] 
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R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  56).  Most  important  Is.  in  Cherokee 
sh.  is  in  upper  part.  Ardmore  Is.  has  priority  for  this  bed,  but  Okla.  name 
Verdigris  Is.  has  usage. 

Named  for  Ardmore,  Macon  Co.,  Mo. 

Ardness  formation. 

Mississippian : Nova  Scotia. 

M.  Y.  Williams,  1911  (Canada  Geol.  Surv.  Humm.  Kept.  1910,  p.  244). 

Arecibo  formation. 

Tertiary : Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Sci.  Annals,  vol.  26,  pp.  10-17).  Includes  San  Sebastian 
shales,  Ponce  chalky  Iss.,  Juana  Diaz  marls,  Juana  Diaz  shales,  Guanica  coral  reefs, 
and  Quebradillas  reef  lss. 

Arenal  formation. 

Eocene:  Mexico. 

J.  L.  Tatum,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  p.  880).  [Assigned  to  Eo.j 

Arendtsville  fanglomerate  lentil  (in  Gettysburg  shale). 

Upper  Triassic:  Central  southern  Pennsylvania  (Adams  County). 

G.  W.  Stose,  1929  (U.  8.  G.  S.  Falrfield-Gettysburg  folio,  No.  225).  Arendtsville  fangl. 
lentil. — Coarse  cgl.  of  rounded  cobble  and  boulders  of  qtzite,  ss.,  quartz,  and  some 
uporhyolite  in  matrix  of  red  sand,  which  extends  for  20  mi.  along  foot  of  South 
Mtn  in  NE.  part  of  Fairfield  quad.,  NW.  corner  of  Gettysburg  quad,  and  8E.  part 
of  Carlisle  quad.  Estimated  thickness  0 to  500±  ft.  It  forms  the  large  hills  SW. 
and  W.  of  Arendtsville,  whence  its  name.  In  Carlisle  quad,  it  passes  into  Is.  cgl. 
(unnamed).  Is  top  memb.  of  Gettysburg  sh. 

Argenta  limestone. 

C.  [R]  Keyes.  1924  (Pan-Am.  Geol.,  vol.  41.  p.  37).  Lbs.,  150  ft.  thick,  underlying 
Park  Has.,  uncon.  overlying  Bingham  qtzite,  and  composing  basal  fm.  of  Aubreyan 
series  in  Utah.  [Derivation  of  name  not  stated.] 

Argentine  limestone. 

Pennsylvanian:  Eastern  Kansas. 

R.  C.  Moore,  1931  (Kans.  Geol.  Soc.  5th  Ann.  Field  Conf.  Guidebook,  correlation 
chart).  Argentine  Is.,  new  name.  Underlies  Island  Creek  sh.  and  overlies  Lane 
sh.  Basal  part  of  Lansing  group  redefined. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  92,  97). 
[See  under  Wyandotte  Is.  Derivation  of  name  not  stated.  On  p#  46  Argentine  Is. 
is  described  as  consisting  of  10  to  82 Vi  ft.  of  white  Irregularly  bedded  Is.  On 
p.  92  Moore  states  that  Argentine  Is.  replaces  what  hud  been  called  Iola  Is.  at 
Kansas  City.] 

G.  E.  Condra,  1933  (Nebr.  Geol.  Surv.  Paper  No.  4.  p.  11).  Argentine  Is.  is  the 
“Iola'’  at  Kansas  City,  but  according  to  Kans.  geologists  It  is  higher  In  section 
than  Iola  at  type  loc. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21.  pp.  18,  59-60).  Argentine  Is.  memb. 
of  Wyandotte  Is.  consists  of  20  to  30  ft.  of  light-gray,  thin-bedded,  wavy  Is., 
underlying  Island  Creek  sh.  memb.  and  overlying  Qulndaro  sh.  memb.  Named 
for  Argentine  railway  station,  Kansas  City,  Kans.  Type  exposure  in  a quarry 
8.  of  26th  and  Metropolitan  Ave.  Comprises  main  part  of  so-called  Iola  Is.  of 
Mo.  and  NE.  Kans.,  which  is  younger  than  true  Iola  Is. 

K.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Newell  is  author  of  this 
name. 

tAiickaree  shale. 

Upper  Cretaceous:  Northwestern  Kansas. 

F.  W.  Cragin,  1890  (Colo.  Coll.  Studies,  vol.  6.  p.  52).  Arickarce  shales. — Light, 
colored,  olive,  yellowish,  and  brownish  fossiliferous  gray  shales  referred  to  lower 
part  of  Fox  Hills  dlv.  Overlie  Lisbon  shales. 

Conflicts  with  better  established  name  (Arikaree)  for  a Mio.  fm.  These 
beds  belong  to  Pierre  sh.  No  beds  of  Fox  Hills  age  are  known  in  Kans. 

Named  for  Arikaree  River,  Cheyenne  Co. 
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Arido  sandstone. 

Jurassic:  Northeastern  Arizona. 

C.  [R.]  Keyes,  May,  1936  (Pan-Am.  Geol.  vol.  05,  No.  4,  pp.  303,  306).  Zuniart 
series  divided  into  (descending)  McElmo  shales,  Lohali  ss.,  Montezuma  shales, 
and  Arido  sh.  The  latter  3 fms.  correspond  to  LaPlata  beds  of  Cross.  The  Arido 
replaces  Gregory's  preoccupied  name  Navajo  88.,  and  Is  named  for  Arido  Creek, 
in  N.  part  of  Navajo  Reservation. 

This  ss.  appears  to  correspond  to  Wingate  ss.  of  U.  S.  G.  S.  classification. 
(See  A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeside,  Jr.,  1936,  U.  S.  G.  S. 
P.  P.  183,  chart  opp.  p.  37.) 
tArietina  bed. 

A paleontologic  name  applied  in  some  early  Tex.  repts.  to  the  Lower  Cret. 
beds  later  named  Del  Rio  clay. 

Arikaree  sandstone. 

Miocene:  Western  Nebraska,  southeastern  Wyoming,  southern  South  Da- 
kota, and  northeastern  Colorado. 

N.  H.  Barton.  1899  (U.  S.  G.  S.  19th  Ann.  Rept..  pt.  4.  pp.  732.  735.  742,  743-748. 
pis.  82,  83.  84.  85,  88).  Arikaree  fm. — Series  of  gray  sands,  everywhere  character- 
ized by  layers  of  dark-gray  concretions  which  often  have  a tubular  form,  under- 
lying Ognllala  fm.  in  western  Nebr.  with  distinct  erosional  uncon.  and  overlap. 
Rests  (usually  conformably)  on  Gering  fm..  where  that  fm.  is  present;  where 
Goring  is  absent,  on  Brule  cloy.  There  is  possibility  upper  memb.  of  Gering  fm. 
may  be  basal  part  of  Arikaree  fm.  The  Arikaree  enters  Nebr.  from  Wyo.,  and  thins 
out  beneath  Ogallnla  fm.  In  H.  part  of  Banner  Co.  Thickness  400  ft.  in  Scotts 
Bluff  Co.  and  500  ft.  In  Sioux  and  Dawes  Counties,  the  thickness  increasing  as  the 
Arikaree  displaces  the  Ogallnla  fm.  northward.  Extensively  exposed  along  Nlo- 
brnra  River,  apparently  to  E.  of  Valentine,  and  occasionally  seen  along  W.  edge  of 
sand-hill  dint.,  but  not  yet  distinctly  recognized  in  region  drained  by  Loup  Forks 
or  along  Platte  River  E.  of  Cheyenne  Co.  In  upper  part  are  beds  containing  the 
large  Daemonetix  of  Barbour.  The  fm.  includes  large  amount  of  volcanic  ash  as  a 
general  admixture  in  its  sediments  as  well  as  in  beds  of  considerable  extent  and 
thickness.  Also  contains  a number  of  channels  filled  with  cgl.  The  name  Arikarev 
Is  applied  to  the  fm.  because  Arikaree  Indians  were  at  one  time  Identified  with 
area  in  which  It  is  most  largely  developed. 

N.  II.  Dartou,  1903  (U.  S.  G.  S.  P.  P.  17),  mapped  Arikaree  fm.  across 
western  northern  Nebr.  up  to  S.  Dak.  lino,  hut  did  not  show  any  Ogallnla 
above  it  in  that  area.  In  1909  (U.  S.  G.  S.  W.  S.  P.  227)  Darton  mapped 
Arikaree  fm.  across  southern  S.  Dak.  from  near  Fall  River  Co.  on  W.  to 
beyond  Missouri  River  on  E.,  did  not  show  any  younger  fm.,  and  did  not 
mention  presence  of  Ogallaln  fm.  in  S.  Dak. 

According  to  H.  F.  Osborn,  1909  (U.  S.  G.  S.  Bull.  361,  p.  65),  the  Arikaree 
of  NW.  Nebr.  and  SE.  Wyo.  is  all  of  lower  Mio.  age,  while  the  Arikaree 
of  northern  Nebr.  and  adjacent  Little  White  River  region,  S.  Dak.,  in- 
cludes upper  Mio.  and  late  middle  Mio.  deposits  equiv.  to  lower  part  of 
Ogallnla  fm.  of  SW.  Nebr.,  and  tlie.se  late  middle  Mio.  deposits  are 
separated  from  bods  equiv.  to  lower  Mio.  Arikaree  of  NW.  Nebr.  and  SE. 
Wyo.  by  a big  hiatus. 

H.  F.  Osborn,  1912  (Geol.  Soc.  Am.  Bull.,  vol.  23,  pp.  247,  249),  assigned 
Arikaree  fm.  of  S.  Dak.  to  Mio.  and  Olig.  In  1918  (Am.  Mus.  Nat.  Hist. 
Mem.,  n.  s.,  vol.  2,  pt.  1,  jip.  9,  12)  he  stated  that  Arikaree  fm.  Includes 
some  Plio.,  lower  Mio.,  and  possibly  some  upiier  Oilg. 

E.  L.  Troxell,  1922  (Geol.  Soc.  Am.  Bull.,  vol.  33.  p.  210),  stated  that  study 
of  vertebrate  fossils  in  Marsh  collection  leads  to  conclusion  Arikaree  fm. 
is  upper  Olig. 

See  also  Oak  Creek  fm..  Little  White  River  beds,  and  Ogallala  fm. 
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H.  J.  and  M.  C.  Cook,  1933  (Nebr.  Geol.  Surv.  Paper  No.  5),  stated  that 
vertebrates  of  “Arikaree”  fm.  are  Mio.  and  upper  Olig.  But.  G.  E.  Condra, 
preface  to  same  book,  stated  that  he  believes  the  Gering  (the  equiv.  of 
lower  part  of  Arikaree)  is  Mio.  and  not  Olig.,  ns  classified  by  H.  J.  and 
M.  C.  Cook.  This  would  assign  all  of  Arikaree  to  Mio.,  which  is  pres- 
ent age  designation  of  U.  S.  Geol.  Survey. 

Arisaig  series. 

Silurian:  Nova  Scotia. 

J.  W.  Dawson,  1860  (Canadian  Nat.,  vol.  5,  pp.  135-137). 

tArizona  slates. 

t Arizonan. 

t Arizonian  slate. 

Pre-Cambrian : Southeastern  Arizona. 

W.  P.  Blake,  1883  (Eng.  and  Min.  Jour.,  vol.  35,  p.  254).  Arizonian  »l. — An 
extensively  developed  fine-grained  mica  si.  This  fm.  is  very  ancient,  and  is 
lithologically  and  to  all  appenrnuce  the  equiv.  of  the  Taconic  slates  of  Berkshire, 
Mass.,  and  the  Vermont  extensions.  It  is  extensively  developed  in  Ariz.,  and 
being  one  of  the  primal  series  of  fms.  and  fundamental  bedrock.-*  of  the  territory, 
in  and  upon  which  such  a variety  of  later  fms.  are  grouped,  it  deserves  the  dis- 
tinguishing name  of  Arteoittan  si.,  which  I shall  apply  to  it.  It  is  extensively 
exposed  to  view  aloug  the  sides  of  Queen  Creek  Valley,  W.  of  town  of  Pinal,  where 
it  may  be  seen  in  a highly  contorted,  twisted  condition  traversed  by  innumerable 
veins  of  white  quartz,  also  contorted,  and  often  doubled  back  und  forth  upon 
themselves.  This  si.  extends  to  8W.,  flanking  the  granitic  masses  of  Pinal  Range, 
and  is  there  much  travers'd  and  broken  up  by  granitic  intrusions.  This  rock 
finally  disappears,  westward,  under  the  post-tertiary  fms.  of  Gila  plains. 

Same  as  Piual  schist,  lias  also  been  spelled  Arizonan  und  culled  “Arizona 
slates.” 

Arkadelphia  marl.  (In  Navarro  group  in  Texas.) 

Upper  Cretaceous  (Gulf  series) : Southwestern  Arkansas,  northwestern 
Louisiana,  and  northeastern  Texas. 

R.  T.  Hill,  1888  (Ark.  Geol.  Surv.  Ann.  Rept.  1888.  vol.  2,  pp.  53-56,  188).  Arka- 
delphia ahalea. — Alternating  bands  of  marine  blue  day  and  white  or  orangje- 
colored  sands,  5 ft.  thick.  Uncon.  overlies  Washington  or  High  Bluff  tCret.) 
greensands,  and  underlies  Quat.  gravels  and  clays.  Basal  fin.  of  Eocene  Camden 
series. 

A.  C.  Veatch,  1906  (U.  8.  G.  8.  P.  P.  46.  p.  28).  The  dark  laminated  clays  which 
overlie  Nucatoch  sand  and  form  the  “blue  dirt"  of  well  drillers  along  line  of  Iron 
Mtn  Ky  from  Arkadelphia  to  Texarkana  were  namtd  by  llill  in  1888  the  Arku- 
delphla  shales,  from  outcrops  at  Arkadelphia,  Clark  Co.,  Ark.  These  beds  contain 
uppermost  Cret.  fossils  for  100  to  200  ft.  above  Nucatoch  sands,  the  fossil-bear- 
ing beds  l>elng  well  developed  on  Yellow  Creek  3 to  4 mi.  NW.  of  Fulton,  5 to  6 
mi.  N.  of  Hope,  N.  and  NW.  of  Emmet,  and  at  Arkadelphia.  Thus  far  no  fossils 
have  been  found  in  upper  portion  of  this  fm.,  which  extends  without  any  apparent 
break  to  the  Eocene  sand  beds  forming  the  sandy  hills  S.  of  Iron  Mtn  Ry.  Thick- 
ness 200  to  300  ft.  at  Arkadelphia,  500  ft.  at  Lanesburg,  500  to  600  ft.  at  Hope  und 
Spring  Hill,  and  500  ft.  at  Texarkana  and  Shreveport. 

C.  II.  Dane,  1929  (Ark.  Geol.  Surv.,  Bull.  1).  The  outcrops  near  Arkadelphia  are 
now  known  to  be  upper  j>art  of  the  Nacatoch,  which  is  unusually  well  stratified 
and  consists  of  alternating  clay  and  sand  In  this  vicinity.  The  outcrops  along 

Mine  Creek  are  part  of  the  clay  phase  of  Tokio  fm.  Exact  location  of  outcrops 

cited  (by  Hill]  In  southern  Hempstead  Co.  Is  not  known  to  writer,  but  a locality 

about  half  way  btw.  Fulton  und  Washington  might  be  either  in  uppermost  Naca- 

toch or  possibly  in  lowest  part  of  marl  now  defined  ns  Arkadelphia.  The  “dark 
laminated  clnys”  which  according  to  Veatch  are  well  developed  on  Yellow  Creek 
3 to  4 mi.  NW.  of  Fulton,  5 to  0 mi.  N.  of  Hope.  N.  and  NW.  of  Emmet,  are  not 
the  “blue  clay  and  yellow  sand  outcropping  in  vicinity  of  Arkadelphia”  to  which 
Hill  first  applied  the  name  Arkadelphia,  and  a new  name  would  have  been  desirable. 
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The  name,  however,  has  now  become  firmly  entrenched  in  geologic  literature,  al- 
though somewhat  modified  from  the  sense  in  which  it  was  used  by  Veatch,  and  it 
now  seems  best  to  retain  it,  although  with  the  clear  understanding  that  the  fm. 
typically  outcropB  2 to  3 mi.  NW.  of  Pulton  and  at  numerous  localities  5 to  7 mi. 
N.  and  NW.  of  Hope.  Thickness  120  to  160  ft.  It.  is  possible  basal  few  ft.  of  fm. 
outcrops,  though  not  typically,  at  Arkadelphia,  and  this  is  an  additional  reason 
for  retention  of  the  name. 

Top  fm.  of  Upper  Cret.  or  Gulf  series  in  SW.  Ark.  Uncon.  overlies  Nnca- 
toeh  sand  and  uncon.  underlies  Midway  fm.  According  to  1925  and  192(5 
studies  of  L.  W.  Stephenson  and  C.  H.  Dane,  marl  is  more  appropriate 
lithologic  designation  than  either  shale  or  clay , by  both  of  which  names 
it  has  been  called. 

Arkadelphia  clay. 

Same  as  Arkadelphia  marl,  the  present  adopted  name. 
fArkansan  series. 

Pennsylvanian:  Western  Arkansas  and  eastern  Oklahoma. 

C.  R.  Keyes,  1901  (Iowa  Acad.  Sci.  Proc.,  vol.  8,  pp.  119-132).  Arkansan  series. — 
Series  of  coal  measures,  0 to  18,000  ft.  thick,  representing  practically  uninter- 
rupted deposition,  and  locally  underlying  Dos  Moines  series  and  overlying  Missis- 
Kipplnn  series.  Limited  above  by  base  of  Cherokee  sh.,  or  base  of  Grady  coal  in 
Okla.,  and  limited  below  by  top  of  Miss.  Includes  (descending)  Sebastian,  Spadra, 
Norristown,  Iloonville,  Appleton,  Danville,  and  Millstone  grit  torranes.  Repre- 
sents, locally,  lower  part  of  Penn,  series.  [In  1931  Keyes  replaced  this  name 
with  Yellian  scries.] 

Named  for  valley  of  Arkansas  River,  Ark.  and  Okla. 
fArkansas  marls. 

Miocene  (upper)  and  Pliocene:  Central  southern  Colorado. 

F.  V.  Ilayden,  1869  (U.  8.  Geol.  Surv.  Colo,  and  N.  Mex.  3d  Ann.  Rept.,  pp.  75-91). 
In  valley  of  the  Arkansas  N.  of  Poncba  Pass  Is  a fine  development  of  light-colored 
marls,  doubtless  of  same  age  as  Santa  Fe  marls,  which  I have  designated  by  name 
of  Arkansas  marls.  They  occupy  entire  valley  of  the  Arkansas,  which  is  40  mi. 
long  and  5 to  10  mi.  wide.  Assigned  to  Pllo. 

Same  as  Santa  Fe  fm.,  of  upper  Mio.  and  Plio.  age. 
t Arkansas  sandstone. 

Pennsylvanian  and  Permian : Central  southern  Colorado. 

F.  M.  Endlich,  1874  (D.  8.  Geol.  and  Geog.  Surv.  Terr.  7th  Ann.  Rept.,  p.  312). 
Arkansas  ss. — Red  ss.,  5,000  + ft.  thick.  In  Sangre  de  Cristo  Range  the  sss.  are 
interstratlfled  with  lss.  and  shales  and  rest  directly  on  granite.  Assigned  to 
Carbf.  Is  overlain  by  gray  and  bluish  lss.  and  underlain  by  gray  siu  choroidal 
Is.  Named  for  proximity  to  Arkansas  River. 

F.  M.  Endlich,  1878  (U.  8.  Geol.  and  Geog.  Surv.  Terr.  10th  Ann.  Rept..  p.  129). 
Arkansas  ss.  assigned  to  Upper  Carbf.  Thickness  2.400  to  4.000  ft.  Consists  of 
red  sss.  and  shale.  Occurs  along  Arkansas  River  and  in  Sangre  de  Cristo  Range. 

C.  E.  Slebenthal.  1910  (U.  S.  G.  S.  W.  S.  P.  240.  p.  35).  Looking  up  valley  of 
Willow  Creek  Park,  SE.  of  CreBtone,  is  a ledge  of  cgl.,  here  called  puddingstone 
cgl.,  because  many  of  the  bowlders  in  it  ure  themselves  conglomeratic,  which  was 
called  “Arkansas  ss.”  by  Endlich. 

Arkansas  novaculite. 

Middle  and  Upper  (?)  Devonian:  Southwestern  Arkansas  and  southeast- 
ern  Oklahoma. 

L.  S.  Griswold.  1892  (Ark.  Geol.  Surv.  Ann.  Rept.  1890,  vol.  3,  pp.  57-61,  69.  85, 
87—113).  Arkansas  stone  [also  repeatedly  called  Arkansas  novaculite], — True 
novaculite  which  occurs  associated  with  shales  into  which  it  grades  through 
opaque  flinty  layers.  Resembles  chert  In  structure,  composition,  and  manner  of 
occurrence.  Thickness  500  or  600  ft.,  which  generally  includes  some  flinty 
shales  and  soft  shales  or  sss.  The  novaculites  proper  are  the  prominent  members. 
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however,  and  occur  in  massive  beds  from  few  Inches  to  12  or  15  ft.  thick.  All 
highly  siliceous  rock  except  occasional  sss.  is  novaculite  or  flinty  sh. ; there  is  no 
true  chert  or  flint,  although  hard  spots  or  masses  are  called  flint  by  quarrymen. 
The  Arkansas  stone  is  a typical  metnb.  of  the  novaculite  fm.t  In  which  the  two 
stones  (Arkansas  novaculite  and  Ouachita  stone)  occur. 

A.  H.  Purdue,  1901)  (Slates  of  Ark.,  Ark.  Geol.  Surv.,  pp.  30,  39-40).  Arkansas 
novaculite. — Massive  white  and  variegated  novaculite  with  alternating  flint  and 
sh.  layers  in  upper  half.  Lower  300  ft.  wholly  novaculite.  Thickness  0 to  800 
ft.  Uncon.  underlies  Fork  Mtn  si.  and  overlies  Missouri  Mtn  si. 

H.  D.  Miser,  1917  (U.  S.  G.  S.  Bull.  000,  p.  00).  Arkansan  novaculite  consists  of  3 
lithologic  divisions : A lower  one  made  up  almost  entirely  of  massive  white  no- 
vaculite, at  whose  top  Is  one  of  the  two  manganese  horizons;  a middle  one  con- 
sisting mainly  of  thin  layers  of  dense  dark-colored  novaculite  interbedded  with 
sh.  and  having  a cgl.  of  local  distribution  at  its  base;  and  an  upper  one  consisting 
chiefly  of  massive,  highly  calc,  novaculite  which  also  yields  manganese.  Thick- 
ness 250  to  950  ft.  Uncon.  underlies  Stanley  sh.  and  overlies  Missouri  Mtn  si. 
Some  sh.  at  base  of  Stanley  sh.  has  in  places  been  altered  to  si.,  to  which  name 
“Fork  Mtn  si.”  has  been  earlier  applied. 

The  upper  part  of  lower  memb.  contains  Middle  Dev.  fossils;  the  lower 
part  of  middle  memb.  contains  fossils  that  were  identified  by  E.  O.  Ulrich 
as  Upper  Dev.  (Genesee)  ; the  upper  memb.  may  be  post-Dev.  (See 
H.  D.  Miser  and  A.  H.  Purdue,  U.  S.  G.  S.  Bull.  808,  1929,  pp.  57-59.) 

C.  L.  Cooper,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1.  p.  211).  At  Caddo  Gap. 
Montgomery  Co.,  west-central  Ark.,  the  Arkansas  novaculite  Is  900  ft.  thick  and 
typical  of  the  fm.  in  Ouachita  Mtns.  It  is  divisible  into  3 lithologic  units  (de- 
scending) : (1)  Mostly  massive  calc,  novaculite;  (2)  interbedded  dark-colored 
dense  novaculite  and  sh.  ; (3)  almost  entirely  massive  thick-bedded  novaculite. 
Ulrich,  on  basis  of  fossils  from  novaculite  beds  near  Tl.  Okla.,  holds  that  the 
lower  div.  is  of  Onondagan  age.  Evidence  furnished  by  conodonts  Indicates  upper 
and  middle  divisions  are  Miss.  Of  45  sp.  in  the  novaculite,  27  occur  in  the  Wood- 
ford, 13  in  the  Hardin,  and  17  in  the  Chattanooga.  The  fm.  therefore  should  be 
redefined.  Writer  suggests  Caddo  Oap  for  Miss,  part  when  necessary  detailed 
mapping  has  been  done.  I Proof  that  the  beds  referred  to  are  Miss,  is  lacking. 
The  U.  8.  Geol.  Survey  still  classifies  them  as  Dev.  (?).] 

Named  for  quarries  in  Ark.  and  for  fact  that  the  quarried  rocks  have  long 
been  known  to  the  trade  as  Arkansas  novaculite.  It  is  the  principal  fm. 
of  Ouachita  Mtns. 

Arkansas  black  marble. 

Trade  term  for  very  fine-grained,  even-textured,  and  uniformly  shaded 
black  marble  occurring  in  large  quantities  in  Fayetteville  and  Pitkin  fms. 
(both  of  Miss,  age)  of  northern  Ark. 

Arkona. 

Name  applied  to  a glacial  lake,  of  Pleist.  age,  in  Great  Lakes  region.  (See 
U.  S.  G.  S.  Mon.  53,  1915,  p.  469.) 

Arkona  beds. 

Devonian : Ontario. 

A.  W.  Grabau,  1917  (Jour.  Geol.,  vol.  25.  p.  341). 

Arlington  formation. 

Mississippian : Northern  California  (Taylorsville  and  Lassen  Peak  regions)- 

J.  8.  Diller.  1892  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  370-394).  Arlington  beds. — 
Slates  and  sss.  with  traces  of  cgl. ; 5.700  ft.  thick.  No  fossils,  but  ns  they  lie 
beneath  Shoo  Fly  beds  at  one  end  und  are  associated  with  Sil.  slates  at  the  other, 
they  are  regarded  as  probably  belonging  to  upper  Paleozoic.  Older  than  Shoo  Fly 
beds  and  younger  than  Taylor[s] ville  slates. 

J.  8.  Diller,  190s  (U.  8.  G.  8.  Bull.  353).  Arlington  /m.— Chiefly  tine,  gray,  thin- 
bedded  ss.,  with  some  sh.  in  part  shielded  and  n few  bedH  of  cgl.  In  lower  memb. 
yellowish  shales  prevail  and  grade  up  into  the  shaly  and  thin-bedded  greenish 
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Kray  bs.  of  middle  memb.,  which  in  well  exposed  in  bold  escarpment  of  Arlington 
Heights.  In  upper  memb.,  which  in  well  exposed  about  Crystal  Lake,  slaty  gray 
shales  are  most  abundant,  with  local  cgls.  and  highly  sillcille*!  red  jaspery  portions 
near  top.  Measured  thickness  5.700  ft.  Is  separated  from  overlying  Shoo  Fly  fm. 
by  great  thickness  of  Taylor  meta-andesite.  Is  younger  than  Taylorsville  fm. 

Named  for  Arlington  Heights,  Plumas  Co.,  which  is  composed  of  the  fm., 
and  where  middle  memb.  is  well  exposed. 

Arlington  lake  beds. 

Pleistocene  and  late  Tertiary:  Central  northern  Oregon. 

E.  T.  Hodge,  1030  (Monthly  Weather  Rev.,  vol.  58,  pp.  405-441).  Arlington  lake 
beds. — Lake  beds  and  stream  gravels  of  white  ash.  dintomaceous  material,  ami 
gray  silts,  200  ft,  thick.  Furnish  evidence  of  period  of  extensive  flooding  of 
Cascade  Range  nt  a time  contemp.  with  deposition  of  The  Dalles  and  Madras  fmn. 
Underlie  extensive  morainal  deposits  and  hear  on  their  surface  enormous  glacial 
erratics.  Occur  on  8.  side  and  very  close  to  Columbia  River.  Greatly  eroded. 
Once  extended  as  far  S.  as  Willamette,  as  far  W.  as  The  Dalles  beds,  as  far  N.  as 
N.  side  of  Columbia  River,  and  unknown  distance  to  E.  Conviction  prevails  that 
Dalles.  Madras,  and  Arlington  fms.  represent  a period  of  aggradation  during  first 
glacial  Rtnge. 

E.  T.  Hodge,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  No.  3.  pp.  024-908).  Early  Pleist. 
fossils  in  gravels  of  Arlington  fm.  near  Umatilla.  Uncon.  overlies  Columbia 
River  basalt  (Mlo.). 

E.  T.  Hodge,  1932  (Unlv.  Oreg.  Pub.,  Suppl.  to  Geol.  Ser.,  vol.  1,  No.  5).  Arlington 
lake  bedn. — Pleist.  fossils  in  older  gravels.  Perhaps  part  of  fm.  is  Recent.  The 
name  is  not  wholly  distinctive  of  this  fm.,  and  in  later  publications  we  propose  to 
call  It  Shutter  fm.  On  E.  side  of  Deschutes  River  the  fm.  intergrades  with  Madras 
fm.  Lies  uncon.  on  Columbia  River  basalt.  The  lake  beds  and  gravels  occur  as 
erosionul  remnant  patches  up  to  elev.  of  1,750  ft. 

The  town  of  Arlington  is  near  Shutler. 

t Arlington  traps. 

Name  applied  by  N.  H.  Dart  on  (U.  S.  G.  S.  Bull.  67,  1800),  to  several  small 
sheets  of  Palisade  diabase  (intrusive)  near  Arlington,  Hudson  Co.,  N.  J. 

Arlington  moraine. 

Pleistoeene  (Wisconsin  stage)  : Northeastern  Illinois.  (See  M.  M.  Leighton, 
16th  Int.  Geol.  Cong.  Guidebook  26,  1932,  pi  2.) 

Arlington  Heights  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Illinois.  (See  M.  M.  Leighton, 
16th  Int.  Geol.  Cong.  Guidebook  26,  1932,  p.  15.)  See  also  Tinlcy  Park 
moraine. 

Armendaris  limestone. 

Ordovician : New  Mexico. 

C.  R.  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  pp.  259,  200).  Annrndarin  Inn. — 
Lss.,  300  ft.  thick,  underlying  Montoyan  series  and  uncon.  overlying  late  Cumb. 
qtzilOB  (Lone  terrnne)  In  N.  Mex.  The  main  body  of  Early  Ordoviclc  lss.  well 
displayed  in  Sierra  de  los  Caballos.  [Derivation  of  name  not  stated.] 

Armenia  limestone  lentil  (of  Oswayo  formation). 

Devonian  or  Carboniferous:  Central  northern  Pennsylvania  (Bradford 
County). 

II.  S.  Williams  and  E.  M.  Kindle.  1905  (U.  8.  G.  8.  Bull.  244),  Armenia  Is.  lentil  of 
Outvaya  fm. — Is  No.  29  of  Armenia  Mtu  section,  Bradford  Co.  Contains  probably 
not  more  than  25  per  cent  of  lime,  but  since  no  other  bed  in  section  above  the 
Chemung  contains  an  appreciable  quantity  of  lime,  it  is  regarded  as  a Is.  Thickness 
iO  to  20  ft.  Lies  149  ft.  below  top  of  Oswayo  fm.  Contains  Curbf.  fish  remains. 
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Armstrong  member  (of  Cuyahoga  formation). 

Mlssissippian : North-central  Ohio  (Wayne  County). 

G.  W.  Conrey.  1921  (Ohio  Geol.  Suit.,  4th  ser.,  Bull.  24,  p.  54).  Armstrong  mrmb. 
of  Cuyahoga  fm. — Greenish  bull,  flue-grained  as.,  25  to  55  ft.  thick.  Upper  part  in 
layers  2 to  6 luchea  thick;  lower  25  ft.  mnssive,  irregularly  bedded,  with  marked 
tendency  toward  lenticular  heda.  Underlies  Black  Hand  memb.  and  overlies  Bur- 
bank memb.  Named  fur  exposure  near  village  of  Armstroug,  Wayne  Co. 

Armuchee  chert. 

Lower  and  Middle  Devonian : Northwestern  Georgia. 

C.  W.  Hayes.  1902  (U.  8.  G.  8.  Rome  folio,  No.  78,  p.  3).  Armuchcr  chert.— 
Rusty,  sandy,  bedded  chert,  at  places  grading  Into  ferruginous  as.  Thickness  0 to 
50  ft  Underlies  Chattanooga  sh.  and  overlies  ltockwood  fm.,  on  N.  side  of 
Coosa  Valley,  NW.  of  Coosa  fault.  Probably  contemp.  with  Frog  Mountain  as., 
of  Oriskany  age.  which  is  present  in  only  SW.  corner  of  Rome  quad. 

C.  Butts,  1927  ( V . 8.  G.  S.  Bessemer-Vandlver  folio.  No.  221,  p.  10).  Typical 
Frog  Jftn  as.  is  all  of  Onondagu  age.  It  extends  NE,  into  Ga.,  where  It  is 
present  In  Lavender  Mtn  and  In  Horseley  Mtn,  about  1 m.  W.  of  Rome,  and 
was  mapped  by  Hayes  In  Armuchcr  chert.  In  both  of  these  mtns  this  ss.  Is 
immediately  underlain  by  fosslliferous  chert  which  belongs  to  Armuchee  chert  ol 
Hayes  as  described  In  Rome  folio. 

Named  for  exposures  around  Armuchee,  Floyd  Co. 

Arnheim  shale.  (In  Richmond  group.) 

Upper  Ordovician : Southwestern  Ohio,  southeastern  Indiana,  and  west 
central  Kentucky  and  Tennessee. 

A.  F.  Foerste,  1905  (Sci..  n.  s.,  vol.  22,  p.  150).  Arnheim  bed  Introduced  to  replace 
preoccupied  name  Warren.  Consists  of  sh.  and  clay,  with  nodular  clay  layer  ai 
top.  Thickness  63  ft.  Underlies  Waynesvllle  bed  and  overlies  Mount  Auburn 
bed  (upper  part  of  McMillan  fm.]. 

Adopted  to  include  at  top  beds  called  by  A.  F.  Foerste  Fort  Ancient  div. 
of  WaynesviUe,  which,  because  of  fauna  and  strat.  break  at  their  top 
more  properly  belong  to  Arnheim  than  to  overlying  Waynesvllle,  ac- 
cording to  E.  O.  Ulrich  and  C.  Butts.  Foerste  also  originally  stated  that 
his  Fort  Ancient  div.  is  more  closely  related  fnunally  to  Arnheim  than 
to  Waynesvllle.  In  Ohio  the  Arnheim  is  chiefly  sh.  and  is  called  Arnheim 
sh.;  in  Ind.  and  Ky.  it  consists  of  clay  and  sh.  with  Is.  layers  and  is 
called  Arnheim  fm.;  in  Tenn.  it  is  wholly  Is.  und  is  called  Arnheim  Is. 
Basal  fm.  of  Richmond  group. 

Named  for  Arnheim,  Brown  Co.,  Ohio. 

Arnheim  limestone. 

Upper  Ordovician  : Western  Tennessee.  See  under  Arnheim  sh. 

Arnold  amygdaloid. 

Pre-Cambrian  (Keweenawau)  : Northern  Michigan. 

Local  name,  in  use  many  years.  Used  by  B.  S.  Butler  In  U.  S.  G.  S.  P.  P. 
144,  192ft.  Is  same  ns  Ashlied  amygdaloid.  The  mineralized  part  is 
the  Arnold  lode. 

Named  for  occurrence  In  Arnold  mine,  Keweenaw  Co. 

Arnold  flow. 

Includes  Arnold  amygdaloid  and  underlying  trap. 

Arnold  member  (of  Deese  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1928  (Okln.  Geol.  Surv.  Bull.  40Z,  p.  15).  Arnold  memb..  near 
middle  of  Deese  fm.,  N.  of  Ardmore,  Includes  a fosslliferous  is.  up  to  50  ft. 
thick. 
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C.  W.  Tomlinson,  1928  (Okla.  Gcol.  Surv.  Bull.  46.  pp.  36-38).  Arnold  memb-m 
near  middle  of  Decs©  fm.,  consists  of  (descending  l : (O  Medium-grained  massive 
buff  88.,  50  ft.;  (2)  sh.,  50 ± ft.;  (3)  Is.  (fossillferous,  thin-bedded,  more  or  less 
earthy  and  lumpy,  interbedded  with  calc,  sb.,  and  carrying  lenses  of  smoky 
chert).  50 ± ft.;  (4)  100±  foot  interval;  (5)  richly  fossiliferous  shales  associate*! 
with  float  or  smoky  chert.  Named  for  Arnold’s  Reef,  on  Arnold  farm,  in  sec. 
33,  T.  3 S.,  R.  1 E.  [Columnar  section  on  pi.  18  shows  1,900±  ft.  of  strata  btw. 
Arnold  memb.  and  underlying  Devil’s  Kitchen  memb.  of  Deese  fm.] 

See  also  C.  W.  Tomlinson,  A.  A.  P.  G.  Bull.,  vol.  18,  No.  8,  1934,  p.  1065. 

Arnoldsburg  sandstone.  (In  Monongahela  formation.) 

Pennsylvanian;  Western  West  Virginia  and  eastern  Ohio. 

R.  V.  Hcnnen,  1911  (W.  Va.  Geol.  Surv.  Rept.  Wirt,  Roane,  and  Calhoun  Counties, 
pp.  57.  202,  505).  Arnoldsburg  ss. — Coarse  brown  nnd  gray  as.  forming  high 
pebbly  cliffH.  Thickness  25  to  45  ft.  Lies  40  to  50  ft.  below  Uniontown  Is.  and 
overlies  Lower  Uniontown  coal.  Named  for  Arnoldsburg,  Calhoun  Co.,  W.  Va. 

Arnoldsburg  limestone.  (In  Monongahela  formation.) 

Pennsylvanian : Eastern  Ohio  and  northern  West  Virginia. 

W.  Stout,  1929  (W.  Va.  Acad.  Scl.  Proc.,  vol.  3,  pp.  140,  143).  Arnoldsburg  Is. 
(new)  is  a buff  hard  stratum  occupying  most  of  interval  btw.  Fulton  green  ah. 

and  Arnoldsburg  ss.  in  northern  pan  handle  region  of  W.  Va.  and  belonging 

just  below  horizon  of  Lower  Uniontown  coul.  Thickness  0 to  15  feet.  Named 
for  association  with  Arnoldsburg  88. 

R.  E.  Lambnrn,  1930  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  35,  pp.  181,  244-247).  In 

many  parts  of  W.  Va.  and  eastern  Ohio  the  Is.  btw.  Uniontown  coal  and  Fulton 
green  sh.  is  divided  into  2 well-defined  Is.  horizons  separated  from  each  other 

by  aren.  sh.  or  ss.  The  lower  part  of  this  Is.  lies  in  contact  with  or  closely 

above  Fulton  sli.,  nnd  upper  part  is  usually  a few  ft.  below  Uniontown  coal. 

D.  B.  Reger  of  W.  Va.  Geol.  Surv.  proposes  to  restrict  Uniontown  Is.  to  that 
part  which  lies  closely  below  Uniontown  coal  and  to  use  Arnoldsburg  for  the  Is. 
which  lies  close  above  Fulton  green  sh.  The  term  Arnoldsburg  is  hereby  accepted 
by  Ohio  0**01.  Surv.  and  will  be  used  in  this  and  subsequent  repts  on  Monongahela 
series  of  this  Stute.  The  Uniontown  Is.  formerly  included  Arnoldsburg  ss.  and 
Arnoldsburg  Is.  horizons.  [Thicknesses  of  Arnoldsburg  Is.  given  by  Lamborn 
range  from  3 to  12  ft.  in  Jefferson  Co.,  Ohio,  but  in  some  sections  the  name 
Uniontown  Is.  is  applied  to  nil  the  Iss.  and  shales  overlying  Fulton  green  sh.  ] 

D.  B.  Reger,  1931  (111.  Geol.  Surv.  Bull.  60.  pp.  217-239),  in  generalized  section 
of  Monongahela  fm.  of  W.  Va.,  gave  following  downward  succession  : Uniontown 
coal,  0 to  2;  gray  or  red  sh.,  0 to  10;  Uniontown  Is.,  0 to  15 ; rod  or  green  ah. 
with  thin  sss.  nnd  Iss..  44  to  59 ; Arnoldsburg  ss.,  25  to  30 : sh.,  0 to  5 ; Lower 
Uniontown  coal,  0 to  1 ; Arnoldsburg  Is.,  yellow,  fresh  water,  0 to  5 ; Fulton  green 
sb.,  0 to  5. 

W.  Stout,  1931  (111.  Geol.  Surv.  Bull.  60,  p.  212),  In  generalized  section  of  Monon- 
gaheln  fm.  of  Ohio,  gave  following  downward  succession : Uniontown  coal,  10 
inches ; Uniontown  sb.  and  Is.,  5 ft. : Arnoldsburg  as.,  8 ft. ; Arnoldsburg  coal 
absent ; Arnoldsburg  Is.  and  calc,  sh.,  37  ft. ; Fulton  green  sh.,  4 ft. 

Arnott  moraine. 

Pleistocene  (Illinoian)  : North-central  Wisconsin. 

S.  Wcidninn.  1907  (WIs.  Geol.  and  Nat.  Hist.  Surv.  Bull.  16).  Named  for  Arnott, 
Portage  Co. 

Aroostook  limestone. 

Silurian:  Northeastern  Maine  (Aroostook  County). 

H.  8.  Williams,  1900  (IT.  S.  G.  8.  Bull.  165,  pp.  21.  44—45).  Under  name  Aroostook  Is. 
are  grouped  the  calc,  shales  and  slates  covering  large  part  of  eastern  twp  of 
Aroostook  Co.  The  Aroostook  River  cuts  them  from  Wade  Twp  to  its  jnnetion 
with  the  St.  John.  The  few  fossils  indicate  Clinton  age.  Is  regarded  as  older 
than  Sheridan  sa.  and  Ashland  sli.  and  Is.  and  ns  representing  base  of  811.  in  this 
region. 
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Aroostook  Falls  diabase. 

Age  (?):  Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory,  1900  (U.  S.  G.  S.  Bull.  105,  pp.  115,  175-177).  Aroontook  Fall * 
diabase. — Dark-gray  rock,  with  characteristic  lamprophyrlc  appearance.  Occurs 
In  a number  of  dikes  cutting  the  blue  la.  of  the  region.  Named  for  occurrence 
at  Aroostook  Falls,  Aroostook  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  diabase  of  Aroostook  Co.  is 
mapped  in  block  designated  “mainly  Sil.,  but  some  of  Dev.  age.“ 

Arpin  conglomerate  and  quartzite. 

Pre-Cambrian  (upper  Huronian)  : Central  northern  Wisconsin  (Wood 

County). 

S.  Weidman,  1907  (Wls.  Geol.  Nat.  Hist.  Surv.  Bull.  16,  p.  366).  Arpin  cpl.  and 
qtzite. — Qtzite,  probably  200  to  500  ft.  thick,  which  resembles  Buraboo  qtzite. 
Exposed  immediately  S.  of  Arpin,  Wood  Co.  Contains  pebbles  of  Powers  Bluff 
qtzite.  Is  either  upper  or  middle  Huronian. 

C.  R-  Van  Hise  and  C.  K.  Leith,  1911  (U.  S.  G.  S.  Mon.  52,  chart  opp.  p.  598), 
assigned  this  fin.  to  “Anlmikle  group  (upper  Huronian).” 

Arrastre  quartzite. 

Probably  Lower  Cambrian:  Southern  California  (San  Bernardino  County). 
F.  E.  Vaughan,  1922  (Calif.  Univ.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  13,  No.  9,  pp. 
344.  351,  352-365,  and  map).  Arrastre  qtzite — The  oldest  sedlmentaries  positively 
identified  as  such  in  the  region.  Qtzites  and  quartzose  schists,  chiefly  thin 
bedded,  lu  beds  less  than  6 Inches  thick.  Differs  from  Saragossa  qtzite  in  that 

It  contains  no  beds  up  to  5 and  10  ft.  thick  of  pure  qtzite,  no  pure  sac- 

eharoidal  qtzite,  no  coarse  angular  grits,  pebble  cgl.,  or  cross  bedding.  No  fossils 
found.  Grades  into  Furnace  Is.  above.  Floor  on  which  it  was  laid  down  has  been 
destroyed  by  granite  intrusions. 

Named  for  Arrastre  Creek,  San  Bernardino  Co. 

Arriban  series. 

A time  term  applied  by  C.  R.  Keyes  (Sci.,  n.  s.,  vol.  23,  p.  921,  and  Am. 

Jour.  Sci.,  4th,  vol.  21,  pp.  298-300;  1900)  to  500  ft.  of  sss.  said  to  under- 

lie his  Llano  Estaeadan  series,  to  overlie  his  Wasatclian  series  in  N.  Mex., 
and  to  include  Santa  Fe  fm.  and  Galisteo  ss.  Derivation  of  name  not 
stated. 

Arrowhead  limestone  member  (of  Monte  Cristo  limestone). 

Mlssissippian  (middle)  : Southeastern  Nevada  (Goodsprings  region). 

D.  F.  Hewett,  1931  (U.  S.  G.  S.  P.  P.  162,  pp.  9,  18,  etc.).  Arrowhead  Is.  memb. — 
Alternating  layers  of  thin-bedded  blue  and  gray  is.  and  gray  sh. ; highly  fossllif- 
erous ; no  chert.  Thickness  10  to  20  ft.  Underlies  Yellowpine  Is.  and  overlies 
Bullion  doL,  all  members  of  Monte  Cristo  Is.  Named  for  Arrowhead  prospect, 
sec.  9,  T.  24  S.,  K.  58  K.,  Goodsprings  quad.  Fossils  (listed)  are  middle  Miss., 
according  to  G.  II.  Girty. 

tArrowmlnk  arkoslc  gneiss. 

Pre-Cambrian:  Southeastern  Pennsylvania  (Philadelphia  region). 

F.  Baseom,  1904  (Am.  Jour.  Sci.,  4th,  vol.  17,  p.  143).  Arrotcmink  arkosir  pnei/ts 
correlated  with  Baltimore  gneiss.  (In  U.  S.  G.  S.  Philadelphia  folio.  No.  162, 
1909,  Baltimore  gneiss  was  used,  and  Miss  Bascotn  states  (Dec.  5,  1936)  that 
later  work  has  not  changed  this  Identification.] 

Arroyo  formation.  (In  Clear  Fork  group.) 

Permian:  Central  Texas  (Taylor  and  Runnels  Counties  region). 

J.  W.  Beede  and  V.  V.  Waite,  1918  (Univ.  Tex.  Bull.  1816,  pp.  45-16).  (See  1918 
entry  under  Abilene  fm.] 

Most  geologists  (Including  U.  8.  Geol.  Survey  and  Tex.  Geol.  Survey,  Sella  rila, 
1933 j now  Include  Arroyo  fm.  in  Clear  Fork  group,  but  some  geologists  have 
Included  it  In  Wichita  group. 
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Arroyo  Seco  gravel. 

Pleistocene:  Northern  California  (Mokelumne  River  Basin). 

A.  M.  Piper,  H.  8.  Gale,  and  H.  E.  Thomas  (D,  S.  G.  S.  W.  S.  P.  780,  in  press). 
Arroyo  Seco  (/ravel — Water-worn  cobbles,  gravel,  anti  sand  derived  chiefly  from  pre- 
Cret.  crystalline  rocks.  Is  a pediment  gravel  that  mantles  the  dissected  Arroyo 
Seco  pediment  in  Arroyo  Seco  Land  Grant,  along  W.  front  of  Sierra  Nevada. 
Thickness  0 to  19  ft.  Con  temp,  sediments  presumably  exist  to  much  greater  thick- 
ness beneath  cover  in  axis  of  California  trough.  Underlies  Victor  fm.  and  uncoil, 
overlies  Laguna  fm.  (Pllo.  ?). 

Artemisa  limestone. 

Cretaceous : Cuba. 

J.  W.  Lewis,  1932  (A.  A.  P.  G.  Bull.,  vol.  16,  p.  537).  [Assigned  to  Jurassic  or 
Cret.J 

Artemisia  gravel. 

Pleistocene:  Great  Lakes  region  (Ontario  and  Michigan). 

W.  E.  Logan,  1863  (Canada  Geol.  Surv.  Repts  1843-63,  pp.  887,  908-909).  Artemisia 
gravel. — A belt  of  loose  gravel,  stretching  southward  across  the  peninsula  of  west- 
ern Canada  from  near  Owen  Hound  to  Brantford,  a distance  of  100  ml.  Average 
breadth  of  belt  23  ml.  Covers  total  area  of  more  than  2,000  sq.  mi.  The  gravel 
Is  all  well  rounded  and  generally  coarse;  often  constitutes  what  might  properly 
be  called  shingle,  being  loose  and  free  from  any  admixture  of  clay ; and  it  is 
distinctly  stratified.  After  forming  a northward  spur  in  Euphrasia  Twp  it  reaches 
Beaver  River  in  the  N.  of  Artemisin.  Relations  to  Algoraa  sand  and  to  Haugeen 
clay  not  fully  determined.  (In  table  on  p.  887  it  Is  placed  btw.  Haugeen  clay 
below  and  Algoma  sand  above.]  Near  Brantford  It  rests  on  Erie  blue  clay. 

J.  W.  Spencer,  1891)  (Geol.  Hoc.  Am.  Bull.,  vol.  1,  pp.  85-86).  Artemisia  gravel  of 
Canadian  Survey  Includes  sand,  gravel,  and  even  till  deposits  of  all  kinds  and  ages. 
The  term  should  he  restricted  to  the  ridges  occupying  position  of  the  very  high- 
level  beaches.  Named  for  Artemisia  Twp,  Ontario. 

Artesia  sand. 

Subsurface  sand,  of  Term,  (probably  Capitan)  age,  in  Artesia  field,  Eddy 
Co.,  N.  Mex. 

Arthrodiran  sandstone. 

Upper  Devonian : Central  Arizona. 

See  Sycamore  Creek  *#.,  also  Jerome  fm.  Paleontologic  name,  based  on  con- 
tent of  fishes  of  group  Arthrodira. 

Artiboiiite  group. 

Miocene:  Haiti. 

W.  P.  Woodring,  1922  (Haiti  Geol.  Surv..  St  rat.  and  structure  of  central  plain. 
Washington).  Includes  Las  Cahobus  fm.,  Thomonde  fm.  and  Malsade  tongue,  and 
Madame  Jole  fm. 

Arundel  formation.  (Of  Potomac  group.) 

Lower  Cretaceous : Eastern  Maryland. 

W.  B.  Clark.  1897  (Md.  Geol.  Surv.  vol.  1,  pp.  156,  190).  Arundel  fm.— Series  of 
large  and  small  lenses  of  iron-ore  hearing  clays  which  occupy  ancient  depressions 
in  surface  of  Patuxent  fm.  The  largest  leiiBes  nearly  125  ft.  thick.  The  clays 
are  highly  carbonaceous.  Lfgnitlzed  trunks  of  trees  are  often  found  In  upright 
position  with  their  roots  still  Intact.  Vast  quantities  of  nodules  of  iron  carbon- 
ate are  scattered  through  the  tough  dark  clays.  In  upper  part  of  fm.  the  car- 
bonate ores  have  changed  to  hydrous  oxides  of  iron.  Fossils  mainly  dinosaurian 
remains.  Uncon.  underlies  Patapsco  fm.  Included  in  Potomac  group.  Named  for 
Anne  Arundel  Co. 

Arvonia  slate. 

Upper  Ordovician:  Central  Virginia  (James  River  region). 

T.  L.  Watson  nnd  S.  L.  Powell,  1911  (Am.  .Tour.  Scl.,  4th,  vol.  31.  pp.  36-43). 
West  of  Blue  Ridge  the  Martlnsburg  sh.  (Upper  and  Middle  Ord.)  was  laid  down 
at  about  same  time  as  Quant ico  and  Arvonia  belts  of  si. 
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T.  L.  Watson,  1910  (Vn.  (tool.  Surv.  geol.  map  of  Va.).  (Map  explanation  states 
that  the  Ord.  (Cincinnatian)  block  “Includes  the  Arvonla  and  Quatitico  slates  of 
the  Piedmont  Plateau  province."  1 

A.  I.  Jonas,  1927  (Geol.  8oc.  Am.  Bull.,  vol.  38,  p.  119,  abstract).  At  the  James 
River,  In  Va.,  Arvonim  Hint  cm,  of  C'hazynu  age,  are  infolded  In  n continuation  of 
the  Peach  bottom  ayncline. 

A.  I.  Jonas,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  pp.  841-842).  Arvonla  «l. — Blue 
slat»*8  which  uncon.  overlie  Peters  ('reek  fm.  and  Precambrian  granite,  with  a 
basal  cgl.  present  In  part  of  nrea.  Nave  been  previously  mappinl  and  described  but 
not  named.  Writer  proposes  name  Arvonia  *late * for  these  beds.  Bassler  classi- 
fies fossils  as  probably  of  C'haay  (Lower  Ord.]  age.  Exposed  at  Arvonla. 

A.  I.  Jonas.  1932  (Va.  Geol.  Surv.  Bull.  38,  p.  251.  Fossils  have  been  found  In 
Arvonia  *1.  by  Darton  (Am.  Jour.  Set,  3d.  vol.  44.  pp.  50-52,  1892)  aud  others  in 
an  old  quarry  K.  of  Arvonla  Station.  They  include  rrlnolds,  brachlopods  and  trl- 
lobltes  of  late  Ord.  (Maysville)  age,  according  to  personal  communication  from 
C.  Schuchert  and  R.  8.  Bossier.  81.  of  same  nge  occurs  near  Quantlco  [Quautlco 
si. ) and  Dumfries,  in  NE.  Vn.  The  Arvonla  si.  is  similar  in  character  to  Peach 
Bottom  sl.  of  Mil.  and  Pa.,  whose  age  is  not  known  because  no  fossils  lmve  been 
found  in  it. 

TArvonian. 

A term  applied  In  some  early  repts  to  the  felsites  and  quarts  porphyries 
of  lower  part  uf  Huroniun  series.  The  name  was  imported  from  Wales. 
(See  J.  I).  Whitney  and  M.  E.  Wadsworth.  1884,  Harvard  Coll.  Mils. 
Comp.  Zool.  Hull.,  vol.  7,  geoL  ser.  vol.  1,  No.  XI.  pp.  561,  562;  also  C.  R. 
Van  Hise  and  C.  K.  I^eith,  1900,  U.  S.  G.  S.  Hull.  300,  p.  88  and  index.) 

Asbury  olay. 

Miocene  (upper)  : Eastern  New  Jersey  (Monmouth  County). 

H.  B.  KUmmel  and  G.  X.  Knapp.  1904  (N.  J.  Geol.  Surv.  vol.  G,  p.  145).  Atbury 
clay. — Dark  clay  with  thin  lamina*  of  sand.  Thickness  0 to  12  ft.  Believed  to 
lie  below  the  great  mass  of  "fluffy  sand,”  which  underlies  Allowny  clay  in  Glou- 
cester and  Salem  Counties.  Present  in  Monmouth  Co.,  but  absent  in  Burlington 
Co.  and  SW.  to  Salem  Co.  Not  certainly  known  whether  Asbury  clay  forms  n single 
well  defined  bed  of  wide  extent  and  varying  thickness,  or  is  a series  of  overlapping 
lenses,  some  thin,  some  thick,  separated  by  beds  of  fine,  loose,  light  sand,  all  oc- 
cupying about  same  general  borizou.  Evidence  seems  most  to  favor  latter  view. 
Rests  uncon.  on  Eocene  marl.  Named  for  development  just  W.  of  Asbury  Park. 

Is  a part  of  Kirkwood  fm. 

Ashawa  till. 

A term  employed  by  C.  [R.]  Keyes  to  cover  the  Wisconsin  till  of  Iowa,  also 
(Pan-Am.  Geol.,  vol.  58,  p.  203,  1932)  to  a single  till  sheet  of  Wisconsin 
stage. 

Asha  wan. 

Name  projxiscd  by  C.  [It.]  Keyes  (Pan-Am.  Cool.,  vol.  45,  pp.  150-151, 
1920)  to  replace  Wisconsin,  as  applied  to  the  late  Pleist  till  of  Keewatin 
glacier,  with  suggestion  that  Wisconsin  be  restricted  to  the  late  Pleist 
till  of  the  I^abradoran  glacier. 

Ashbed  amygdaloid.  (In  Ashbed  group.) 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  R.  Marvine,  1873  (Mlcb.  Geol.  Surv.  vol.  1.  pt.  2,  pp.  56,  58,  102,  116,  129,  anil 
chart).  Scoriaceous  amygdaloids  called  “Ash-bed. “ Probably  = Hancock  or  South 
Pewabic  bed  of  Houghton  Co.  Thickness  about  180  ft. 

R.  D.  Irving,  1883  (U.  S.  G.  8.  Mon.  5,  p.  173).  The  amygdaloid  of  bed  65  is  the 
layer  so  well  known  as  the  Ashbed.  though  the  name  is  certainly  a misnomer 
eo  far  ns  It  means  to  indicate  an  origin  in  the  condition  of  volcanic  usb. 

Belongs  to  Ashbed  group  and  has  been  worked  in  old  Ashl»ed  mine, 
Keweenaw  Co.  The  mineralized  part  is  Ashbed  lode. 
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Ashbed  flow. 

Includes  Ashbed  amygdaloid  and  underlying  trap. 

Ashbed  group. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

R.  D.  Irving.  1883  (V.  S.  G.  8.  Mon.  5.  pp.  172-173,  178.  180,  pis.  17  and  18). 
A aeries  of  diabase  and  diabase  amygdaloid  flows,  including  cgls.,  underlying 
Marvine’s  group  C and  overlying  the  Greenstone  group.  Thickness  018  ft. 

According  to  A.  C.  Lane  (Mich.  Geol.  and  Biol.  Surv.  Pub.  6,  geol.  ser.  4, 
1911 ) the  Ashbed  group  is  1,239  to  2,400  ft  thick. 

It  underlies  Eagle  River  group  and  overlies  Central  Mine  group,  the  top 
fm.  of  which  is  the  Greenstone  flow. 

Apparently  named  by  Irving  for  fact  it  Includes  the  Ashbed  amygdaloid, 
but  according  to  A.  C.  Lane  (1911)  it  occurs  in  old  Ashbed  mine, 
Keweenaw  Co.,  so  that  it  has  a geographic  significance. 

Ashcroft  rhyolite  porphyry. 

Tertiary  (Oligocene?)  : British  Columbia. 

C.  W.  Drysdale,  1914  (Canada  Geol.  Surv.  Summ.  Kept.  1912,  p.  141),  and  1916 
(Summ.  Rept.  1910,  p.  87). 

Asher  formation. 

Permian : Central  and  central  southern  Oklahoma. 

G.  D.  Morgan,  1924  (Bur.  Geol.  [Okla  1 Bull.  2.  pp.  141-142,  pis.  8,  27,  and  map). 
Ather  fm. — Typical  red  beds.  Basal  30  ft.  consists  of  a series  of  coarse,  red  and 
brownish-red  sss.  that  cap  N.  bluff  of  Canadian  River  from  bridge  8.  of  Asher 
to  northern  edge  of  Stonewall  quad.  Contains  no  arkosic  material,  but  arkose 
is  characteristic  of  underlying  Pontotoc  terrane  [group].  The  portion  of  fm. 
present  in  NW.  corner  of  quad,  is  250  ft.  thick.  No  upper  limit  is  here  defined. 
No  fossils  found,  but  upon  evidence  afforded  by  color  and  position  in  section  is 
referred  to  lower  Perm.  Next  younger  fm.  is  Guertie  sand,  of  Pleist.  age. 

The  top  of  Asher  fm.  as  defined  by  H.  D.  Miser  (geol.  map  of  Okla.,  1926) 
is  base  of  Enid  fm.  as  first  defined. 

Named  for  development  at  and  W.  of  Asher,  Pottawatomie  Co. 

Ashland  limestone. 

Silurian:  Northeastern  Maine  (Aroostook  County). 

H.  S.  Williams.  1900  (U.  S.  G.  S.  Bull.  165,  pp.  21,  51,  52-54).  Ashland  Is. — 

Mainly  pore  gray  Is.,  murh  fractured.  The  fragmental,  brecciated  condition  Is 

common  to  it  wherever  seen.  Contains  fauna  correlated  with  Niagara  of  N.  Y. 

Appears  to  be  younger  than  Ashland  shales  and  older  than  Square  Lake  1b. 

Named  for  exposures  in  Ashland  village  (in  a ledge  ^opposite  Ashland  Hotel), 
Aroostook  Co. 

Ashland  shale. 

Silurian:  Northeastern  Maine  (Aroostook  County). 

H.  8.  Williams.  1900  (U.  8.  G.  8.  Bull.  105.  pp.  21,  45.  49-51).  Ashland  shales.— In 
Ashland  village,  along  road  opposite  the  hotel,  and  southward  toward  Mnsardis, 
are  several  outcrops  of  Iss.,  calc,  shales,  and  sss.  which  present  strnt.  relationship 
to  one  another,  but  on  account  of  shear  planes  and  semlslated  structure,  as  well 
as  intervals  unexposed,  some  doubt  must  be  held  regarding  accuracy  of  interpre- 
tation. The  irregular,  block  like  masses  of  is.  opposite  the  hotel  are  met  on  8.  side 
by  yellowish,  weathered  shales.  There  is  an  Interval  of  several  hundred  ft.  show- 
ing no  rock  exposures.  On  K.  side  of  road  there  is  a rock  cut  about  40(0  ft. 
8.  of  hotel.  The  rocks  in  this  exposure  are  calc.,  thin-bedded  shales,  somewhat 
nodular  and  weathering  yellowish  from  iron  oxide.  Some  layers  contain  nearly 
pure  argill.  shales,  others  are  calc.  The  calc,  layers  are  all  somewhat  aren., 
showing  pebbles  of  quartz,  Jaspers,  and  siliceous  slates,  mingled  with  broken  calc, 
shells,  and  an  approach  to  the  conditions  of  Sheridan  sa.  Writer's  interpretation, 
with  tils  present  knowledge  of  facts,  is  that  the  shales  are  older  than  the  Ifcs., 
and  that  Sheridan  sss.  are  of  same  age  as  [or  older,  p.  21]  the  shales.  Fauna 
correlated  with  Niagara  of  N.  Y,  Regarded  as  younger  than  Aroostook  Is. 
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Ashland  mica  schist. 

Pre-Cambrian : Eastern  Alabama. 

E.  A.  Smith  and  H.  McCalley,  1904  (Ala.  Geol.  Surv.  Bull.  0.  p.  8).  Ashland  mica 
schiata. — Metamorphtc  sediments  of  undet.  age,  probably  Paleozoic.  Older  than 
Talladega  alatea  and  younger  than  the  older  (probably  pru-Camh  i rates  aclilsts. 

G.  I.  Adams,  19a8  (Ala.  Geol.  8urv,  Spec.  Bept.  No.  14.  map,  pp.  32-33).  Ashland 
mica  schist. — Schists.  chiefly  gnrnettferoua  biotlte  schist  and  siliceous,  more  or  less 
graphitic,  muscovite  schist,  the  two  types  Intergradtng.  Contains  some  qtslte.  Is 
penetrated  by  both  basic  and  acid  lntruslves.  not  separable  on  map.  Thickness 
probably  10,000  ft.  Assigned  to  Algonkian,  but  without  definite  proof. 

In  view  of  fact  that  “Archean  system”  and  “Algonkian  system"  have  been 
discarded,  this  fm.  is  now  classified  by  U.  S.  Geol.  Survey  us  pre-Camb. 

Named  for  development  around  Ashland,  Clay  Co. 

tAshland  Leptostrophla  cone. 

Term  applied  by  H.  8.  Williams  (Set,  n.  s.,  vol.  24,  pp.  360-372,  1906)  to 
Leploatrophia  zone  at  top  of  Wellsburg  ss.  memb.  of  Chemung  fm.  In 
Ithaca  region,  N.  Y.,  because  of  outcrops  in  Ashland  Hills. 

The  U.  S.  Geol.  Survey  does  not  apply  geographic  names  to  faunal  zones. 

Ashland  limestone. 

Pennsylvanian : Southeastern  Nebraska. 

G.  E.  Condra  nnd  N.  A,  Bengston,  191.1  (Nebr.  Acad.  Scl.  Pub.,  vol.  9,  No.  2,  pp.  7, 
24).  Anhland  /«. — Main  body  light  gray.  massive,  hard.  Basal  3)4  ft.  inter- 
bedded  Isa.  and  shales.  Thickness  12  ft.  Lies  18  to  18  ft.  above  South  Bend  la. 
la  top  luemb.  of  Braddyvllie  fm.  in  Nebr.  Named  for  town. 

G.  E.  Condra,  1930  (Nebr.  Geol.  Surv.  Bull.  3.  2d  ser.,  p.  11).  Ashland  is.  abandoned, 
as  another  name  has  priority.  The  Ashland  la.  la  the  Wceplugwator  is. 

tAshley  marl. 
tAshley  River  beds. 
tAshley  River  marl, 
t Ashley -Cooler  beds. 
tAshley-Cooper  phase. 
tAshley-Cooper  marl. 
tAshley  and  Cooper  beds. 
tAshley  phosphate  beds. 

Eocene  (upper)  : Southern  South  Carolina  (Dorchester  County). 

M.  Tnomey,  1848  (Agric.  Surv.  8.  C.  1st  Kept.,  pp.  162-100,  190,  211).  [See  quota- 
tion under  Cooper  marl.  I 

All  of  the  above  names,  used  in  foregoing  and  subsequent  repts.,  are  re- 
placed by  Cooper  marl,  which  is  of  Jackson  age.  The  Ashley  marl  of 
E.  Sloan,  1908  (S.  C.  Geol.  Surv.,  ser.  4,  Bull.  2).  which  he  defined  as 
younger  than  Cooper  marl.  Is  interpreted  by  C.  W.  Cooke  (U.  S.  G.  S. 
Bull.  867.  1936)  us  including  in  part  Hawthorn  fm.  (lower  Miocene)  and 
in  part  Cooper  marl  (upper  Eocene). 

Named  for  exposures  along  Ashley  River,  Dorchester  Co. 

Ashley  Hill  limestone. 

Cambrian:  Eastern  New  York  (Columbia  County). 

T.  N.  Dale,  1893  (D.  8.  G.  8.  13th  Ann.  Bept..  pt.  2.  p.  312).  Ashley  Hill  Ca mb.  la. 
[in  hsadlngl. — Another  is.  belt  associated  with  grits  and  shales  occurs  at  Ashley 
Hill,  In  NE.  corner  of  Chatham  Twp.  Columbia  Co.,  about  1 tnl.  N.  of  ll.i y vide 
or  Rider's  Mills  Station  on  Icbanon  Springs  It.  K . and  2 ml.  8.  of  Bralnnrd,  In 
Nasaau.  Thla  1b.  belt  cannot  be  connected  with  other  Is.  belts  in  thin  region,  ns 
they  trend  differently  and  are  separated  by  masses  of  grit. 
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Ashnola  gabbro. 

Carboniferous  ( ?)  : Southwestern  British  Columbia  and  central  northern 
Washington. 

R.  A.  Daly,  1006  (Geol.  Soc.  Am.  Bull.,  vol.  17.  pp.  329-376).  AshnoUi  gabbro. — A 
long  slab  of  gabbro,  ranging  with  Cathedral  Fork  of  Aalmola  River.  Is  a roof 
pendant  to  Remind  batholith,  and  older  than  Retnm<-1  granodiorite.  Extends  for 
5 mi.  May  be  contemp.  with  Kruger  schists  (probably  late  Carbf.),  or  may  be 
Tilasslc. 

It.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  map  13).  [The  mass 
mapped  as  Ashnola  gabbro  lies  2 ml.  E.  of  Ashnola  River.  B.  C.  and  Wash.  ] 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Kept.  Chief  Ast.  1910,  vol.  2,  p.  435). 

Ashokau  beds. 

Middle  Devonian : Eastern  New  York  (Ulster  and  Greene  Counties). 

A.  W.  Grabau,  1917  (Geol.  Soc.  Am,  Bull.,  vol.  28,  p.  954).  Ashokan  beds. — Non- 
marine  terminal  phase  of  Hamilton  In  Ulster  Co.  region.  Shales  and  sands  500 
to  600  ft.  thick.  No  fossils  except  plants.  Form  principal  bluestone  fm.  of 
Ulster  Co.  Prosser  erroneously  called  those  beds  Sherburne  In  his  monograph  on 
Hamilton  and  Portage  beds  of  eastern  N.  Y.  Overlie  J fount  Marion  beds,  the  lower 
fosslliferous  Hamilton  beds  of  Ulster  Co.  region. 

A.  W.  Grabau,  1919  (Geol.  Soc.  Am.  Bull.,  vo!.  30,  pp.  468  470).  Ashokan  fm. — The 
so-called  Sherburne  ss.  of  the  Hehlerbcrgs.  Shales  and  (lags  500±  ft.  thick. 
Underlies  Oneonta  fm.  in  Ulster  and  Greene  Counties.  No  fossils.  I am  satisfied 
this  fm.  is  a continental  phase  of  Upper  Hamilton  and  therefore  beneath  base  of 
typlcul  Sherburne  ss.  Rests  on  Mount  Marion  beds  without  strut,  break.  Named 
for  exposures  in  Asbokan  (list.,  W.  of  Kingston. 

G.  H.  Chadwick  (1932)  has  named  the  beds  overlying  Ashokan  Hurston r in 
Catskill  area  the  Kiskatom  red  beds. 

Ashtabula  moraine. 

Pleistocene  (late  Wisconsin)  : Northern  Ohio  and  northwestern  Pennsyl- 
vania. Included  in  Lake  Escarpment  morainic  system.  Named  for 
Ashtabula,  Ohio.  (See  U.  S.  G.  S.  Mon.  41.) 

tAshton  schists. 

Pre-Cainbrian : Northeastern  Rhode  Island. 

J.  B.  Woodworth,  1800  (U.  S.  G 8.  Mon.  S3,  pp.  106.  107).  Athlon  arhiafa.— Arglll. 
rooks  of  Biackstone  scrips,  which  succeeded  the  deposition  and  partial  erosion  of 
Camiarland  qtzites.  Characterized  as  a whole  by  greenish  color.  Some  of  rocks 
Included  in  the  schists  are  probably  of  igneous  origin.  Occur  at  Ashton,  Provi- 
dence Co. 

B.  K.  Emerson  and  J.  H.  Perry,  1007  (U.  8.  G.  8.  Bull.  311,  p.  11).  "Ashton 
schists"  of  Woodworth  included  Marlboro  fm.  and  Albion  schist  memh.  of  West- 
boro  qtzlte,  of  present  classltication.  (Woodworth  also  called  these  rocks  "Ashton 
series."] 

Ashton  zone. 

A zone  in  lower  part  of  Fernando  group  in  Huntington  Roach  oil  field  of 
Orange  Co.,  southern  Calif.  Consists  of  1,200  to  2.000  or  more  ft.  of 
sticky  brown  sh..  sandy  shales,  sands,  and  hard  shells.  Some  producing 
wells  have  penetrated  it  to  depth  of  nt  least  1,750  ft.,  according  to  S.  H. 
Gester.  H.  S.  Gale  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  3,  1033,  p.  330) 
assigned  it  to  Ilepetto  siltstone  (lower  Plio.). 

Ashville  beds. 

Cretaceous : Manitoba. 

8.  B.  Kirk,  1030  (Canada  Geol.  Surv.  Summ.  Kept.  1020,  pt.  B,  p.  117), 

tAspnlaga  clay. 

tAspalagu  marl. 

tAspalagu  phase  of  tWnldo  formation. 

tAsjialaga  phase  of  tChattahoochee  formation,  or  lower  layer. 
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Miocene  (lower) : Florida  and  southern  Georgia. 

Ia.  C.  Johnson,  1802  (Geol.  8oc.  Am.  Bull.,  vol.  3,  pp.  128-132).  Aspalaga  Way*.— 
Tough  calc,  clays  or  altered  marls,  brown  and  dark-colored,  Including  residuum 
after  Hme  of  shells  Is  leached  away.  Thickness  60  ft.  at  Aspalaga  (Liberty  Co.J, 

Fla.  (where  they  underlie  Lafayette  fm.).  Overlie  40  ft.  of  Is.,  the  upper  layers 

of  which  are  full  of  fossils,  corals,  and  lamellibranchs,  and  OrbituUtes  floridana, 
and  which  for  sake  of  distinction  we  may  call  the  Aspalaga  phase  of  Waldo  fm. 

On  Sweetwater  Creek.  Fla.,  the  Aspalaga  marl,  20  to  40  ft.  thick,  is  overlain  by 

Alum  Bluff  or  Chipola  marl  and  underlain  by  Aspalaga  phase  or  upper  layer  (30  ft. 
thick)  of  Chattahoochee  fm. 

A.  F.  Foe  rate,  1894  (Am.  Jour.  8ci.,  3d,  vol.  48,  pp.  41-34).  Aspallaga  dags  (marl), 
67  ft.  thick,  not  seen  at  type  loc.,  but  well  exposed  at  Rock  Bluff  (Liberty  Co., 
Fla.?].  Whether  they  belong  to  Chattahoochee  or  Chipola  will  no  doubt  be 
settled  as  Investigations  go  on.  1 am  inclined  to  consider  them  as  top  of  the 
Chattahoochee  I Tampa  Is.].  Overlie  Grlffln  bed. 

W.  H.  I>all  and  J.  Stanley-Brown,  1894  (Ueol.  Soc.  Am.  Bull.,  vol.  5,  p.  154). 
*‘ Aspalaga  marl ” of  Johnson  is  physically  continuous  with  the  sands  of  Alum 
Bluff  beds.  “ Aspalaga  clays”  of  Johnson  are  20  ft.  thick  and  belong  to  Chipola 
marl. 

C.  J.  Maury.  1902  (Bulls.  Am.  Pal.,  vol.  3,  No.  15,  p.  70).  No  real  discrimination 
could  lx*  made  btw.  so-called  “Aspalaga  clays”  of  Johnson  and  the  Chattahoochee 
is.  The  clays  appear  to  be  merely  argill.  beds  of  Is. 

G.  C.  Matson  and  F.  G.  Clapp,  1909  (Fla.  Geol.  8urv.  2d  Ann.  Kept.)  and  G.  C. 
Matson.  1913  (U.  8.  G.  8.  W.  8.  P.  319).  "Aspalaga  marl”  is  a part  of 
Chattahoochee  fm. 

Anpen  shale. 

Upper  Cretaceous:  Southwestern  Wyoming. 

A.  C.  Veatch,  1907  (IT.  8.  G.  8.  P.  P.  56).  Aspen  fm.—  Black  and  gray  shales  con- 
taining abundant  fish  scales.  Often  weathers  silvery  gray.  Thickness  1.500  to 
2,000  ft.  Underlies  Frontier  fm.  and  overlies  Bear  River  fm.  Is  of  Benton  age. 
Named  for  exposures  near  Aspen  Station  [Uinta  Co.J. 

Aspermont  dolomite. 

Permian:  Central  northern  Texas  (Stonewall  County). 

W.  E.  Wratber,  1017  (8W.  Ass.  Pet.  Geol.  Bull.,  vol  1,  see.  opp.  p.  96).  Aspermont 
dol.,  1 ft.  thick,  lies  105 ± ft.  below  top  of  Greer  fm. 

M.  G.  Cheney,  1929  (Univ.  Tex.  Bull.  2913,  pi.  1).  Aspermont  dol.  1b  older  than 
Koyston  fm.  and  younger  than  McCaulley  dol. ; all  Included  In  Double  Mtn 
group. 

G.  H.  Norton,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  955-956).  Borne  geologists 
correlate  Guthrie  dol.  with  Aspermont  dol. ; others  believe  Guthrie  is  older 
than  Aspermont. 

E.  U.  Sellards.  1933  (Univ.  Tex.  Bull.  3232.  p.  168).  Aspermont  dol.  Is  same  as 
Guthrie  dol.  and  Is  discarded,  Guthrie  having  bccu  more  commonly  used.  It  is 
in  Blaine  fm. 

Probably  named  for  Aspermont,  Stonewall  Co. 

Asphalto  lake  bed. 

Pliocene:  Southern  California  (northwestern  part  of  Kern  County). 

J.  G.  Cooper.  1894  (Calif.  Acad.  Rci.  Proc.,  2d  scr.,  vol.  4.  p.  168).  Asphalto  lake 
bed. — A small  fresh-water  deposit  of  fusslllferous  blackish  marl,  about  40  ml. 
8E.  from  Kettleman  lake  bed,  18  mi.  NW.  of  Buena  Vista  Lake,  and  1,100  ft. 
above  sea  level. 

Probably  named  for  exposures  at  or  near  Asphalto,  a village  near  Mc- 
Kittrick,  Kern  Co. 

Asphaltum  sandstone. 

Pennsylvanian:  Central  southern  Oklahoma  (Jefferson  County). 

J.  R.  Bunn,  1930  (Okla.  Geol.  Surv.  Bull.  40PP,  pp.  10-f).  Asphaltum  ss. — A series 
of  gray  to  buff,  yellow,  calc,  sss.,  generally  massive,  friable,  and  medium-grained. 
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but  locally  laminated  and  thin  bedded,  separated  by  sh.  beds.  Thickness  20  to 
50+  ft.  Underlies  Claypool  fm.  lOn  cross  section  lies  200 ± ft.  higher  than 
Oscar  ss.J  Is  exposed  in  vicinity  of  town  of  Asphalt  uni,  Jefferson  Co. 

Aspidella  slate. 

Pre-Cambrian : Newfoundland. 

A.  Murray,  1881  (Geol.  of  Newfoundland,  pp.  280-288). 

Aspinwall  limestone.  (In  Admire  shale.) 

Aspinwall  shale.  (In  Admire  shale.) 

Pennsylvanian : Southeastern  Nebraska. 

G.  E.  Condra  and  N.  A.  Rengston,  1015  (Nebr.  Acad.  Scl.  Pub.,  vol,  9,  No.  2. 
pp.  0,  17,  29).  Aspinirall  Is. — Usually  in  1 bed;  massive,  light  brown,  mottled. 
Thickness  1-2  ft.  Type  ioc.  is  at  Aspinwall.  Separated  from  underlying  Brown- 
ville  Is.  by  10  to  25  ft.  of  bluish  calc.  sh.  and  from  overlying  Falls  City  Is. 
by  18  to  57  ft.  of  bluish  calc.  sh.  Included  in  Admire  (?)  fm. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  73,  82,  89).  applied 
Aspinioall  sh.  to  all  beds  (25  ft.  thick  in  Nebr.  and  greater  in  Kans.)  btw. 
Falls  City  is.  and  Brownville  Is.,  thus  including  Aspinwall  Is.  of  1915  rept.,  which, 
however,  he  did  not  mention  and  appears  to  have  discarded.  Named  for 
Aspinwall  (now  abandoned),  SK.  of  Nemaha  City.  Nemaha  Co.  Included  in 
Admire  sh. 

R.  C.  Moore  and  G.  E.  Condra.  1932  (Oct.  1932  revised  classification  chart  of 
Penn,  rocks  of  Kans.  and  Nebr.),  divided  the  rocks  underlying  Falls  City  Is. 
and  overlying  Brownville  Is.  into  (descending)  Hnwxby  sh.,  Aspinwall  In., 
and  Towle  sh.,  thus  discarding  Aspinwall  ah.  and  restoring  Aspinwall  Is. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  9».  Aspinwall  In.  fm. 
underlies  Hawxby  sh.  fm.  and  overlies  Towle  sh.  fm.  [This  classification  was 
followed  by  R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  but  Moore  trans- 
ferred all  ImhIs  above  Brownville  Is.  to  Perm.  (See  Kans. -Nebr.  chart  compiled 
by  M.  G.  Wllmartb,  1936.)] 

Assinibolan  series. 

Name  suggested  by  C.  [R. ] Keyes  (Pau-Am.  Geol.,  vol.  43,  pp.  287-302, 
1025)  to  cover  post-Dakota  and  pre-Fox  Hills  Cret.  rocks  of  Western 
States.  Derived  from  Canadian  province  of  Assiniboia. 

Assiniboine  series. 

A term  employed  by  C.  [R.]  Keyes  to  cover  the  post-Dakota  Cret.  rocks 
of  Iowa. 

Astoria  shale. 

Miocene:  Northwestern  Oregon  and  southwestern  Washington. 

E.  D.  Cope,  1880  (Am.  Nat.,  vol.  14.  pp.  457-458,  and  Am.  Phil.  8oc.  Proc.,  vol.  19, 
p.  62).  The  unpublished  notes  of  Prof.  Condon,  formerly  State  Geologist,  rtatc 
that  backbone  of  Coast  Range  consists  of  argill.  shales,  which  contain  invertebrate 
and  vertebrate  fossils,  frequently  in  concretions.  To  this  fm.  Dr.  Condon  gives 
the  name  Anloria  shales.  Fossils  are  Mio. 

W.  H.  Dali  and  G.  D.  Harris,  1802  (U.  8.  G.  8.  Bull.  84.  pp.  223-227).  Astoria 
shales. — Clayey  or  sandy  shales  of  various  colors  and  degrees  of  consolidation. 
Weather  soft  and  clayey,  and  so  appear  along  banks  of  river  at  Astoria.  Most 
prominent  on  left  or  8.  bank.  Included  in  Astoria  group  (Mio.).  Overlies 
Aturia  bed  (Eocene).  [See  under  Astoria  group.] 

W.  II.  Dali,  1909  (U.  S.  G.  S.  P.  P.  59),  assigned  Aturia  zone  to  Olig.  and  excluded 
it  from  Astoria  sh. 

C.  W.  Washbume,  1914  (U.  S.  G.  S.  Bull.  590),  Included  Aturia  zone  In  Astoria  sh., 
and  assigned  a thickness  of  400  ft.  to  the  zone  (which  he  assigned  to  the 
Olig.)  and  a thickness  of  1,000±  ft.  to  the  overlying  part  of  Astoria  sh., 
which  he  assigned  to  Mio. 

L.  G.  Her t lei n and  C.  H.  Crlckmay,  1925  (Am.  Phil.  Soc.  Proc.,  vol.  64.  No.  2. 
pp.  259-260).  Recently  Howe  (unpublished  thesis  Leland  Stanford  Univ..  1922) 
investigated  Astoria  locality  and  states  that  the  2 sss.  present  there  (one 
underlying  Astoria  shales  and  one  overlying  the  shales)  have  been  confused  by 
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several  writers.  He  states  that  by  careful  mapping  the  beds  containing  Aturla  and 
the  places  from  which  Dull  lists  his  fossils  are  middle  Mio.  and  not  Ollg.  as 
thought  by  Dali.  Also  that  64  per  cent  of  the  species  present  in  the  shales 
are  also  present  in  the  sss..  and  that  43  per  cent  of  the  species  at  Astoria  aro 
also  found  in  Monterey -Temblor  (middle  Mio.)  of  Calif. 

H.  V.  Howe,  1926  (I’an-Am.  Geol..  vol.  45.  pp.  295-300),  assigned  Astoria  sb. 
and  Aturia  tone  to  middle  Mio..  and  listed  fossils. 

W.  I).  Smith,  1920  (Oreg.  Untv.  Commonwealth  Rev.,  vol.  8,  p.  269),  assigned 
Astoria  sh.  and  Aturia  tone  to  Mio. 

The  U.  S.  Geol.  Survey  now  classifies  Astoria  sh.,  including  Aturia  zone 
at  base,  as  Mio. 

fAstoria  sandstone. 

Miocene:  Northwestern  Oregon  and  southwestern  Washington. 

W.  H.  Dali  and  G.  D.  Harris.  1892  (IT.  8.  G.  8.  Bull.  84.  pp.  223-227).  Astoria 
sss. — 8erictt  of  sss.  on  both  sides  of  river  above  Astoria,  though  best  developed 
on  N.  or  right  bank.  The  sss.  are  granular,  brittle,  or  friable,  sometime  very 
compact  and  hard,  usually  brownish.  Included  in  Astoria  group.  Dana  regards 
the  sss.  as  more  recent  than  Astoria  shales,  which  is  strengthened  by  fact  that 
Assures  in  shales  are  Ailed  with  sand  resembling  that  of  which  the  sss.  are 
composed.  [See  also  under  t Astoria  tjroup.] 

fAstoria  group. 

Miocene:  Northwestern  Oregon  and  southwestern  Washington. 

W.  H.  Dali  and  G.  D.  Harris,  1892  <U.  S.  G.  8.  Bull.  84,  pp.  223-227).  Astoria 
group. — The  Astoria  shales  and  Astoria  sss.  appear  to  form  part  of  a single 
series  varying  in  character  according  to  fluctuations  in  sedimentation,  the  shales 
being  more  argill.,  the  sss.  more  aren.,  neither  possessing  an  exclusive  character, 
the  fossils  appearing  to  be  the  same  Mio.  specie*  In  both,  with  tendency  to  form 
concretions  around  them  in  the  sh.  and  to  be  represented  by  casts  in  the  sss. 
The  name  Astoria  group  (from  Astoria,  Clatsop  Co.)  is  proposed  to  include  them 
both,  but  not  the  subjacent  Eocene  Aturia  l>od.  Dana  regards  the  sss.  more  r«*cent 
than  the  shales,  and  this  Is  strengthened  by  fact  that  Assures  in  the  shales  are 
filled  with  sand  resembling  that  of  which  the  sss.  are  composed. 

Has  been  discarded,  because  Astoria  sh.  has  priority  and  Is  more  useful 
name.  The  Aturia  zone  is  now  considered  to  be  Mio.,  and  is  included 
in  Astoria  sh. 

A tune  beds. 

A name  long  in  use  for  Upper  Cret.  rocks  in  Greenland  that  underlie 
Putoot  beds  (also  Upper  Cret.)  and  overlie  Rome  beds  (Lower  Cret.). 

tAtascadero  formation. 

Upper  Cretaceous:  Southern  California  (San  Luis  Obisi>o  region). 

H.  W.  Fairbanks.  1904  (U.  8.  O.  8.  San  Lula  folio.  No.  101).  Atascadero  fm.— Thick 
and  thin-bedded  as.  with  small  amount  of  cgl.  and  sh.  Thickness  3,000  to  4,000 
ft.  Is  local  representative  of  Chico  group.  Represents  all  of  Chico  d«»|»o8lt8 
present  in  the  area.  Uncon.  underlies  Vaquero[s]  ss.  and  tincon.  overlies 
Kuoxvllle.  Named  for  exposures  along  Atascadero  Creek,  San  Luis  Obispo  Co. 

Replaced  by  Chico  fm. 

tAtehison  shale. 

Pennsylvanian:  Northwestern  Missouri,  southwestern  Iowa,  and  south- 
eastern Nebraska. 

C.  R.  Keyes.  1899  (Aro.  Geol.,  vol.  23.  p.  309).  Atchison  shot**,  500  ft.  thick, 
extend  from  top  of  Forbes  Is.  to  base  of  Cottonwood  is. 

Includes  Wabaunsee  fm.  and  large  part  of  underlying  Shawnee  fm. 

Named  for  Atchison  Co.,  Mo. 
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Athabasca  sandstone. 

Pre-Cambrian : Canada. 

R.  G.  McConnell,  1803  (Canada  Geol.  Surv.,  n.  s.,  vol.  5,  pt.  1,  p.  51D).  (Assigned 
to  Camb..  but  for  many  years  this  sa.  has  been  assigned  to  pre-Camb.  in  Canada 
repts.] 

Athelstane  granite. 

Name  applied  by  C.  C.  Wang  (Geol.  Soc.  China  Bull.,  vol.  11,  No.  4,  pp. 
426-428,  1932)  to  a pre-Camb.  granite  in  Wis.  (area  not  stated), 

Athens  marble. 

Silurian:  Central  western  Illinois  (Menard  County). 

A.  H.  Worthen.  1882  (Eron.  Geol.  111.,  vol.  1,  pp.  102-103).  Compact  gray  Is., 
quarried  at  Athens  and  generally  known  as  Athens  marble.  Included  In  Niagara  Is. 

Athens  shale.  (In  Blount  group.) 

Lower  Ordovician : Eastern  Tennessee,  northern  Alabama,  western  North 
Carolina,  and  western  Virginia. 

C.  W.  Hayes,  1894  (U.  8.  G.  S.  Kingston  folio.  No.  4,  p.  2).  Athena  ah. — East  of 
Tennessee  River  the  upper  part  of  Chickamauga  Is.  is  replaced  by  calc,  shales 
weathering  yellow,  from  300  to  500  ft.  thick.  Eastward  beyond  edge  of  this  sheet 
this  fm.  Increases  to  several  thousand  ft.,  where  the  strata  represent  the  rapid  and 
variable  accumulation  of  sediment  near  the  shore.  Underlies  Roekwood  fm.  and 
rests  on  a part  of  Chickamauga  Is.  IThe  area  here  described  adjoins  type  loc.J 

C.  W.  Ilayes,  1895  (U.  S.  G.  S.  Cleveland  folio,  No.  20,  p.  3).  In  belt  extending 
from  NE.  corner  of  Cleveland  tract  toward  SW..  across  Hlwassee  River,  a part 
of  Chickamauga  Is.  is  replaced  by  Athens  sh.,  from  850  to  1,100  ft.  thick.  In  some 
places  sandy,  but  generally  calc.,  dark  blue  when  fresh,  but  weathering  yellow. 
Increases  in  thickness  to  2,500  or  3,000  ft.  along  E.  side  of  valley,  and  includes 
a bed  of  calc.  ss.  250  to  700  ft.  thick  about  500  ft.  above  base.  (In  columnar 
section  of  this  folio  this  ss.  is  called  Athena  **.]  Underlies  Tellico  ss.  and 
overlies  part  of  Chickamauga  Is.  (This  area  includes  type  loc.J 

The  commonly  accepted  definition  of  Athens  sh.  In  Tenn.  applies  to  beds 
underlying  Tellico  ss.  and  overlying  Ilolst on  marble,  but  Ulrich  (1929) 
defined  it  as  overlying  his  newly  proposed  Whitesburg  Is.,  which  he 
stated  in  places  intervenes  btw.  Athens  sh.  and  Holston  marble.  Fauna 
is  considered  to  l>e  of  Normanskill  age.  In  northern  Ala.  C.  Butts  (Ala. 
Geol.  Surv.  Spec.  Kept.  No.  14,  1926)  identified  Athens  sh.  as  under- 
lying Little  Oak  Is.  and  overlying  Lenoir  Is.  Based  upon  work  of  C. 
Butts  in  Appalachian  Valley  of  Va.,  the  U.-  S.  Geol.  Survey  now  uses 
Athena  sh.  (or  Athens  Is.,  where  the  fm.  becomes  so  calc,  as  to  be  a Is.) 
across  Appalachian  Valley  of  Va.,  from  Tenn.  to  W.  Va.  line.  This  use  of 
Athens  Is.  displaces  the  local  name  Liberty  Hall  Is. 

Named  for  exposures  at  Athens,  McMinn  Co.,  Tenn. 

Athens  group. 

Pennsylvanian : Appalachian  Basin. 

J.  J.  Stevenson,  1907  (Geol.  Soc.  Am.  Bull.,  vol.  18,  p.  178).  Athens  and  Wheeling 
proposed  for  groups  of  the  Pennsylvanian  lying  btw.  Dunkard  group  and  Pottsville 
group  (but  no  limits  were  assigned  to  either  group].  The  term  “Athens”  refers 
to  the  county  of  that  name  In  Ohio,  and  ‘‘Wheeling**  to  the  strenm  which  flows 
through  W.  portions  of  Greene  and  Washington  Counties  of  Pa.  and  Marshall  and 
Ohio  Counties  of  W.  Va.,  localities  in  which  the  respective  columns  are  shown  in 
their  full  extent. 

fAthens  sandstone. 

See  under  Athens  sh. 
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Atherton  clay. 

Mississippian : Northwestern  Kentucky  and  southern  Indiana. 

A.  F.  Foerste,  1910  (Ky.  Geol.  Surv.  Rept.  Prog.  1908  and  1909.  pp.  78,  83,  84). 
Atherton  bed. — Chiefly  fosBtllferous  clay  [thickness  not  stated]  underlying  St. 
Louis  la.  Id  southern  Ind.  In  northern  Ky.  overlies  Ilnrrmlshurg  Is.,  the  Salem  Is. 
not  being  recognized.  Carries  about  same  fauna  as  Salem  la.  Thins  out  before 
reaching  central  Ind.  (On  p.  84  he  stated  hlB  Atherton  bed  may  be  represented  In 
part  by  the  darker  rock,  105  ft.  thick.  In  bottom  part  of  St.  Louis  Is.  Derivation 
of  samp  not  6tated.  ] 

Athol  shale. 

Middle  Devonian:  Western  New  York  (Eighteen-Mile  Creek). 

A.  W.  Grabau,  1930  (8cl.  Quart.  Nat.  Univ.  Peking.  China,  vol.  1,  No.  4,  pp.  322-326). 
Athol  shales. — Separated  from  underlying  black  Marcellus  sh.  by  8 Vj  ft.  of  Stafford 
la.  Underlie  Avery  shales.  Thickness  45  ft.  Appear  to  he  26  ft.  thick  In  Livonia 
salt  shaft.  70  mi.  to  K.  Exposed  on  the  Lake  shore  (18-Mile  Creek  region)  at 
Athol  Springs  and  Bay  View.  Are  not  black,  like  Marcellus  sh.,  but  fauna  of 
Mnrcetlus  sh.  contluues  up  Into  Athol  shales.  (Fossils  listed.] 

According  to  G.  A.  Cooper  (personal  communication  Jan.  1934)  Grabau's 
Athol  sh.  is  same  as  Levanna  sh.  of  Cooper. 

Atic  Oban  series. 

Pre-Cambrian : Ontario. 

W.  EL  C.  Smith,  1893  (Geol.  Boc.  Am.  Bull.,  vol.  4,  p.  334 1. 

Same  as  Atikoki in  series,  the  commonly  accepted  spelling. 

tAtikoknn  series. 

Pre-Camhrlan  (Keewatin)  : Onturio. 

A.  C.  Lawson.  1912  (Canada  Geol.  Surv.  Mem.  28,  p.  14). 

C.  R.  Van  Hlse  and  C.  K.  Leith,  1909  <U.  8.  G.  8.  Bull.  360),  spelled  the  river,  dlst., 
range,  and  rucks  Atikokan,  and  staled  that  the  spellings  Aticokan  and  Atic  Oban 
have  also  been  used. 

tAtkinson  limestone. 

A shortened  form  of  Fort  Atkinson  Is.  employed  by  C.  [R.]  Keyes. 

Atlantic  period. 

Atlantic  system. 

Pre-Cambrian:  New  Hampshire. 

C.  IT.  Hitchcock,  1874  (Geol.  N.  II.,  pt.  1,  p.  522),  divided  his  t Bozoic  era  into 
(descending):  Huronlan  period ; Labrador  period ; uncon. ; Atlantic  period;  and 
Laurentian  period.  Ills  Atlantic  period  was  divided  Into  (descending)  : Franconia 
breccia  group;  Montalban  or  White  Mtn  gneiss;  Winnlplseogee  gneiss;  and  Bethle- 
hem group. 

Some  authors  attribute  this  name  to  Featherstonhnugh,  1835,  but  as  it 
has  fallen  into  disuse  the  compiler  has  not  searched  for  the  original 
usage.  The  terms  Atlantic  group,  Atlantic  series,  and  Atlantic  gneiss 
have  also  been  used  by  Hitchcock  for  rocks  in  N.  H.,  which  he  assigned 
to  “Arehean." 

Atlantic  amygdaloid.  (In  Ashbed  group.) 

Pro-Cambrian  (Keweenawan)  : Northern  Michigan. 

Name  locally  in  use  many  years.  Used  by  H.  S.  Butler  in  U.  S.  G.  S. 
P.  P.  144.  1 929.  Is  same  as  Ashbed  amygdaloid.  The  mineralized  part  is 
the  Atlantic  lode. 

Named  for  occurrence  in  Atlantic  mine,  Houghton  Co. 

Atlantic’flow. 

Includes  Atlantic  amygdaloid  and  underlying  trap. 
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Atlantic  oil  wind. 

Subsurface  sand  in  midst  of  Penn,  section  In  Graham  field,  NW.  part  of 
Carter  Co.,  Okla.,  75  to  244  ft.  below  Johnson  oil  and  gas  zone  and  78  to 
125  ft.  above  Ricketts  oil  sand. 

t Atlantic  group. 

Tertiary:  Atlantic  Coastal  Plain. 

O.  Meyer.  1888  (Am.  Geol.,  vol.  2,  pp.  88-80,  93-94).  The  marine  Tert.  Is  exten- 
sively developed  along  the  coast  from  N.  Y.  to  Tex.  The  eastern  Tert.  may  be 
divided  Into  two  groups,  one  the  Atlantic  group,  comprising  the  Atlantic  States 
proper  from  N,  J.  to  Fla.,  the  other  the  Oulf  group,  including  the  states  from  Ala. 
to  Tex.  In  the  first  group  the  younger  Tert.  fms.  are  extensively  developed.  It 
comprises  mostly  younger  Tert.  strata.  The  Gulf  group  comprises  the  old  Tert. 
strata. 

Atlantic  Coast  series. 

Cumbrian : Canada. 

II.  M.  Ami,  1900  (Roy.  8oc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6.  sec.  4,  p.  195). 

tAtlantosaurus  beds. 

A iMileontologic  term  npplied  in  early  repts  to  Morrison  fm.  and  also  to 
lower  part  only  of  the  Morrison. 

Atlas  formation. 

Quaternary  (?)  : Southern  California  (Kern  County). 

A.  C.  Lawson,  1906  (Calif.  Unlv.  Pub..  Dept.  Geol.  Bull.,  vol.  4.  pp.  431-462).  Alla * 
fat. — Ancient  alluvium,  made  up  of  angular  fragments  of  rocks  of  bed-rock  com- 
plex, including  schists,  quartz  dioiite,  granite,  quartz,  and  arkose,  well  cemented. 
Older  than  Tank  volcanlcs. 

Derivation  of  name  not  stated  and  not  known. 

Atoka  formation. 

Pennsylvanian  (Pottsvllle)  : Eastern  Oklahoma,  western  Arkansas  coal 
field,  und  southwestern  Arkansas. 

J.  A.  Tatr  and  G.  I.  Adams,  1900  (U.  8.  G.  8.  21st  Ann.  Rept.,  pt.  2,  p.  273). 
Atoka  fm. — Alternating  sss.  and  shales.  7,000  ft.  thick,  with,  at  intervals  of  1.000 
to  1.200  ft.,  four  groups  of  ss.  strata  each  nearly  100  ft.  thick.  Underlies  Hnrts- 
borne  ss.  Is  basal  fm.  of  Coal  Measures. 

J.  A.  Tuff.  1901  (U.  8.  G.  8.  Coalgate  folio.  No.  741.  Atoka  fm.,  3,100  ft.  thick, 
underlies  llartshorne  ss.  and  overlies  Wapanucka  Is. 

The  fm.  (of  Penn,  nge)  underlying  Atoka  fm.  in  area  S.  and  E.  of  Ti  Val- 
ley-Choctaw belt  of  Ouuchlta  Mtns,  Okla.,  and  extending  into  Scott  Co., 
Ark.,  is  now  known  as  Johns  Valley  sit.,  and  the  fm.  underlying  it  in 
parts  of  the  Ti  Valley-Choctaw  belt  of  Ouachita  Mtns,  Okla.,  is  Wapa- 
nucka Is.,  but  in  other  places  the  Wapanucka  Is.  and  underlying  Springer 
fm.  are  absent,  and  the  Atoka  appears  to  rest  on  the  older  Caney  sh. 
(now  restricted  to  bods  of  Miss.  nge).  The  fm.  thnt  underlies  it  in  Ar- 
kansas Valley  of  Ark.  Is  Jnekfork  ss.  (See  II.  D.  Miser,  A.  A.  P.  O.  Bull., 
vol.  18.  No.  8,  1034.) 

Named  for  Atoka,  Atoka  C’o.,  Okla.,  which  is  situated  on  outcrop  of  fra. 

Atolia  quartz  monzonite. 

Jurassic  (?):  Southern  California  (Rundsburg  quadrangle,  Kern  and  San 
Bernardino  Counties). 

C.  D.  Hulln,  1925  (Calif.  State  Mtn.  Bur.  Bull.  95,  pp.  33—42.  map).  Intrudes  Rand 
schist  and  the  undiff.  Paleozoic  series  of  El  Paso  Mtns,  which  may  be  In  pnrt 
Carbf.  Uncon.  underlies  middle  Mio.  sediments  (Rosamond  series).  Is  undoubted 
correlative  of  plutonic  rocks  of  Sierra  Nevada  and  Is  probably  of  late  Jurassic 
age.  Named  for  exposures  at  and  around  Atolia.  San  Bernardino  Co. 
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Atrypa  limestone. 

Upper  Devonian:  Eureka  district,  Nevada. 

C.  I R. ] Keyes,  102.1  (Pan- Am.  Geol.,  vol.  40,  pp.  52,  78).  Atrypa  Is.,  2.000  ft.  thick, 
underlie*  Woodpecker  Iss.  and  overlie*  I.ainoureaux  shales.  Lithologically  em- 
braces the  massively  bedded  portion  of  the  local  Dev.  section.  Included  in  Nevadan 
series  [Nevada  Is.].  Name  derived  from  Atrypn  Peak,  in  Eureka  dlst. 

Attalla  chert  conglomerate  member  (of  Chicknmauga  limestone). 

Lower  Ordovician  (early  Chazy)  : Northern  central  Alabama. 

C.  Butts,  1910  (U.  8.  G.  S.  Birmingham  folio.  No.  175).  Attalla  cgl.  iwemb. — 
Medium -grained  w*.  to  coarse  cgl.  or  breccia : in  general  composed  mostly  of  rather 
small  angular  fragments  of  chert  embedded  in  a siliceous  matrix  composed  of 
comminuted  chert  or  quartz.  Thickness  20  to  40  ft.  Basal  memb.  of  Chleka- 
mauga  Is.  in  central  and  NE.  Ala. 

At  request  of  C.  Butts  the  name  was  in  1926  (‘hanged  to  Attalla  chert  cgl. 
memb. 

Named  for  exposures  at  Attalla,  Etowah  Co. 

Attawapiskat  coral  reef. 

Silurian:  Canada. 

T.  E.  Savage  and  F.  M.  Van  Tuyl,  1019  (Geol.  8«c.  Am.  Bull.,  vol.  30.  pp.  341,  356, 
363,  368). 

Attawapiskat  limestone. 

Silurian : Ontario. 

A.  F.  Foe  rate  and  T.  E.  Savage,  1927  (Den  I twin  Unlv.  Bull.,  8cl.  Lnb.  Jour.,  vol.  22, 
pp.  5,  16). 

Attica  shale. 

Upper  Devonian : Western  New  York. 

G.  H.  Chadwick,  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30.  p.  157),  and  1923  (Geol.  Soc. 
Am.  Bull.,  vol.  34.  p.  69).  [ Showed  (in  table*)  that  the  sh.  of  Lake  Erie  section 

that  has  been  called  Rhincatreet  ah.  includes  at  top  the  Hatch  sh.  of  Genesee 
River  section,  and  is  therefore  a larger  unit  than  typical  RlUnestrect  sh.  (which 
lies  btw.  Casbaqua  sh.  below  and  Hatch  sh.  above).  He  therefore  (1923  citation) 
named  the  so-called  Rhinestreet  of  Lake  Erie  region  Atticat  ah.,  probably  from 
exposure  at  Attica,  Wyoming  Co.] 

Attleboro  sandstone. 

Carboniferous:  Southeastern  Massachusetts  and  Rhode  Island. 

J.  B.  Woodworth,  1899  (U.  8.  G.  8.  Mon.  33.  pp.  134,  144,  151-152).  Attleboro  *#.— 
Fine-grained  massive  ss.,  green  to  brown,  the  latter  color  evidently  due  to  oxi- 
dation. Named  for  exposures  in  town  of  North  Attleboro;  also  exposed  In  vicinity 
of  Deantown,  In  Attleboro  Twp.  Is  embedded  in  Wamsutta  red  beds. 

At t wood  series. 

Carboniferous  (?)  : Southern  British  Columbia  and  northeastern  Wash- 
ington. 

B.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mini's  Mem.  38.  map  10.  1 1 30'  to  119°). 

Attxcood  aeries. — Argillite,  qtzite.  Is.  Overlies  Anarchist  series.  [Mapped  at  and 
around  Attwood  Mtn,  B.  C.] 

O.  E.  LeRoy,  1912  (Canada  Geol.  Surv.  Mem.  21,  pp.  19,  26.  32). 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910,  vol.  2,  p.  382). 

Aturia  bed. 

Aturia  formation. 

Paleontologic  names  applied  in  early  repts  to  the  Aturia  zone,  composing 
lower  400  ft.  of  Astoria  sh.  (Mio.)  of  Oreg.,  which  Is  characterized  by  the 
genus  Aturia.  In  some  early  repts  excluded  from  Astoria  sh.  and  assigned 
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to  Eocene,  also  to  01  iff.  W.  II.  I)all  repeatedly  assigned  It  to  Oliff.,  but 
11.  L.  Clark  (1918)  and  recent  writers  assign  It  to  Mlo.  (Si*e  under 
Axtoria  xh.  and  t .1  xtoria  group.) 

Atwater  Creek  shale. 

Upper  Ordovician:  Eastern  New  York  (Black  River  Valley). 

It.  Rucdemann,  1821  (N.  Y.  State  Mu*.  Bull.  227,  228,  pp.  124-128,  130).  (See  under 
Deer  River  sh.  ] 

K.  Ruedcmann,  1925  (N.  Y.  .State  Mus.  Bull.  258.  pp.  51,  60,  62.  53,  76.  147.  148.  150). 
The*  northern  Frankfort  [sh.)  is  thus  not  younger  than  the  typical  Frankfort,  but 
older,  and  either  of  later  Utica  or  early  Frankfort  age.  We  will  for  that  reason 
distinguish  it  as  Atwater  Creek  nh.  Is  the  zone  of  Otonnograptus  ^uodriwiiKronafiiw, 
forma  typica.  Consists  of  black  and  gray  shales.  Overlies  Deer  Uiver  sh.  (of 
basal  Lorraine  age  and  = basal  part  of  Frankfort  sh.),  and  on  charts  is  correlated 
with  a part  of  Frankfort  sh.  | In  some  (tarts  of  this  rept  Atwater  Creek  sh.  is 
applied  to  b«*ds  below  Whetstone  Gulf  sh.  and  in  other  parts  of  rept  the  Atwater 
Creek  is  included  in  Whetstone  Gulf  fm.) 

Atwell  sand. 

Upper  Devonian:  Central  northern  Pennsylvania  (Tioga  County). 

M.  L.  Fuller.  1902  (U.  S.  G.  S.  22d  Ann.  Kept.,  pt.  3.  p.  591).  A twit  sand  — Fine- 
grained. very  dark  brown  or  almost  black  ss.  called  by  driller  black  sand.  Thickness 
12  to  24  ft.  Included  In  Chemung  fm.  of  Gaines  oil  region.  Tioga  Co.,  lying  700  ft. 
below  top  of  Chemung.  Named  in  honor  of  owner  of  first  producing  well,  on  Atwell 
farm,  E.  of  Watrous. 

Aubrey  group. 

Permian  and  Pennsylvanian : Northern  Arizona,  southern  Utah,  and  south- 
eastern Nevada. 

G.  K.  Gilbert,  1875  (U.  8.  Geog.  and  Geol.  Surv.  W.  100th  Mer..  vol.  3.  pp.  17(1-185. 
197).  Aubrey  group. — Consists  of  (descending):  (1)  Cherty  Iss..  200  to  820  ft. 
(Aubrey  l*. ) ; (2)  massive,  cross-liedded  yellow  sss.  300  to  1,000  ft.  ( Aubrey  sum.)  ; 
(3)  red  and  white  shales  and  sss.  800  ft.  Overlies  Red  Wall  Is.  group  and  underlies 
Lower  Trlassic  marls  (now  called  Moenkopi  fm.J.  The  Aubrey  Is.  and  sss.  consti- 
tute Aubrey  Cliff,  which  faces  Aubrey  Valley,  in  northern  Ariz.  and  stretches  SE. 
nearly  to  Camp  Apache. 

N.  II.  Darton.  1910  (U.  8.  G.  S.  Bull.  435,  pp.  21-30).  The  3 fms.  included  In  Aubrey 
group  in  Ariz.  require  individual  names  according  to  present  methods  of  nomen- 
clature, so  that  I shall  here  introduce  the  terms  Kaibab  1*.  (to  replace  “Aubrey”  Is. 
of  early  repts)  ; Coconino  ss.  (for  the  cross-bedded  gray  to  white  ss.  of  Aubrey 
group,  which  is  so  conspicuous  in  walls  of  Grand  Canyon)  ; und  Supai  fm.  (for  the 
red  sss.  and  shales  constituting  lower  part  of  Aubrey  group  in  northern  Ariz.  In 
previous  literature  the  Supai  fm.  and  Coconino  ss.  have  usually  b»*en  referred  to  as 
"Aubrey  ss.  series.” 

L.  F.  Noble.  1922  (U.  8.  G.  8.  P.  P.  131B).  The  upper  235 ± ft.  of  thin  bedded  lss. 
which  form  top  memb.  of  Kedwall  Is.  and  are  said  to  contain  Penn,  fossils,  are  here 
included  in  Supai  fm.,  and  Redtcall  is  restricted  to  Miss,  part  of  original  Redwall. 

Aubrey  group  is  now  generally  divided  into  (descending)  Kaibab  Is.,  Coco- 
nino ss.,  Hermit  sh.,  and  Supai  fm. 

tAubrey  limestone. 

Permian:  Northern  Arizona,  southern  Utah,  and  southeastern  Nevada. 

G.  K.  Gilbert,  1875  (U.  8.  0.  S.  and  G.  S.  W.  100th  M..  vol.  3.  pp.  171-187,  figs.  81, 
82).  [See  under  Aubrey  group . 1 

Replaced  by  Kaibab  Is. 

tAubrey  sandstones. 

Permian : Northern  Arizona,  southern  Utah,  and  southeastern  Nevada. 

G.  K.  Gilbert.  1875  <U.  S.  G.  8.  and  G.  8.  W.  100th  M..  vol.  3.  pp.  171-187,  figs.  81, 
82).  [See  under  Aubrey  group.] 

Replaced  by  Coconino  ss.  and  Supai  fm. 
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Aubrey  an  series. 

A term  employed  by  C.  R.  Keyes  instead  of  Aubrey  group. 

Auburn  shale.  (In  Wabaunsee  group.) 

Pennsylvanian : Eastern  Kansas  and  southeastern  Nebraska. 

J.  W.  Beedc,  1898  (Kans.  Acad.  Sci.  Trans.,  vol.  15,  p.  90).  Auburn  sh. — Fosallifer- 
ous  olive-colored  id)..  8 to  20  ft.  thick,  included  in  Upper  Coal  Measures  of  Shawnee 
Co.  I From  statement  on  p.  28  appears  to  underlie  Elinont  Is.  and  overlie  Waku- 
rusa  Is.] 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  p.  60).  Auburn  sh.  is  20  ft. 
thick  in  Nebr.  It  overlies  Wakarusa  Is.  and  underlies  Emporia  Is.  Is  top  bed 
of  Humphrey  sh.  memb.  of  Wabaunsee  fm.  The  name  was  free  at  time  it  was 
used  by  Beede  and  should  be  retained  for  this  unit. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  10).  Auburn  sh.  fin. — Gray, 
red,  and  bluish  gray  zones,  quite  calc,  and  fosslllferous  near  top,  18  to  30  ft.  thick. 
Underlies  Reading  Is.  (older  than  Elmout  Is.)  and  overlies  Wukarusa  Is.  fm. 

K.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  222).  Condra  (1927)  has  used 
Auburn  sh.  for  a lower  bed  than  Beede’s  Wukarusa  Is.  Because  greater  importance 
is  attached  to  usage  in  recent  literature  than  to  priority  In  the  case  of  a term 
that  has  been  unused  except  In  original  rather  obscure  paper,  we  follow  Condra’a 
placement  of  Auburn  sh.  Type  loc.  not  designated,  but.  undoubtedly  It  Is  in  vicin- 
ity of  Auburn,  Shawnee  Co.,  Kans.  Good  exposures  along  Wnkarusn  Creek  near 
NE.  cor.  sec.  26,  T.  13  S.,  R.  14  E..  SW.  of  Auburn.  Thickness  20  to  70  ft.  Con- 
tinuous from  SE.  Nebr.  across  Kans.  Into  Okla. 

Auburn  chert. 

Middle  Ordovician:  Central-eastern  Missouri. 

R.  R.  Rowlby,  1908  (Mo.  Bur.  Geol.  and  Minen  vol.  8,  2d  ser.,  pp.  14,  16).  Auburn 
chert. — Intensely  hurd  bluish  Is.,  with  soft  chert  bands  full  of  fossils,  forming 
surface  stone  of  Auburn,  Lincoln  Co.  Included  In  Trenton  Is. 

A.  F.  Foerste,  1920  (Denison  Uuiv.  Bull.,  Sci.  I*ab.  Jour.,  vol.  19,  pp.  175-194),  cor- 
related Auburn  chert  with  Decorah*  sh.,  and  stated  that  It  “apparently  lies  at  about 
same  horizon  as  Bryant  Is.'* 

J.  11.  Bradley,  Jr.,  1925  (Mo.  Bur.  Geol.  am’  Mines  vol.  2,  2d  ser.,  p.  66),  stated 
that  Auburn  chert  is  included  In  Pluttin  fin. 

C.  L Fenton  (1928)  and  S.  Weller  and  S.  St.  Clair  (1928).  See  under  PUittin  In. 

J.  Bridge,  March  1937  (personal  note).  Auburn  chert  is  = Decorah  or  possibly  is 
slightly  younger. 

Auburn  moraine. 

A Pleist.  moraine  in  central  N.  Y.  (See  H.  L.  Fairchild,  Geol.  Soc.  Am. 
Bull.,  vol.  *13,  No.  3,  pp.  027-b  1932.) 

iAncelia  beds. 

A paleontologic  term  that  has  been  applied  to  Lower  Cret.  and  Jurassic 
rocks  of  Oreg.,  because  of  profusion  in  them  of  species  of  the  genus 
Aurelia. 

Auger  conglomerate  lentil  (of  Wichita  formation). 

Permian:  Southwestern  Oklahoma  (Tillman  County). 

M.  J.  Munn,  1914  (U.  S.  G.  S.  Bull.  547,  pp.  23-26).  Auger  egl.  lentil.— Clay- Is.  cgl. 
and  associated  beds,  consisting  of  clay,  ss.,  and  cgl.,  forming  basal  memb.  of 
Wichita  fm.  Thickness  20  to  78  ft. 

Named  for  Old  Fort  Auger  and  Auger  Creek,  Tillman  Co. 

Auger  limestone  member. 

A name  applied  by  geologists  of  mining  companies,  in  their  company  repts, 
to  basal  100  ft.  of  Lake  Valley  Is.  (Miss.)  in  Santa  Rita  (list.,  SW. 
N.  Mex. 
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tAugusta  limestone. 
tAugusta  group. 
tAugustn  stage. 

Mississippian : Iowa,  Missouri,  and  Illinois. 

C.  R.  Keyes,  1R93  (Iowa  Geol.  Surv.  vol.  1,  pp.  59-71),  Augusta  Is.  introduc'd  to  in- 
clude rocks  btw.  Klnderhook  group  below  and  St.  Louis  la.  [broad  usage [ above. 
Includes  wbat  has  been  called  Warsaw  sliales  and  Is.,  Geode  bed,  Keokuk  Is.,  Upper 
Burlington  Is.,  and  Lower  Burlington  Is.  Uncon.  underlies  St.  Louts  Is.  {In  sub- 
sequent repts  Keyes  and  others  called  these  rocks  "Augusta  stage"  and  "Augusta 
group."  Augusta  Is.  has  also  been  applied  to  Burlington  la.] 

Includes  all  of  Osage  group  except  Fern  Glen  Is.,  and  part  of  overlying  Mer- 
amec  group. 

Named  for  Augusta,  Des  Moines  Co.,  Iowa. 
tAurlferous  slates. 

Term  in  common  use  by  Whitney  (Geol.  Surv.  of  Calif.)  and  subsequent 
writers  for  umlifT.  Paleozoic  and  Mesozoic  strata  In  Sierra  Nevada. 

tAurlferous  slate  series. 

A descriptive  term  used  in  folios  and  other  early  repts  on  Gold  Belt  region 
of  northern  Calif.,  to  include  Mariposa  si.  and  Calaveras  fm„  in  contra- 
distinction to-tSuperJacent  series,  a descriptive  term  applied  to  the  Cret., 
Tert.,  and  Quat.  deposits  of  the  region. 

Auriferous  gravels. 

A descriptive  term  that  has  had  considerable  usage  in  northern  Calif,  for 
gravels  of  Cret..  Eocene,  and  Pleist.  age.  (See  under  Weavervlllc  fm.) 

Aurora  formation. 

Cretaceous  (Lower)  : Mexico. 

It.  n.  Burrows,  1909  (Min.  nnd  Scl.  Press,  vol.  69,  p.  324),  and  1910  (Soc.  Geol. 
Mexico  nit,  Bol.,  t.  7,  p.  96). 

Aurora  sandstone  member  (of  Orangeville  shale). 

Mississippian:  Northeastern  Ohio. 

C.  S.  Prosser,  1912  (Ohio  Geol.  Surv..  4th  scr..  Bull.  15,  pp.  123,  209,  211).  Aurora  sir. 
in t mb. — Blue,  flne-grninpd  sa.  with  gome  thin  sh.  partings,  forming  middle  month,  of 
Orangeville  fm.  iu  Cuyahoga  and  Chagrin  valleys,  NE.  Ohio,  Underlain  by  bluck 
Sunbury  sh.  month,  of  Orangeville  and  overlain  by  Brecksville  sh.  momb.  of 
Orangeville, 

The  Sunbnry  sh.  is  now  excluded  from  Orangeville  sh.,  so  that  Aurora  ss.  Is 
basal  mentb.  of  the  Orangeville. 

Named  for  exposures  on  Aurora  Creek,  in  NW.  part  of  Portage  Co. 
fAurornl  series. 

Nongeographic  name  introduced  by  H.  D.  Hogers  in  1853  (Geol.  Pa.,  vol.  1, 
pp.  105,  123-124,  208-245,  251-257,  261 ; and  vol.  2,  p.  752).  Divided  into 
(descending)  : (1)  Auroral  mag.  Is.  2,500  to  5,500  ft.  (“The  Chazy  and 
Black  River  lss.  of  N.  Y.  are  parts  of  this  formation.”)  ; (2)  Auroral  calc, 
ss.  (Calciferous  ss.  of  N.  Y.),  which  occurs  chiefly  in  Northampton,  Centre, 
and  Huntingdon  Counties,  and  is  60  ft.  thick  at  Easton. 

latter  the  Auroral  Is.  of  Rogers  was  replaced  by  Shenandoah  Is.,  which  is 
now  subdivided  iu  most  areas  into  several  named  units. 

tAuroral  limestone. 
tAurornl  sandstone. 

See  under  tAuroral  scries. 
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tAusable  granite. 

Pre-Cambrian:  Northeastern  New  York  (Essex  County). 

J.  F.  Kemp,  1894  (N.  Y.  State  Mus.  47th  Ann.  Kept.).  The  anorthosite  quarried 
near  Keescville  [Essex  Co.]  is  called  "Ausuble  granite.'*  Probably  to  be  classed 
in  Algonkian  of  U.  8.  G.  8.  geologists. 

H.  P.  Cushing.  1897  (N.  Y.  State  Geol.  15th  Ann.  Kept.,  vol.  1,  p.  546).  The  more 
feldspathlr  portions  of  the  anorthosite  are  quarried  near  Keesevlllc  and  placed  on 
market  under  name  of  “Keeseville  granite.’* 

J.  F.  Kemp,  1897  <N.  Y.  State  Geol.  15th  Ann.  Kept..  yoI.  1,  p.  583).  The  great 
quarries  at  Keeseville  have  made  this  anorthosite  widely  known  as  “Ausable 
granite.” 

Ausable  sandstone. 

Upix*r  Cambrian : Eastern  New  York. 

II.  I.  Ailing,  1019  (N.  Y.  State  Mus.  Bull.  207,  208.  pp.  113-145).  ”Au  Sable  as.”  is 
applied  by  some  authors  to  coarse  cgl.  known  as  Potsdam  baMrmrnt  bed  and  under- 
lying the  ao-ealled  "white  Potsdam”  ss.,  which  recent  work  seems  to  indicate  is  not 
same  as  Potsdam  ss. 

Ausable  syenyte. 

Pre-Cambrian:  Eastern  New  York  (Adirondack  Mountains). 

See  under  Adirondack  anorlhosytc. 

Austin  chalk. 

Upper  Cretaceous  (Gulf  series)  : Eastern  Texas. 

B.  F.  Shumard.  1860  (St.  LouU  Acad.  Scl.  Trann.,  vol.  1,  pp.  583.  585).  Austin  Is. — 
Foetdliferous  cream-colored  and  bluish  earthy  is. ; 100  ft.  exposed  In  vicialty  of 
Austin.  Some  beds  soft  and  crumble  on  exposure,  other  beds  moderately  hard 
and  furnish  handsome  building  rock.  At  base  shnly  layers  of  foaslliferous  dark 
bluish  gray  calc.  ss.  Overlies  Exogyro  arietina  marl  (Del  Itio  clay]  and  underlies 
Comanche  Peak  group. 

C.  A.  White  and  R.  T.  Hill,  1887  (Phila.  Acad.  Nat.  Scl.  Proc.  1887,  p.  40).  Austin  Is  — 
Includes  strata  named  Austin  Is.  by  B.  F.  Sliumurd  in  1860,  but  true  relations 
not  then  recognized.  Underlies  Navarro  beds  [as  here  used  included  at  base  the 
Taylor  marl]  and  overlies  Eagle  Ford  shales. 

The  present  generally  recognized  definition  of  Austin  chalk  applies  to  the 
beds  below  Taylor  marl  and  above  Eagle  Ford  clay.  But  to  NE.  the 
upper  part  of  the  chalk  (Gober  tongue)  overlies  Browns  town  marl,  and 
basal  part  of  the  chalk  (Ector  tongue)  underlies  Bonham  clay  (formerly 
erroneously  included  in  Eagle  Ford  clay).  (See  L.  \V.  Stephenson, 
U.  S.  G.  S.  P.  P.  1860,  1937.) 


t Austin  murble. 

Lower  Cretaceous  (Comanche  series)  : Southeastern  Texas. 

R.  T.  Hill,  1889  (Tex.  Geol.  8urv.  Bull.  4,  p.  xxii).  Austin  marble. — Massive  Is.,  often 
metamorphosed  into  marble,  composed  almost  exclusively  of  calcified  shells  of 
Requienia  ( Caprotina ),  Kerinca,  etc.  Thickness  20  ft.  Overlies  10  ft.  of  flagstones. 
Assigned  to  Waahita  div.  but  may  represent  close  of  Fredericksburg  dlv. 

Conflicts  with  Austin  chalk.  Is  a bed  at  top  of  Edwards  Is.,  the  top  fm.  of 
Fredericksburg  group. 

Named  for  occurrence  at  Austin. 

t Austin  rock. 

Trade  term  for  a fine-grained  sandrock  or  shaly  sandrock,  of  Dev.  age, 
quarried  at  Austin,  Mower  Co.,  Minn. 

Austin  Brook  quartz  porphyry. 

Post-Ordovician : New  Brunswick. 

Q.  A.  Young,  191Q  (Canada  Geol.  Surv.  Surnm.  Kept.  1909,  p.  219). 
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Austinburg  sand: 

A subsurface  sand  in  NE.  Ohio  (Austinburg  pool,  Ashtabula  Co.)  that  has 
been  correlated  with  both  Sylvania  ss.  of  Ohio  and  with  Oriskany  ss.  of 
N.  Y. 


Autocene. 

Recent : New  England. 

J.  B.  Perry,  1872  (Boston  Soe.  Nut.  Hist.  Proc.,  vol.  15,  pp.  55-56).  “Autocene**  is 
Introduced  into  the  table,  in  place  of  “Recent”  or  “Present."  merely  for  sake  of 
uniformity.  Autocene  means  emphatically  new,  thus  appropiiatcly  designating  the 
latest  times. 

Aux  Sable  limestone. 

Upper  Ordovician  (Richmond)  : Northeastern  Illinois. 

J.  R.  C.  Evans,  1926  (Chicago  Univ.,  Abstracts  of  Theses,  Sci.  ser.,  vol.  2.  pp.  199— 
200).  The  Richmond  of  NE.  111.  may  be  subdivided  into  2 main  members:  (1) 
A lower  sh.  memb. ; (2)  a middle  dominantly  Is.  memb. ; and  (3)  an  upper  domi- 
nantly sh.  memb.  The  lower  and  upper  members  are  nonfossiliferous.  The  middle 
memb.  contains  abundant  fossils.  In  It  6 horizons  can  be  recognized,  which  are 
named  (ascending  order)  : (1)  Ainr  Sable  la..  which  corresponds  fuunally  to  lower 
part  of  the  Waynesville  of  Ind. ; (2)  Millxdalc.  la.,  which  contains  a few  poorly 
preserved  fossils  representatives  of  which  occur  in  the  Waynesville  and  lower 
Liberty  of  Ind.;  (3)  Treat  Is.,  practically  unfossiliferous ; (4)  Du  Paf/e  Ih.,  fossils, 
poorly  preserved,  occur  In  Waynesville  and  lower  Liberty;  (5)  Rock  Run  U., 
fossils,  poorly  preserv«>d.  occur  in  Waynesville  and  lower  Liberty ; (6)  Wilmington 
la.,  highly  fossiliferous,  and  fossils  very  similar  to  upper  Waynesville  and  Liberty 
of  Ind.  [Lithology  and  type  localities  of  these  named  faunnl  zones  not  stated.] 

Aux  Vases  sandstone.  (Of  Chester  group.) 

Mississippian : Eastern  Missouri  and  southwestern  Illinois. 

C.  R.  Keyes,  1892  (Geol.  Sue.  Am.  Bull.,  vol.  3,  p.  295).  Aux  Vaaca  ss. — Fine- 
grained ferruginous  ss.,  10  to  100  ft.  thick,  the  “ferruginous  ss.”  of  Shumard  and 
others.  Overlies  Ste.  Genevieve  is.  and  underlies  Kaskuskia  Is. 

The  fm.  overlying  Aux  Vases  ss.  Is  now  known  as  Renault  fm and  Aux 
Vases  rests  uncon.  on  Ste.  Genevieve  Is.  (See  also  under  Ste.  G 'enc- 
vlevc  Is.) 

Named  for  exposures  on  Aux  Vases  River,  Ste.  Genevieve  Co.,  Mo. 

Auxvasse  Creek  sandstone  member  (of  Callaway  limestone). 

Devonian:  East  central  Missouri  (Callaway  County). 

F.  B.  Consol  man.  1935?  (Mo.  Acad.  Sci.  Proc.,  vol.  1,  pp.  105,  108-11 3.  119). 

vaasc  Creek  a#,  memb. — Basal  memb.  of  Callaway  Is.  (Dev.)  In  Auxvasse  Creek 
quad.,  Callaway  Co.  The  uncon.  btw.  Callaway  Is.  and  underlying  Mincola  Is.  is 
evidenced  by  the  thinning  or  absence  In  places  of  the  Mineola  and  by  presence  of 
Auxvasse  Creek  ss.  memb.  in  S.  part  of  quad.  The  Auxvasse  ss.  is  white,  friable, 
calc.  sb.  ; rarely  fossiliferous;  16  in.  to  5 ft.  thick.  On  E.  side  of  Auxvasse  Creek 
it  reaches  thickness  of  nearly  5 ft.  and  is  well  exposed  n short  distance  N.  of  the 
gravel  road  in  NE.  % sec.  8,  T.  46  N.,  R.  8 W.  und  in  NW.  lA  sec.  9 of  same  twp.. 
K.  of  whore  it  apparently  disappears.  Is  also  absent  in  central  part  of  area. 
Some  early  workers  mistook  this  ss.  for  St.  Peter  ss.,  but  it  is  St.  Peter  reworked 
by  Dev.  seas. 

Ava  shale.  (In  Pottsville  formation.) 

Pennsylvanian : Southwestern  Illinois. 

T.  B.  Root,  1928  (III.  GeoL  Surv.  Rept.  Invest.  No.  16.  pp.  9.  10.  pis.  1,  2).  In  up- 
per part  of  Pottsville  fm.  [110±  ft.  below  top  on  pi.  1 ] is  a fairly  persistent  and 
extensive  sh.  bed,  which  for  convenience  is  called  Ava  ah.  Can  be  identified  in 
many  outcrops  and  well  records.  Throughout  greater  part  of  area  ( Ava-Campbell 
Hill  area,  in  parts  of  Randolph,  Perry,  and  Jackson  Counties)  the  Ava  sh.  has 
been  used  as  key  horizon  for  contour  map  which  shows  structure  of  Penn.  beds. 
Although  Ava  6h.  is  irregular  In  thickness  and  locally  is  missing  in  both  outcrops 
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and  well  logs,  it  was  found  to  be  best  horizon  to  use  over  so  large  an  area.  [Con- 
tour map  shows  It  surrounding  village  of  Ava,  Jackson  Co.] 

Avalon  group. 

A term  applied  to  ancient  rocks  of  Newfoundland.  Assigned  to  “Algon- 
kian”  by  C.  D.  Walcott,  1899  (Geol.  Soe.  Am.  Bull.,  vol.  10,  p.  218)  and 
C.  R.  Van  Hise  and  C.  K.  Leith,  1909  (U.  S.  G.  S.  Bull.  3*50,  p.  43).  For 
Walcott’s  original  definition  see  under  Terranovan . Type  loc.  is  on 
Avalon  Peninsula. 

Avalonian  formation. 

Pre-Cambrian  (Huronian)  : Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
Avalonian  fm. — Slates,  tuffs,  aggls.,  cgls.,  and  lavas.  Fossil  worms  (?).  Basal 
fm.  of  Huronian.  Underlies  Signal  Ilill  fm.  (Huronlnn).  [Derivation  of  name 
not  stated.] 

Avant  limestone  member  (of  Ochelata  formation). 

Pennsylvanian:  Central  northern,  northeastern,  and  northern  central  Okla- 
homa. 

1>.  W.  Ohern,  1910  (Okla.  State  Univ.  Research  Bull.  4,  pp.  31,  37).  Avant  Is. 
lentil. — Bluish  semicrystalline  is.,  often  thin-bedded,  from  a few  ft.  to  40  ft.  thick. 
StratigraphicaUy  about  85  ft.  above  Dewey  Is.  along  96th  meridian  S.  of  Bartles- 
ville. Included  in  Copan  memb.  of  Wunn  fm.  in  northern  area  and  in  Ramona 
fm.  in  southern  urea. 

In  northern  Okla.  is  now  treated  as  a memb.  of  Ochelata  fm. ; in  Bristow 
quad,  is  treated  as  a memb.  of  Copan  fm. 

Named  for  Avant,  Osage  Co. 

Avenal  sandstone. 

Eocene:  Southern  California  (Diablo  Range). 

F.  M.  Anderson,  1905  (Calif.  Acad.  Sci.  Proc.,  3d  ser.,  vol.  2,  pp.  164-168). 
Avenal  #*«. — A great  thickness  of  ss.  exposed  in  canyon  of  Canoas  Creek,  with  a 
thin  basul  bed  of  cgl.,  6 to  10  ft.  thick,  resting  on  Lower  Cret.  shales.  Upper 
400  ft.  consists  of  very  fossiliferous  concretionary  sss.,  below  which  occur  thin- 
bedded  ss.  The  Avenal  wells  at  Tar  Springs  are  drilled  to  penetrate  these  sands, 
which  are  exposed  at  Tar  Springs  on  E.  and  at  Sulphur  Springs  on  Zapoto  Chino 
Creek  to  W.  Underlie  K reyen  ha  gen  shales. 

F.  E.  von  Estorff,  1930  (A.  A.  P.  G.  Bull.,  vol.  14,  No.  10,  pp.  1321-1336).  The  500 
ft.  of  s*.  underlying  Kreyenhugen  sb.  in  canyon  of  Canoas  Creek  Is  Domengine  ss., 
of  upper  middle  Eo.  age.  The  type  loc.  of  Domengine  is  N.  of  Coalings. 

Averill  granite. 

Age  (?):  Northeastern  Vermont  (Essex  County). 

R.  A.  Schroedor,  1921  (Vt.  State  Geol.  Rept.  1919-20,  pp.  39—42).  Averill 
granite. — Pink,  two-mica  granite  of  medium  grain,  with  subporpbyritic  texture. 
Intrudes  a niuscovite-biotite  schist ; the  contact  being  well  exposed  on  summit  of 
Averill  Mtn  and  in  bed  of  Averill  Stream  100  yds  below  the  granite  bridge  of  Norton 
Mills  road.  Underlies  and  surrounds  Big  Averill  Lake  und  all  but  a small 
part  of  Little  Averill  Luke. 

Avery  shale. 

Middle  Devonian:  Western  New  York  (Eighteen-Mile  Creek). 

A W.  Grabau,  1930  (Scl.  Quart.  Nat.  Univ.  Peking,  Chinn,  vol.  1,  No.  4.  pp.  323-326). 
Avery  shales. — Do  not  differ  markedly  from  underlying  Athol  shales,  on  which 
they  rest.  On  18-Mile  Creek  are  30  to  40  ft.  thick  and  underlie  Wanakah  sh. 
In  Livonia  salt  shaft,  70  ml.  to  E.,  they  appear  to  lie  147  ft.  thick.  Contain 
pronounced  Hamilton  fauna,  but  many  typical  Marcellus  species  continue.  [Deriva- 
tion of  name  not  stated.] 

According  to  G.  A.  Cooper  (personal  communication  Jan.  193*1)  Gra bail’s 
Avery  sh.  is  same  as  Ledyard  memb.  of  Cooper. 

151627°— 38 7 
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Avilton  conglomerate. 

Upper  Devonian : Western  Maryland. 

C.  K.  Swartz  et  al.,  1913  (Md.  Geol.  Surv.  Middle  and  Upper  Devonian  vol.,  pp. 
352,  383-385).  The  flat-pebble  Jasper  cgl.  In  Chemung  ss.  memb.  of  Jennings 
fm.  of  northern  Garrett  Co..  Md.,  is  named  Avilton  cgl.  because  of  its  occurrence 
in  Immediate  vicinity  of  post  office  of  that  name  on  Pen  Ridge.  It  is  possibly 
same  as  Stevenson's  Upper  Chemung  cgl.  of  Pa.  Is  overlain  by  the  upper  sh. 
and  s a.  beds  of  Chemung  memb.  and  underlain  by  the  middle  sh.  and  ss.  beds 
of  that  memb. 

Avis  sandstone  memb.  (of  Thrifty  formation). 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31).  Avis  88., 
basal  memb.  of  Thrifty  fm.  in  May-Coleman  and  Strawn-Baird  sections.  Lies  discon. 
on  Graham  fm. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132,  pp.  125,  131-130. 
152-158).  Avis  ss.  memb.  of  Thrifty  fm. — Persistent  but  variable  deposit  of 
coarse-grained  ss.,  grit,  or  cgl.,  ranging  in  thickness  from  5 to  40+  ft.  Basal  memb. 
of  Thrifty  fm.  in  Brazos  River  valley.  Lies  35  to  80  ft.  below  Ivan  Is.  memb.  In 
places  rests  on  Wayland  sh.  inemb.  of  Graham  fm. ; In  other  places  on  underlying 
Gunsight  Is.  memb.  of  Graham.  Correlated  by  Plummer  with  Trickham  bed  of 
Drake,  In  Colorado  River  valley.  Named  for  town  of  Avis,  Jack  Co.  Typically 
developed  in  Jack,  Young,  and  Stephens  Counties. 

E.  H.  8ellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  103),  treated  Avis  ss.  as  basal  memb. 
of  Thrifty  fm. 

F.  M.  Bullard  and  R.  II.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501,  p.  232),  used  Avis  ss. 
for  the  beds  underlying  Breckenridge  Is.  and  overlying  Speck  Mtn  Is.  in  Colorado 
River  Valley  (McCulloch  Co.),  and  stated  that  Parks  Mtn  cgl.  of  Drake  (the  type 
loc.  of  which  Is  in  adjoining  Coleman  Co.)  is  a conglomeratic  phase  of  Avis  ss. 

The  U.  S.  Geol.  Survey  at  present  treats  Avis  ss.  as  basal  memb.  of  Thrifty 
fm.  in  Brazos  River  region,  and  Parks  Mtn  ss.  memb.  of  Colorado  River 
region  as  much  younger,  lying  immediately  below  Chaffin  Is.  and  resting 
on  Lohn  sh.  memb.  of  Thrifty. 

Avis  limestone.  (In  Hinton  formation.) 

Mlsslssipplan : Southeastern  West  Virginia. 

D.  B.  Reger.  1926  <W.  Va.  Geol.  Surv.  Rept.  Mercer.  Monroe,  and  Summers  Counties, 
pp.  296,  347).  Avis  Is. — Steel  gray,  hard,  with  sbaly  streak  near  middle:  marine 
fossils.  Thickness  20  to  45  ft.  Name  Introduced  to  replace  Hinton  Is.  of  Krebs, 
because  of  conflict  with  Hinton  group  [fm.].  Type  loc.  In  vicinity  of  Avis  and 
Hinton,  Summers  Co. 

Avis  shale.  (In  Hinton  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Vn.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  296,  346-352).  Upper  AtHs  sh. — Green  or  yellow,  calc.,  usually  fissile,  20  to 
100  ft.  thick,  nhundnnt  marine  fossils.  Underlies  Avis  ss.  nnd  overlies  Avis  Is. 
Lower  Arts  sh. — Yellow,  calc.,  15  to  30  ft.  thick ; marine  fossils ; underlies 

# Avis  Is.  and  overlies  Payne  Branch  ss.  All  members  of  Ilinton  group  [fm.]. 

Type  loc.,  region  around  Avis,  Hinton,  and  Bellepoint,  Summers  Co.  Also 
observed  in  Mercer  Co. 

Avis  sandstone.  (In  Hinton  formation.) 

Mississippian:  Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Vn.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  296,  345).  Avi8  ss. — Greenish  gray,  micaceous,  massive  or  shaly,  persistent, 
10  to  35  ft.  thick.  Underlies  Low  Gap  sh.  and  overlies  Upper  Avis  sh.,  all 
members  of  Hinton  group  [fm.].  Type  loc.  high  up  sides  of  mtns  in  vicinity 
of  Hinton  and  Avis,  Summers  Co.  Also  observed  in  Mercer  Co. 
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Avoca  limestone.  (In  Leeompton  limestone.) 

Pennsylvanian : Southeastern  Nebraska,  northeastern  Kansas,  and  north- 
western Missouri. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  41,  45,  47).  Aroca  la. — 
Top  unit  in  Leeompton  Is.  Dense  bluish  Is.  In  2 or  8 beds.  Thickness  2 to  9 ft. 
in  Nebr. : 1+  ft.  in  Mo.  and  Kans.  Overlies  King  Hill  sh.  (In  Leeompton  Is.). 
Named  for  exposure  In  8outh  Fork  Weeping  Water  Creek  about  3 ml.  E.  of  Avoca, 
Otoe  Co.,  Nebr. 

Avon  shale  and  limestone.  (In  Pottsville  formation.) 

Pennsylvanian:  Central  western  Illinois  (Fulton  County). 

T.  E.  Savage,  1927  (Am.  Jour.  Scl.,  5th,  vol.  14.  pp.  807-316),  applied  Aron  ah. 
and  la.  to  beds  underlying  Colchester  (No.  2)  coal  and  overlying  his  Iiernadotte  ss. 
He  included  these  beds  In  Carbondale  fin.,  as  he  proposed  to  ex|»and  that  name; 
but  they  belong  to  Pottsville  fm.  of  U.  8.  Geol.  Survey  aud  other  authors. 
Thickness  aud  derivation  of  name  not  stated,  but  probably  named  for  Avou, 
Fulton  Co. 

tAvondale  limestone. 

Pre-Cambrian:  Southeastern  Pennsylvania  (Chester  County). 

P.  Fraser,  1883  (2d  To.  Geol.  Surv.  Bept.  C,,  pp.  307,  321,  322),  casually  alludes  to 
Arondaie  la.,  and  accompanying  map  (of  Chester  Co.)  shows  a belt  of  ‘'Siluro- 
Cambrtan  Is.”  running  through  Avondale,  Keunett  Square,  and  other  places  in 
Chester  Co. 

A quarry  rock  In  Cockeysville  marble  Is  now  locally  known  as  ‘‘Avondale 
Is." 

Avondale  volcanics. 

Pre-Cambrian:  Newfoundland. 

A.  F.  Buddlngton,  1919  (Jour.  Geol.,  vol.  27,  p.  456). 

tAvondale  series. 

A name  used  by  A.  0.  Hawkins  (Am.  Jour.  Scl.,  5th,  vol.  7,  pp.  355-364, 
1924)  to  denote  Gleuarm  series  in  vicinity  of  Avondale,  Chester  Co.,  Pa. 

Avon  River  lhnestone. 

Allssissipplan : Nova  Scotia. 

W.  A.  Bell,  1921  (Am.  Jour.  Scl..  5th,  vol.  1,  p.  166). 

Aweres  formation. 

Pre-Cambrian : Ontario. 

R.  G.  McConnell,  1926  (Ont.  Dept.  Mines,  35th  Ann.  Rept.,  vol.  35,  pt.  2,  p.  16). 

Axemann  limestone.  (In  Reekmantown  group.) 

Lower  Ordovician:  Central  Pennsylvania  (Center  and  Blair  Counties). 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pp.  552,  653,  657,  660,  674.  pi.  27). 
Axeman  In]  Is. — Thick  and  thln-bedded,  nearly  pure  la.,  of  dark  color,  frequently 
stained  with  iron  oxide,  and  ranging  from  compact  to  distinctly  crystalline. 
Thickness  158  ft.  Underlies  Bellcfonte  dol.  and  overlies  Nlttauy  dol. 

The  Is.  at  Axemann,  Center  Co.,  is  Stonehenge  Is.,  which  underlies  Nittany 
dol.,  but  the  Is.  named  Axemann  crops  out  1 ml.  E.  of  Axemann.  The 
Bellefonte,  Axemann,  Nittany,  and  Stonehenge  compose  Beekmantown 
group  of  central  Pa. 

Ayer  granite. 

Carboniferous  or  post-Carboniferous:  Eastern  Massachusetts,  southeastern 
New  Hampshire,  and  northeastern  Connecticut. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  pp.  86.  223-228  and  map).  Ayer 
granite. — Blotltcmuscovlte  granite  of  moderately  coarse  grain.  In  many  places 
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coarsely  porphyrltic,  containing  feldspar  phenocrysts  1 to  3 Inches  long  or  blotched 
with  large  patches  of  feldspar  crystals.  Extends  through  Ayer,  Mass. 

Aylesworth  limestone  member.  (In  Pottsville  formation.) 

Pennsylvanian:  Northwestern  Illinois  (McDonough  County). 

T.  E.  Savage,  11*30  (III.  Acad.  Sci.  Trans.,  vol.  22.  p.  408).  [Columnar  section  of 
Macomb  region  shows  Aylemearth  Is.  memb . located  about  midway  in  Aroit  s/i. 
and  la.,  the  upper  part  of  Pottsville  fm.  Derivation  of  name  not  stated.  1 

Aylmer  formation. 

Ordovician  (Lower)  : Ottawa  Valley.  Canada. 

P.  E.  Raymond.  1905  (Carnegie  Mug.  Annals,  vol.  3.  p.  380.  and  Am.  Jour.  Sci.. 
4th,  vol.  20.  p.  304,  etc.).  Aylmer  fm. — Name  pruposed  for  the  Chaxy  of  Ottawa 
Valley,  which  Is  very  late  Chary,  and  differs  In  lithology  and  fauna  from  typical 
Chary. 

tAzoic  era. 

In  its  earlier  nnd  in  some  of  its  later  usages  this  term  was  applied  to  all 
pre-Pa leozoie  time.  In  other  later  usages  it  was  applied  (1)  to  all  pre- 
Potsdam  time:  (2)  to  Huronian  epoch  of  tAlgonkian  jieriod  plus  the 
tArchean  period;  (3)  to  tArchean  period  only:  and  (4)  to  a hypothetical 
interval  preceding  all  known  rocks.  (For  full  definition  see  U.  S.  G.  S. 
Bull.  769,  pp.  20-26.  1825.) 

Azotea  tongue  (of  Carlsbad  limeslone). 

Permian:  Southeastern  New  Mexico  (Pecos  Valley). 

W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.,  vol.  21.  No.  7).  The  part  of  Carlsbad  Is. 
that  caps  western  Arotea  Mesa  aud  overlies  Seven  Rivers  gypsiferous  memb.  of 
Chalk  Bluff  fm.  Is  here  named  Azotea  tongue. 

Aztec  sandstone. 

Jurassic(?):  Southeastern  Nevada  (Goodsprings  quadrangle). 

D.  F.  Ilewett.  1931  (U.  S.  0.  8.  P.  P.  182,  pp.  9.  35.  etc.).  Aztec  »».— Massive 
ledge  of  reddish  or  buff  ss..  minutely  rross  bedded.  Is  made  up  of  many  lenses, 
mostly  10  to  25  ft.  thick,  each  lens  in  turn  made  up  of  smaller  laminae  to  2 
Inches  thick.  Thickness  2.100  ft.  Rests  on  Chlnle  fm.  ami  Is  overlain  by  Quat. 
deposits.  Name  Is  derived  from  Aztec  Tank,  a natural  depression  In  the  ss. 
several  hundred  ft.  E.  of  Contact  mine.  In  which  water  accumulafes  at  times  of 
heavy  rain. 

Aztecan  series. 

A term  introduced  by  C.  [It.l  Keyes  nnd  applied  by  him  in  Colo.,  N.  Mex., 
and  Ariz.,  to  cover  “a  thick.  post-Laramian  succession  of  Cretncic  sedi- 
ments In  the  San  Juan  region.”  (See  his  Conspectus  of  geol.  fins,  of  N. 
Mex.,  1915,  pp.  2,  5.) 

Azuero  formation. 

Pre-Pleistocene : Panama. 

O.  II.  Hershey,  1901  (Unlv.  Calif.  Dept.  Geol.  Bull.,  vol.  2,  p.  237). 

Azure  River  series. 

Pre-Cambrian ( ?)  : British  Columbia. 

N.  F.  G.  Davis.  1930  (Canada  Geol.  Surv.  Summ.  Rept.  1929.  pt.  A,  p.  285). 

Baby  sand. 

A subsurface  sand  near  top  of  Rico  fm.  (Perm.)  in  southern  Sun  Juan 
Co.,  SE.  Utah. 

Babylon  cyclical  formation. 

A name  applied  by  II.  R.  Wanless  (111.  Geol.  Surv.  Bull.  60,  1831.  pp. 
178-193)  to  basal  part  of  Pottsville  fm.  (Penn.)  of  central-western  111., 
based  upon  the  rhythmic-cycle  theory  of  sedimentation.  Derivation  of 
name  not  stated,  but  there  is  a village  of  that  name  in  Fulton  Co. 
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Bachelor  Creek  limestone. 

Pennsylvanian : Southern  Kansas. 

R.  C\  Moore,  1932  (Kami.  Geol.  Soc.  Oth  Ann.  Field  Conf.  Guidebook.  pp.  94,  90). 
Members  of  Howard  Is.  have  been  assigned  names  as  follows,  ascending : Bachelor 
Creek  la.,  Aarde  ah.  (containing  Nodaway  coal).  Church  la.,  Wlnzeler  ah.,  and 
Utopia  la.  [Derivation  of  names  not  stated.  On  p.  21  Bachelor  Creek  la.  is 
described  as  consisting  of  1.35  ft.  of  blue  Is.  weathering  brown  and  shnly.  J 

R.  C.  Moore,  1930  (Kims.  Geol.  Surv.  Bull.  22,  pp.  205-207).  Bachelor  Creek  Is., 
lowest  memb.  of  Howard  Is.,  is  developed  in  southern  Knns.  from  Greenwood  Co. 
southward.  It  Is  hard,  somewhat  sandy,  impure,  bluish  gray  Is.  ranging  in  thick- 
ness up  to  3±  ft.  Occurs  below  Aarde  sh.  memb.,  in  which  Nodaway  coal  Ilea 
near  base.  Type  loc..  Bachelor  Creek,  sec.  33,  T.  25  S.,  R.  11  E.t  about  5 mi.  E. 
of  Eureka.  Kans. 

Backbone  limes  tone. 

Lower  Devonian:  Southwestern  Illinois  (Jackson  County). 

T.  E.  Savage,  1920  (Am.  Jour.  Sci.,  4th,  vol.  49,  pp.  169-178).  Backbone  la. — 
Rather  thick-bedded  coarsely  crystalline  Isa.,  0 to  70 ± ft.  thick,  uncon.  under- 
lying Clear  Creek  chert  in  SW.  111.  and  uncon.  overlying  Bailey  is.,  of  New  Scot- 
land age.  Fauna  appears  to  lie  closely  related  to  that  of  Becraft  Is.  of  N.  Y.  No 
separate  name  was  applied  by  Worthen  to  this  Is.  Is  well  exposwl  near  S.  end 
of  Devil's  Back-bone  Ridge,  a short  distance  N.  of  Grand  Tower,  Jackson  Co. 

T.  E.  Savage.  1925  (Am.  Jour.  Sci.,  5th.  vol.  10,  pp.  139-144),  replaced  his  Back- 
bone la.  (of  supposed  Ilelderberg  ngei  with  Weller’s  Little  Saline  la.  (of  known 
Oriskany  age),  being  autlsticd  of  Oriskany  age  of  his  Backbone  Is.  and  Its  cquiv. 
to  Little  Saline  Is. 

*Bad  limestone. 

See  1st  entry  tinder  Bad  River  Is. 

Bad  Axe  meml>er  (of  Franconia  sandstone). 

Upper  Cambrian:  Western  Wisconsin  and  southeastern  Minnesota. 

A.  C.  Trowbridge,  1935  (Rcpt.  9th  Ann.  Field  Conf.  Knns.  Geol.  Roc.,  figs.  1,  2,  pp. 
81,  92,  134,  140.  159,  431,  440.  449,  etc.).  Bad  Axe  memb.  of  Franconia  fin. — 
Greensand  and  siltstone,  21  to  25 ± ft.  thick,  underlying  Rt.  I^iwrence  memb.  of 
Trempealeau  fm.  and  overlying  Hudson  memb.  of  Franconia  fm.  at  Victory,  Trem- 
pealeau Mtn,  Skillet  Falls.  Goodenough  Hill,  Hudson,  Afton,  and  other  places  in 
western'  Wig.  Named  for  Bad  Axo  River,  near  Franconia,  Chisago  Co.,  Minn. 
I On  p.  309  of  this  book  G.  O.  Raasch  stated  that  Bad  Are  memb.  is  lower  Dikelo- 
cephalua  zone.  8t.  Latcrence  memb.  as  used  in  Hliove  definition  of  Bad  Axe  memb. 
included  not  only  St.  Lawrence  Is.  (dol.)  memb.  of  Ulrich  but  the  underlying  bnsul 
greensand  and  egl.  memb.  as  well.] 

AImivc*  definition  was  repented  and  somewhat  amplified  by  W.  II.  Tweu- 
hofel,  G.  O.  Raasch,  and  F.  T.  Thwaltes,  Nov.  30,  1935  (Geol.  Soc.  Am. 
Bull.,  vol.  46.  No.  11,  pp.  1702,  etc.),  who,  however,  treated  the  basal  cgl. 
and  greensand  memb.  overlying  Bad  Axe  menib.  as  distinct  from  their 
St.  Lawrence  dol.  memb.  They  gave  thickness  of  Bad  Axe  memb.  ns 
ranging  btw.  20  and  50  ft. 

Baden  sandstone. 

Pennsylvanian:  Central  eastern  Missouri  (St.  Louis  County). 

II.  A.  Wheeler,  1895  (St.  Louis  Acad.  Sci.  Trims.,  vol.  7,  p.  125).  Baden  aa. — Gray 
to  drab  ss.,  2 to  10  ft.  thick,  coarse-grained,  porous,  cross-bedded.  Occurs  near 
base  of  Coal  Measures  at  Baden,  North  St.  Louis.  Equlv.  of  “Ferruginous"  ss. 
Underlain  by  3 to  5 ft.  of  shales  which  rest  uncon.  on  St.  Louis  Is. 

Named  for  exposures  at  Baden,  St.  Louis  Co. 

Bader  formation.  (In  Council  Grove  group.) 

Permian : Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8.  pp.  4.  7).  Bader  Is.  fm.,  about 
24l£  ft.  thick.  Includes  (descending)  Middlehurg  is.,  Ilooser  sh..  and  Elss  Is.  of 
Council  Grove  group.  [Derivation  of  name  uot  stated.] 
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Badger  Creek  formation. 

Cambrian  or  pre-Cumbrian : British  Columbia. 

W.  L Uglow,  1922  (Canada  GpoI.  Surv.  Summ.  Kept.  1921,  pt.  A.  p.  76). 

Bad  Heart  sandstone  member. 

Cretaceous:  Alberta* 

F.  H.  McLearn,  1926  (Canada  Geol.  Surv.  Bull.  42,  p.  119).  Included  in  Smoky 
River  fm. 

Bad  Hole  sand. 

A subsurface  sand  of  early  Penn.  (Cherokee)  age  in  central  eastern  Okla.. 
which  is  reported  to  correspond  to  one  of  sands  of  Duteher  sand  series. 
In  Timber  Ridge  pool,  Muskogee  Co.,  it  lies  at  a depth  of  1*385  to  1,407 
ft.  and  the  Muskogee  sand  lies  at  1,480  to  1,510  ft.  C.  W.  Wilson,  Jr., 
says  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  4.  1935,  pp.  505,  515)  this  sand  corre- 
sponds to  Georges  Fork  ss.  memb.  of  Atoka  fm.,  and  that  it  is  one  of  the 
Duteher  sands. 

Badito  formation. 

Pennsylvanian:  Central  southern  Colorado  (Walsenburg  region). 

R.  C.  Hills,  1900  (U.  S.  G.  S.  Walsenburg  folio.  No.  68).  Badito  fm. — Upper 
part  consists  of  100  ft.  of  brick-rod  ss.,  massive  or  thick  bedded  but  sometimes 
shaly  on  weathered  surface.  This  ss.  probably  corresponds  to  some  part  of 
Foiintnin  fm.  Lower  part  consists  of  coarse  brownish  red  cgl.  that  is=  Sangre 
de  Cristo  fm.  (See  also  1900  entry  under  Bangre  de  Cristo  fm.  1 

Probably  named  for  Badito  Peak  or  town  of  Badito,  just  W.  of  Walsenburg 
quad,  and  in  Huerfano  Park  quad. 

tBad  River  sandstone. 

Pre-Cambrian  (Keweenawan)  : Northwestern  Wisconsin  (Ashland  County). 

E.  T.  Sweet.  1876  (Wls.  Acad.  Scl.,  Arts.,  and  Lett.  Trans.,  vol.  3,  pp.  40  55). 
Bad  River  ss. — Sas.  and  shales  forming  upper  beds  of  Copper-bearing  aeries 
[Keweenawan].  Largely  represented  on  Bad  River. 

tBad  River  gnbbro. 

Pre-Cambrian  (Keweenawan)  : Northwestern  Wisconsin  (Ashland  County) 
and  northern  peninsula  of  Michigan. 

R.  D.  Irving.  1883  (U.  S.  G.  8.  3d  Ann.  Rept.,  pp.  115,  134.  135.  186;  also  U.  S. 
0.  8.  Mon.  5,  pp.  40-41,  144,  155,  377,  435).  Very  coarse  gnbbro,  largely 
developed  in  Bad  River  region.  Ashland  Co.,  Wla.,  and  exposed  on  Bad  River, 
Iron  Co..  Wig.  Forma  base  of  Keweenawan  series. 

Bad  River  dolomite. 

Pre-Cambrian  (lower  Huronian)  : Northwestern  Michigan  and  northwest- 
ern Wisconsin  ( Penokce-Gogeblc  district). 

C.  R.  Van  Ilise.  1901  (U.  8.  G.  S.  21st  Ann.  Rept.,  pt.  3,  p.  338).  Bad  Is. — 
Cberty  Is.,  of  Lower  Huronian  age.  Uncon.  underlies  Palms  fm.  and  uncon. 
overlies  Archean  granite  and  gneiss  In  Penokce-Gogeblc  dlst. 

A.  C.  Lane  and  A.  E.  Seaman,  1907  (Jour.  Geol.,  vol.  15,  btw.  pp.  680-695).  Bad 
River  fm.  of  Gogebic  Range  is  = Kona  dol.  and  Randvllle  dol. 

C.  R.  Van  Hise  and  C.  K.  Leith,  1911  (U.  8.  G.  8.  Mon.  52,  pp.  225.  228).  Bad 
River  Is. — Chiefly  Is.,  heavily  mag.,  in  places  approaching  dol..  intermingled  and 
lnterstratifled  with  chert.  Thickness  200  to  300  ft.  Grades  into  underlying 
8unday  qtxite.  Top  eroded.  Overlain  by  Palms  fm. 

Named  for  occurrence  at  Bad  River,  in  Penokee  Gap  section. 

C.  K.  Leith.  R.  J.  Lund,  and  A.  Leith,  1935  (U.  S.  G.  8.  P.  P.  184),  adopted  Bad 
River  dol.  as  the  name  of  this  fm. 

Badshot  formation. 

Pre-Cambrian:  British  Columbia. 

J.  F.  Walker,  1929  (Canada  Geol.  Sun*.  Summ.  Rept.  1928,  pt.  A,  p.  126). 
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Bad  Vermilion  Lake  granite. 

Pre-Cambrian : Ontario. 

A.  C.  Lawson,  1913  (Canada  Geol.  Surv.  Mem.  40,  p.  51). 

Baltin  till. 

C.  IR.J  Keyes,  1920  (Pan-Am.  Geol.,  vol.  45,  p.  151).  The  Grcenlandian  Ice- 
center  of  today  and  the  Patrician  ice-center  of  Hudson  Bay  may  both  prove 
to  be  parts  of  what  we  call  the  Labradoran  glacier.  If  the  first  is  really  a 
distinct  polarine  ice-cap  its  deposits  should  be  distinguished  by  some  such  title 
as  Baffin  till.  In  either  case  tbe  Greenland  glacier  is  a hold-over  remnant  of 
Wisconsin  glaciation. 

Bagley  andesite. 

Lower  (?)  Jurassic:  Northern  California  (Redding  quadrangle). 

J.  8.  Diller,  190<J  (U.  8.  G.  8.  Redding  folio.  No.  138).  Bagley  andesite. — Includes 
the  lavas  and  pyroclastlcs  of  a succession  of  volcanic  eruptions  of  similar  general 
character.  Commonly  filled  with  an  abundance  of  small  phenocrysta  of  plagloclnse, 
and  rarely  also  with  durk  grains  in  a greenish  groundmuss.  Composed  chiefly 
of  andesitic  tuff,  sometimes  coarse,  almost  agglomeratlc,  but  generally  fine  and 
stratified,  with  occasional  traces  of  murine  fossils.  More  than  three-fourths  of 
Bagley  Mtn  area  la  occupied  by  tuff.  The  lavas  are  most  abundant  near  summit 
and  whole  mass  has  thickness  of  about  1,000  ft.  Both  areas  [Bagley  Mtn  and 
along  Pit  Biverl  of  Bagley  andesite  lie  practically  on  border  btw.  Potem  and 
Modin  fms.,  but  do  not  necessarily  indicate  an  uncon.  These  areas  represent 
centers  of  greater  accumulation  of  volcanic  material  near  points  of  eruption 
during  beginning  of  Potem  epoch.  Between  the  two  points  the  contemp.  sediments 
contain  some  detritus  from  both  centers,  but  apparently  tbe  greater  portion 
comes  from  a different  source.  For  this  reason  the  intermediate  sediments  were 
included  in  the  Potem. 

Bngnell  till. 

Name  introduced  by  C.  [R.]  Keyes  for  a very  old  sheet  of  glacial  till 
(pre-Nebraskan)  in  Mo.  “that  has  been  called  Nebraskan  till  by  Leverett.” 
(See  Pan -Am.  Geol.,  vol.  58,  pp.  2ltt.  208,  217,  10C52.) 

Bailey  limestone. 

Lower  Devonian  (Heiderberg)  : Eastern  Missouri  and  southwestern 

Illinois. 

E.  O.  nrich,  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  ser.,  p.  110).  Bailey  la. — 
Arglll.  lss.  and  shales  containing  New  Scotland  Ilelderberglnn  faunas  at  Red 
Rock  landing  and  above.  Overlies  Balnbrldge  Is.  and  underlies  Clear  Creek  Is. 
[restricted].  Thickness  100 ± ft. 

Named  for  exposure  at  former  Bailey’s  Landing,  on  Mississippi  River, 
Perry  Co.,  Mo.,  a short  distance  above  present  Red  Rock  Landing. 

Bailey  Spring  limestone. 

Pennsylvanian  (early)  and  Mississippian  (into) : Eastern  Nevada  (Pioebe 
district). 

L.  G.  Westgate  and  A.  Knopf.  1932  (B.  8.  G.  8.  P.  P.  171,  pp.  7,  21.  etc.).  Bailey 
Bpring  Is. — Gray,  medium-bedded  Is.,  some  clierty  layers ; basal  beds  consist 
of  olive-brown  fosslliferous  Is.  weathering  to  reddish  debris,  which  passes  up 
Into  gray-black  fosslliferous  Is.  that  weathers  to  mottled  red  and  yellow.  These 
basal  beds  are  probably  not  very  thick.  Thickness  of  fm.  2,275  ft.  Overlies 
Scotty  Wash  quite.  Is  youngest  Carbf.  fm.  in  Ploche  dist.  Top  is  eroded.  Is 
overlain  by  Igneous  rocks  of  Tert.  (?)  age.  Fossils  are  lower  Penn,  and  late 
Miss.,  according  to  G.  H.  Girty.  The  fm.  occurs  In  several  large  areas  8E.  of 
Bailey  Spring,  on  W.  side  of  Bristol  Range,  Ploche  dist. 

fBainbridge  marl. 

Eocene  (upper)  : Southwestern  Georgia. 

A.  F.  Foerste,  1894  (Am.  Jour.  Sci.,  3d,  vol.  48,  pp.  41-54).  Bainbtidgr  marl. — Very 
calc,  bed  containing  many  fossils,  chiefly  Orbitoides.  Exposed  at  water  level 
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E.  and  W.  of  Steamboat  landing  at  Bainbridge.  Lies  150  ft.  below  top  of  Vicksburg 
group,  in  which  it  is  included. 

According  to  later  studies  of  C.  W.  Cooke  this  marl  is  part  of  Ocala  Is.  of 
Jackson  (upper  Eocene)  age,  which  name  has  priority. 

Named  for  exposures  at  Bainbridge,  Decatur  Co. 

tBaiubridge  residual  beds. 

Miocene  and  Oligocene:  Southwestern  Georgia. 

W.  H.  Dali  and  J.  Stanley  Brown,  1894  (Genl.  Soc.  Am.  Bull.,  vol.  5,  p.  170). 
The  Bainbridge  residual  beds  correlate  with  Chlpola  marl  and  with  upper  part  of 
underlying  Chattahoochee  beds.  [Not  defined.  1 

C.  J.  Maury,  1902  (Bulls.  Am.  Pal.,  vol.  3,  No.  15,  pp.  67-69,  81).  The  upper 
part  of  Bainbridge  residual  beds  correlates  with  Alum  Bluff  beds,  the  middle 
part  with  Chlpola  marl,  and  lower  part  with  Chattahoochee  clays  and  Isa. 
[Not  defined.  1 

Conflicts  with  another  fin.  The  lower  bed  belongs  to  Flint  River  fm. 
and  upi>er  bed  to  Alum  Bluff  group,  according  to  recent  studies  of 
C.  W.  Cooke. 

Named,  apparently,  for  exposures  at  or  in  vicinity  of  Bainbridge,  De- 
catur Co. 

Bainbridge  limestone. 

Silurian  (Ningaran) : Eastern  Missouri  and  southwestern  Illinois. 

E.  O.  Ulrich.  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  aer.,  p.  110).  Bainbridge 
/a.  proposed  to  embrace  all  Sil.  Iss.  beneath  Bailey  la.  in  river  bluffs  for  Borne 
miles  above  and  below  Bainbridge,  Mo.,  also  above  and  below  Thebes,  111. 
(For  next  older  fm.  Ulrich  adopted  Girardeau  Is.  In  above  rept.l 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22.  pi.  28),  restricted  Bainbridge  Is. 
to  beds  of  late  Ningaran  age,  lying  tiucon.  below  Bailey  Is.  t Helderbergian)  and 
uucon.  above  Brussfleld  Is.  This  is  present  generully  accepted  definition. 

Named  for  Bainbridge,  Cape  Girardeau  Co.,  Mo. 

Baird  shale. 

Mississippian : Northern  California  (Redding  region). 

II.  W.  Fairbanks,  July  1894  (Am.  Geol..  vol.  14.  p.  28).  Baird  sit. — Black  siliceous 
sh.,  probably  500  ft.  thick,  the  lowest  horizon  recognized  at  United  States 
fisheries  on  McCloud  River.  Fauna  considered  by  J.  P.  Smith  to  be  analogous  to 
the  Waverly,  but  strut,  position  is  higher.  The  shales  outcrop  most  pro  mi 
nently  on  W.  side  of  river  just  above  Baird  P.  O.,  where  they  are  in  places 
highly  metamorphosed  hy  dikes  of  diabase  and  diahase  porphyrite. 

J.  P.  Smith,  Sept.-Oct.  1894  (Jour.  Geol.,  vol.  2,  pp.  5RK-612).  Baird  aft.— Black 
siliceous  shales  500  ft.  thick.  Older  than  McCloud  Is.  and  younger  than 
Sacramento  fm.  [Kennett  fm.]. 

According  to  J.  S.  Diller  (U.  S.  G.  S.  Raiding  folio,  No.  138,  1906)  the 
Baird  sh.  overlies  Bragdon  fm.  and  underlies  McCloud  Is. 

Baitoa  formation. 

Miocene:  Dominican  Republic. 

C.  W.  Cooke,  1920  (Geol.  Soc.  Am.  Bull.,  vol.  31,  p.  219) 

I Baker  limestone. 

Silurian  (early)  : Western  Tennessee. 

A.  F.  Foerste,  1901  (Geol.  Soc.  Am.  Bull.,  vol.  12,  pp.  397,  402).  Baker  fa— White 
crinohlal  is..  0 to  25  ft.  thick  in  Tenn.  Same  ns  Clinton  Is.  of  Ind.  and  Ky.  Basal 
Sil.  fm.  in  W.  Tenn.  Underlies  South  Tunnel  bed  (Osgood  shaly  day).  Included 
in  Clifton  Is. 

Replaced  hy  Brassfield  Is.,  better  established  though  later  name.  Is  con- 
sidered to  he  of  Albion  age. 

Named  for  Baker,  Davidson  Co. 
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Baker  gabbro. 

Cretaceous  ( ?) : Southern  British  Columbia. 

R.  A.  Daly,  1914  (Canada  Geol.  Surv.  Dept.  Hines  Mein.  38.  map  9.  118*  to  118°30'). 
Baker  gabbro,  Cret.  (?>.  [Mass  Ilea  Just  N.  of  Baker  Creek  (which  empties  into 
Christina  Lake)  and  at  headwaters  of  the  creek.] 

Baker  sand. 

A subsurface  sand  in  Pottsville  group  of  eastern  Ky. 

Baker  member  (of  Richfield  formation). 

PTe-Cambrian : British  Columbia  (Cariboo  district). 

G.  Hanson.  1935  (Canada  Dept.  Mine.**,  Geol.  Ser.,  Bur.  Econ.  Geol.  Mem.  181,  No. 
2396.  p.  4). 

Bakerstown  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Allegheny  County). 

J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q.  pp.  xix  (prefare)  and  305-308.  Index). 
Bakeratown  as. — Underlies  BAkerstown  coal  aud  overlies  Lower  Barren  Measure  red 
shales,  which  rest  on  Pine  Creek  coal.  [Only  recorded  use  of  name.] 

Bakerstown  clay. 

A term  that  has  been  applied  to  clay  underlying  Bakerstown  coal  in  Cone- 
maugh fin.  of  W.  Vu. 

Bakers vi lie  gabbro. 

Triassic  (?)  : Western  North  Carolina. 

A.  Keith,  1903  (U.  8.  G.  8.  Cranberry  folio.  No.  90,  p.  5).  Bakeraville  gabbro. — Un- 
met amorphosed  massive  gabbro,  of  black  and  brown  color.  Intrusive  into  Roan 
gneiss  and  Carolina  gneiss.  [Named  for  Bakersville,  Mitchell  Co. J 

W.  S.  Bayley,  1923  (Tenn.  Div.  Geol.  Bull.  29,  p.  41),  assigned  this  gubbro  to 
pre-Cainb. 

Bakoven  shale. 

Middle  Devonian:  Eastern  New  York  (Catskill  Mountains). 

G.  H.  Chadwick,  1933  (Am.  Jour.  8ci.,  5th,  vol.  10,  pp.  480.  483).  The  black  ah. 
heretofore  passing  as  “Marcellos,"  below  Mount  Marion  fin.,  since  it  remains 
unidentified  by  Dr.  Cooper  with  any  of  his  Hamilton  units,  is  here  called  Bakoven 
ah.  (bok-o-fen),  from  local  Dutch  name  of  valley  it  produces,  with  its  type  sectlou 
(partial)  where  Catskill-Pnlenville  road  crosses  Kaatcrs  Kill. 

tBalaklala  rhyolite. 

Jurassic  (?)  : Northern  California  (Redding  quadrangle). 

J.  8.  Diller.  1900  (U.  8.  G.  8.  Redding  folio.  No.  138).  Balaklala  rhyolite. — A suc- 
cession of  irregular  lava  flows  and  tuffs  which  huve  been  so  compressed  and  folded 
as  to  render  very  obscure  the  original  layered  arrangement  of  the  mass.  Thickness 
about  500  ft.  Clearly  underlies  Kennett  is.  and  sh.  and  penetrates  and  overlies 
Copley  meta-andesite.  Named  for  fact  it  forms  the  bills  about  Balaklaln  mine. 

Later  work  by  L.  C.  G rat  on  (U.  S.  G.  S.  Bull.  *130,  pp.  81-85,  1910)  proved 
these  rocks  to  be  intrusive  nlaskite  porphyry  and  same  ns  so-called  fBully 
Hill  rhyolite.  Both  geographic  names  have  therefore  been  discarded  as 
unnecessary.  This  porphyry  cuts  rocks  as  young  as  Pit  sh.  (Middle  and 
Upper  Triassic). 

tBald  Eagle  conglomerate. 

Upper  Ordovician:  Central  Pennsylvania  (Blair  County). 

A.  W.  Grabau,  1909  (Jour.  Geol.,  vol.  17,  p.  235).  Bald  Eagle  rgl. — Gray  to  white, 
rarely  red,  cgl.  and  quartz  ss..  550  to  1319  ft.  thick.  Characterized  by  extensive 
croos  bedding.  Generally  called  Oneida  by  I*a.  geologists.  Is  of  Lorraine  age. 
Underlies  Juniata  fn».  and  overlies  Eden  as.  Was  originally  named  "Tyrone,’'  but 
that  name  Is  preoccupied.  Named  for  Bald  Eagle  Mtn  at  Tyrone,  Blair  Co. 

E.  0.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  27).  Oswego  ( BaJd  Eagle ) 
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underlies  Juniata  as.  in  central  Pa.  and  rests  on  Reedsville  sh.,  the  upper  part  of 
which  is  of  Eden  age. 

A.  W.  Grabau,  1013  (Geol.  Soc.  Am.  Bull.,  vol.  24,  pp.  408-410).  Bald  Eagle  egl. — 
The  Oswego  ss.  must  represent  upper  part  of  the  Bald  Eagle.  Ulrich  makes  Bald 
Eagle  exact  equiv.  of  Oswego  ss.  without  giving  reasons  for  this  correlation.  To 
E.  the  ss.  begins  earlier  and  rests  on  lower  beds  than  to  NW.  In  Bald  Eagle  Mtn 
It  rests  on  lowest  Pulaski  if  not  Frankfort ; in  Buffalo  and  Pulaski  region  it  is 
post-Lorraine. 

C.  Butts,  1918  (Ain.  Jour.  Sci.,  4th,  voL  46,  pp.  633,  580).  Bald  Eagle  ss.  of  Gra- 
bau  and  Oneida  cgl.  of  2d  Pa.  Geol.  Surv.  replaced  by  Oswego  ss. 

Baldface  phase. 

See  1928  entry  under  Conway  yranite. 

M.  Billings,  1935  (letter  dated  July  19).  Type  loc.  for  Baldface  phase  of  Conway 
granite  is  South  Baldface  Mtn,  in  NE.  corner  of  North  Conway  quad..  White 
Mtns  region,  N.  H. 

Bald  Hill  granite  gneiss. 

Pre-Cambrian:  Southeastern  New  York  (Poughkeepsie  region). 

C.  E.  Gordon,  1911  (N.  Y.  State  Mus.  Bull.  148,  pp.  11,  14-10,  20-21.  32.  34.  40). 
Bald  Hill  granite  gnrisa  is  of  igneous  origin  and  certainly  Precambric.  Coveni 
about  11  8q.  mi.  E.  of  the  Hudson.  Composes  Bald  Hill.  Remarkably  homogeneous. 
In  outcrops  it  is  commonly  drab  colored  and  granitelike. 

Bald  Hill  shale.  (In  Heushaw  formation.) 

Pennsylvanian:  Western  Kentucky  (Webster  County). 

L.  C.  Glenn,  1922  (Ky.  Geol.  Surv.,  ser.  6,  vol.  5.  p.  118).  Bald  Hill  shales. — Shales, 
dominantly  argill.  and  marly  and  usually  leaden  or  green,  with  a hint  of  purplish 
mottling  in  some  places.  Several  thin  coals  in  upper  part.  Thickness  60  to  125  ft. 
Underlies  Vanderburg  ss.  and  overlies  Dixon  bs.,  all  included  in  Dixon  [HenshawJ 
fm.  Named  for  Bald  Hill,  Just  E.  of  Dixon. 

Bald  Hill  limestone.  (In  Tradewater  formation.) 

Pennsylvanian:  Southeastern  Illinois  (Saline  County). 

G.  H.  Cady,  1920  (111.  State  Acad.  Sci.  Trans.,  vol.  19,  p.  263).  Bald  Hill  Is.  lies 
in  Interval  btw.  Bald  Hill  coal  and  Bald  Hill  ss.  Is  ex|>osed  in  railroad  cut  E.  of 
Stonefort  as  a discontinuous  layer  a few  inches  thick,  but  is  more  typically 
developed  at  Bald  Hill,  about  2 ml.  SE.  of  Stonefort  on  N.  aide  of  Big  Four 
R.  R. 

Bald  Hill  sandstone.  (In  Tradewater  formation.) 

Pennsylvanian:  Southeastern  Illinois  (Saline  County). 

G.  H.  Cady,  1920  (111.  State  Acad.  Sci.  Trans.,  vol.  19.  pp.  258,  263).  Bald  Hill  ss. 
occurs  along  crest  of  hill  N.  of  Stonefort,  that  is.  Stonefort  Hill,  and  is  exposed 
on  low  knoll  upon  which  Mitchellville  is  located.  It  lies  100  ft.  or  more  above 
Curlew  Is. 

Baldie  granite. 

Jurassic  ( ?) : British  Columbia.  ^ 

W.  L.  Uglow,  1922  (Canada  Geol.  Surv.  Summ.  Rept.  1921,  pt.  A,  p.  81). 

Bald  Knob  shale.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teets,  Jr..  1915  (W.  Va.  Geol.  Surv.  Rept.  Boone  Co.,  p.  497). 
Bald  Knob  sh. — Dark  gray,  slaty  sh.  containing  small  murine  fossils.  Thickness 
1 to  8 ft  Lies  25  to  34  ft.  below  Stockton  Is.  and  0 to  3 ft.  above  Matvwan  coal. 
Named  for  Bald  Knob  P.  O.,  Boone  Co. 

Bald  Mountain  limestone. 

Lower  Ordovician  (Beekmantown) : Eastern  New  York  (Mohawk  Valley). 

W.  W.  Mather,  1843  (Geol.  N.  Y.,  voL  1,  p.  367).  Bald  Mountain  Is.  1h  synonym 
of  Black  River  Is. 

A.  Fitch,  1850  (Historical,  topographical,  and  agricultural  survey  of  county  of 
Washington  [N.  Y.],  pt.  8,  pp.  841-852).  Bald  Mtn  Is. — Blue  Is.,  composing 
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most  of  Bald  Mtn,  which  Tinea  800  or  700  ft.  above  level  of  surroundiug  county. 
At  Bald  Mtn  and  its  Immediate  vicinity  we  have  both  the  Sparry  Is.  and  the 
stratum  beneath  it. 

J.  M.  Clarke,  1912  (N.  T.  State  Mus.  Ball.  158.  p.  21).  Bald  Mtn  Is.,  of  Beeknmn- 
town  beds;  provisionally  named  because  so  distinct  from  Bcekinautown  beds  of 
Champlain  Valley.  Underlies  "Trenton’’  lss.  Field  work  by  R.  Rucdemann. 

R.  Ruedemnnn,  1914  (N.  T.  State  Mus.  Bull.  169,  pp.  66  09).  Bald  Mtn  Is. — 
Fine-grained,  light  bluish  gray  is.  with  many  white  crystalline  spots ; area, 
bands  in  lower  part.  Top  fm.  of  Beekmantnwn  nge  in  eastern  trough  at  Saratoga 
Springs  and  vicinity.  Fauna  distinct  from  Fort  Casein  fauna,  and  indicates 
this  la.  is  older  than  Normanskill  sh.  and  that  it  overlies  Deep  Kill  sh.,  but  it 
may  come  from  an  entirely  different  trough  or  basin  that  was  originally  B.  of 
Levis  trough.  Thickness  100  ft.  [In  chart  on  p.  140  he  shows  it  uncon.  beneath 
Normanskill  sh.  Map  shows  that  it  occurs  on  Bald  Mtn,  Washington  Co.  This 
definition  was  repented  by  Ruedemann  in  1029  (Geol.  Soc.  Am.  Bull.,  voL  40,  No.  2, 
p.  414)  and  1930  (N.  Y.  State  Mus.  Bull.  285,  p.  27).] 

Bald  Mountain  dacite. 

Tertiary:  Central  southern  Colorado  (Custer  County). 

W.  Cross,  1896  (U.  S.  G.  S.  17th  Ann.  Rept..  pt.  2.  p.  295).  Bald  Mtn  dacite. — 
Named  for  Bald  Mtn.  Clearly  later  than  Bonita  andesite  and  is  cut  by  rhyolite, 
but  relations  to  other  igneouH  rocks  of  Silver  Cliff-Rosita  Hills  dist.  not  known. 

Bald  Mountain  gneiss. 

Pre-Cambrian : Northeastern  Oregon. 

W.  D.  Smith  and  B.  L.  Packard.  1919  (Univ.  Oreg.  Bull.,  vot  16,  No.  7.  p.  105; 
Jour.  GeoL,  vol.  27,  p.  105).  Bald  Mtn  gneiss,  Archean(?),  eastern  Oreg. 
[Oldest  fm.  given  in  table  of  eastern  Oreg.  fms.] 

Bald  Mountain  lake  beds  member  (of  Esmeralda  formation). 

Miocene  (upper)  : Central  Nevada  (Manhattan  district). 

H.  G.  Ferguson.  1924  (U.  S.  G.  8.  Bull.  723).  Bald  Mtn  lake-beds  numb.— Cgls.. 
tuffaceous  bsk.,  and  shales ; at  top  a few  ft.  of  fungi.  Sediments  twice  broken 
by  volcanic  activity,  as  two  members  of  rhyolitic  tuff  are  included.  Thickness 
500+  ft.  Lies  700 -f  ft.  below  top  of  Esmeralda  fm..  the  Intervening  beds  consisting 
of  a quartz  latite  memb.  Overlies  Diamond  King  memb.  Composes  upper  part  of 
Bald  Mtn  to  within  400  ± ft.  of  Its  top. 

Bald  Peak  basalt. 

Pliocene:  Western  California  (San  Francisco  region). 

A.  C.  Lawson  and  C.  Palache,  1902  (Calif.  Univ.  Pub.,  Dept.  GeoL  Bull.,  vol.  2, 
map  at  end).  Bald  Peak  basalt. — Top  fm.  of  Berkcleyan  series  [Berkeley  group]. 
Forms  large  part  of  Bald  Knob.  B.  of  Berkeley. 

Bald  Rock  conglomerate  member  (of  Lee  formation). 

Pennsylvanian:  Southwestern  Virginia  (Wise  County). 

J.  B.  Eby,  1928  (Va.  Geol.  Surv.  Bull.  24,  p.  65).  Bald  Rock  cffl.  memb. — Middle 
memb.  of  Lee  fra.  Id  Wise  Co..  SW.  Vn.  Thickness  15  to  200  ft.  Is  70  ft.  thick 
at  Bald  Hoek.  In  vicinity  of  Miller  Yards,  about  4 mi.  W.  of  Dungannon,  Wise  Co. 
Underlies  Starns  coal  and  overlies  Burton  Ford  coal. 

Baldwlnsville  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian:  Central  eastern  Illinois  (Edgar  County). 

See  1934  entry  under  La  Salle  la.  memb.,  where  Is  cited  only  known  use  of 
name.  Derivation  unknown. 

Ballard. 

Cretaceous : Jamaica. 

B.  T.  Hill,  1899  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  31,  p.  42). 
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Ballard  Harmon  sandstone. 

Mississippian : Southern  West  Virginia. 

R.  V.  Hennen  and  R.  M.  Gawthrop,  1015  (W.  Va.  Geol.  Surv.  Kept.  Wyoming  and 
McDowell  Counties,  p.  244).  Ballard  Harmon  — Massive,  hard,  fine-grained, 
gray ; 15  ft.  thick.  Lies  about  500  ft.  below  Pocahontas  No.  3 coal.  Included 
in  Mauch  Chunk  series.  Has  been  quarried  on  SW.  side  of  Tug  Fork,  just  below 
mouth  of  Bullard  Harmon  Branch,  McDowell  Co. 

tBallast  Point  silex  bed. 

Miocene  (lower) : Central  Florida. 

Term  used  in  some  early  repts  of  W.  H.  Dali  to  designate  the  very  fossil  if - 
crons  siliceous  bed  (4  to  10  ft.  thick)  in  Tampa  Is.  that  has  also  been 
called  “Tampa  silex  bed”  and  “Orthaulax  bed.” 

Named  for  exposures  at  Ballast  Point,  Tampa. 

Ballena  gravel. 

Eocene:  Southwestern  California  (San  Diego  County). 

W.  J.  Miller,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  10.  pp.  1556-1561).  Ballena 
gravel  (or  cgl.)  has  been  cause  of  considerable  discussion  and  has  l*»en  differ- 
ently Interpreted.  It  has  an  important  bearing  on  geomorphologic  history  of 
Peninsular  Range.  Was  first  described  (but  not  named]  by  H.  W.  Fairbanks 
(Calif.  State  Min.  Bur.  11th  Ann.  Kept..  1893,  pp.  91-92).  [Fairbanks  named 
the  whaleba*  k-shaped  hill  but  not  the  de]»osit.]  Occurs  In  10  or  more  areas, 
extending  SW.  from  near  Witch  Creek  (at  3.000  ft.)  to  SW.  of  Ballena  (at 
2,400  ft.),  and  W.  to  San  Vicente  Valley  (at  2.000  ft.)  in  Ramona  quad,  to  W. 
and  NW.  of  Padre  Baron  a Valley  (at  1.800±  ft.)  in  Cuyamaca  quad.  The 
largest  area,  several  mi.  long.  Is  SW.  of  Balleoa,  where  the  gravel  caps  ridges 
300  to  500  ft.  high.  This  may  be  regarded  us  type  loo.  All  the  areas  were 
doubtless  once  continuous.  Consists  largely  of  pebbles  nnd  boulders  of  red  and 
gray  porphyritic  lava,  considerable  qtxlte,  and  some  schist.  Thickness  100  ft.  or 
more.  Striking  similarity  btw.  the  pebbles  and  boulders  of  Bullcna  gravel  and 
Poway  cgl.  (marine)  strongly  indicates  their  former  continuity.  Assigned  to 
late  Eocene.  Deposited  locally.  Probably —Poway  cgl. 

Ballou  clay.  (In  Allegheny  formation.) 

A name  applied  in  some  early  Ohio  repts  to  the  clay  underlying  Upper 
Freeport  coal  and  overlying  Upper  Freeport  Is.  In  Muskingum  Co., 
Ohio. 

Ball  town  oil  sand. 

Drillers*  term  for  a sand  in  NW.  Pa. ; probably = Cherry  Grove  oil  sand  and 
of  Chemung  age.  Lies  lower  than  Tiona  sand  and  higher  than  Sheffield 
sand,  and  is  said  to  correspond  to  Gartland  and  Garfield  sands. 

Balmville  limestone  member  (of  Wappinger  limestone). 

Middle  Ordovician:  Southeastern  New  York  (Orange  County). 

F.  Holzwnsser,  1920  (N.  Y.  State  Mus.  Bull.  270,  pp.  38-41.  43).  Balmville  la., 
uppermost  month,  of  Wappinger  Is.  in  Newburgli  quad.,  underlies  Hudson  River 
slates  and  overlies  typical  Wappinger  Is.  of  this  area.  Consists  of  more  than 
50  ft.  of  dark  bluish  gray  coarsely  crystalline  Is.,  In  places  changing  below  into 
a conglomeratic  facies  consisting  of  about  20  ft.  of  fossiliferoue  cgl.  crowded 
with  pebbles.  Outcrops  N.  of  Balmville,  Orange  Co.  Hus  been  called  Treuton 
Is.  Is  of  either  uppermost  Black  River  or  early  Trenton  age. 

Balsora  limestone.  (In  Palo  Pinto  formation.) 

Pennsylvanian : North-central  Texas. 

G.  Scott  and  J.  M.  Armstrong,  1932  (Unlv.  Tex.  Bull.  3221,  p.  24).  Balsora  ls.t 
In  Palo  Pinto  fra.,  lies  70 ± ft.  below  Bridgeport  coal  and  7 to  10  ft.  above 
Sanders  Bridge  Is.  Thickness  0 to  4±  ft.  Named  for  outcrop  in  valley  of  a 
small  stream  1 mi.  W.  of  Balsora,  Wise  Co.  Also  occurs  along  Boone  Creek. 
To  NE.  it  lenses  out  into  shales.  Not  present  in  section  exposed  at  Martin  Lake. 
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Baltic  amygdaloid. 

Pre-Cainbriau  (Keweenawan)  : Northern  Michigan. 

La.  L.  llubbard,  1898  (Mich.  Owl.  Surv.  vol.  0,  pt,  2,  pp.  135,  136).  The  Baltic  mine 
is  in  an  amygdaloid  bed  | called  by  Hubbard  Baltic  amygdaloid  |,  whose  strike, 
according  to  Mr.  Theodore  Dengler,  Mining  Engineer  of  the  Atlantic  and  Baltic 
mines,  is  N.  60a30'  E.  (magn. ).  This  bed  crosses  the  line  btw.  secs.  20  and  21, 
T.  54.  R.  84.  about  200  ft.  N.  of  the  quarter  post. 

A,  C.  Lane.  1906  (Mines  and  Minerals,  vol.  27,  pp.  204-206).  The  Baltic  lode 
occurs  a short  distance  above  Baltic  (No.  3)  cgl.  on  Keweenaw  Point,  Mich. 

Belongs  to  Bohemian  Range  group.  Is  younger  than  Baltic  cgl.  and 
older  than  Baltic  West  amygdaloid.  The  mineralized  part  is  Baltic 
lode. 

Named  for  occurrence  In  Baltic  mine,  Houghton  Co. 

Baltic  flow. 

Includes  Baltic  amygdaloid  and  underlying  trap. 

Baltic  conglomerate. 

Pre-Cambrian  (Kcweennwan ) : Northern  Michigan. 

A.  C.  Lane,  1900  (Mines  and  Minerals,  vol.  27,  pp.  204-206).  Baltic  cgl.  (No.  3) 
lies  a short  distance  below  Baltic  lode. 

Belongs  to  Bohemian  Range  group. 

Named  for  occurrence  in  Baltic  mine,  Houghton  Co. 

Baltic  sandstone. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  C.  Lane,  1911  (Mich.  QeoL  and  Biol.  Surv.  Pub.  6.  geol.  ser.  4.  pp.  495,  499. 
tig.  471.  “ Baltic  sandstone,'*  an  amygdaloid  cgl.  with  much  ml  sandy  matrix, 
which  1 am  inclined  to  Identify  witli  Marvine’s  cgl.  No.  5. 

Belongs  in  Bohemian  Range  group. 

Probably  named  for  its  occurrence  near  Baltic  mine  or  at  or  near  town 
of  Baltic,  Houghton  Co. 

Baltic  West  amygdaloid. 

Pre-Camhrlan  (Keweenawan)  : Northern  Michigan. 

Name  locally  in  use  for  many  years.  Used  by  B.  S.  Butler  in  U.  S.  G.  S. 
I*.  P.  144.  1029.  Is  younger  than  Baltic  amygdaloid.  Belongs  in  Bo- 
hemian Range  group.  The  mineralized  part  is  the  Baltic  West  lode. 
Named  because  it  is  usually  the  first  amygdaloid  W.  of  Baltic  lode. 

Baltic  West  flow. 

Includes  Baltic  West  amygdaloid  and  underlying  trap. 

Baltimore  gneiss. 

Pre-Cambrian : Northern  Maryland  and  southeastern  Pennsylvania. 

G.  H.  Williams  and  N.  II.  Darton,  1892  (U.  8.  O.  8.  map  of  Baltimore  and  vicinity, 
to  accompany  “Guide  to  Baltimore.”  prepared  for  Baltimore  meeting  Am.  Inst. 
Min.  Engrs.  Feb.  1892,  pp.  88-139).  [Baltimore  gneisses,  also  Baltimore  gneiss, 
here  U84H1  to  include  gneiss  overlying  Cockeysvtlle  marble  ntid  the  hornblende 
gneiss  underlying  Setters  quarts  schist,  and  text  says  Baltimore  gneisses  embrace 
a great  variety  of  types.  The  gneiss  that  overlies  CockeysviUe  marble  is  in  Wlssa- 
hickon  fm.J 

G.  U.  Williams  and  W.  B.  Clark,  1893  (Maryland,  its  resources  and  institutions, 
chap.  Ill,  pp.  55-88).  No  certain  tract's  of  clastic  origin  have  ever  been  detected 
in  Baltimore  gneisses,  although  their  sed.  character  may  be  inferred  from  their 
rapid  alternations  of  beds  of  different  composition,  and  from  nature  of  other 
rocks  intercalated  in  them,  like  the  marbles  and  quartz  schists. 

W.  B.  Clark,  1904  (Md.  Geol.  Surv.  Harford  Co.  Atlas,  geol.  map).  Pre-Cambrian 
( Baltimore ). — Highly  crystalline  gneisses  with  hands  varying  from  micaceous 
qtzlte  to  blotlte  and  hornblende  schists.  Includes  metamorphosed  sediments  and 
Igneous  masses,  (.Placed  beneath  Setters  (jtzite.  Columnar  section  on  map  reads: 
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“ Baltimore  gneiss  5,000  (T)  ft.  Banded  mica  and  hornblende  gneiss  with  in- 
truded aplite,  pegmatite,  and  granite/'] 

E.  B.  Mathews,  1904  (Am.  Jour.  Sci.,  4th,  vol.  17,  pp.  141-159).  Baltimore  gneiss. — 
Banded  gneiss,  highly  crystalline.  All  agree  that  it  is  pre-Camb.  Usually  In 
eastern  Md.  it  is  separated  from  other  metamorphosed  sed.  rocks  by  Igneous  masses, 
but  in  vicinity  of  Baltimore  and  in  Fhila.  area,  as  shown  by  Dr.  Bascom.  these 
banded  gneisses  immediately  underlie  the  qtzite  (Chickies  qtzite  or  Setters  quartz 
schist).  Apparently  of  sed.  origin. 

E.  B.  Knopf  and  A.  I.  Jonas,  1923  (Am.  Jour.  Sci.,  6th,  vol.  5,  pp.  40-62).  Haiti’ 
more  gneisn  is  restricted  to  sed.  gneiss,  and  the  intrusive  gneiss  is  here  named 
Hartley  augen  gneiss.  The  Baltimore  uncon.  underlies  Setters  fm. 

E.  B.  Knopf  and  A.  I.  Jonas,  1929  (Md.  Geol.  Surv.  Baltimore  Co.  Kept.,  pp.  105, 
140-152).  Baltimore  gttviss  (early  pre-Camb.)  consists  of  blotite  and  hornblende 
gneiss  that  shows  some  cataclastic  deformation.  Varies  in  appearance  from  a 
heavily  bedded,  granitoid  gneiss  of  white  or  gray  color  to  a thinly  layered  ribbon 
gneiss  of  alternating  light  and  dark  bands.  Named  for  fine  outcrops  in  city  of 
Baltimore,  along  bunks  of  JoneB  Falls  and  Gwynns  Falls. 

F.  Bascom,  1932  (U.  8.  G.  8.  West  Cbester-Coatesville.  Pa.,  folio.  No.  223).  Balti- 
more gneiss  includes  a nongraphic  facies  and  a graphitic  facies.  Letter  was 
formerly  treated  as  distinct  fm.  and  called  “Pickering  gneiss/’  but  this  name  is 
now  abandoned,  as  the  rocks  are  only  a graphitic  facies  of  Baltimore  gneiss.  As- 
signed to  Archean. 

In  1934  the  U.  S.  Geol.  Survey  decided  to  adopt  Pickering  gneiss  for  the 
pre-Camb.  sed.  rocks  associated  with  Franklin  Is.  (a  white  coarsely 
crystalline  Is.  or  marble,  more  or  less  coutemp.  with  Pickering  gneiss), 
with  which  it  is  found  interbedded  as  well  as  apparently  overlying.  For 
description  of  Pickering  gneiss  see  last  entry  under  Pickering  gneiss. 

The  Baltimore  gneiss  was  formerly  classified  by  U.  S.  Geol.  Survey  as 
“Archean,”  but  that  term  having  been  discarded  as  a time  term  the  fm. 
is  now  classified  as  pre-Camb. 

tBaltimorean  formation. 

Lower  Cretaceous:  Eastern  Maryland. 

P.  R.  Uhler,  1888  (Am.  Phil.  Soc.  Proc.,  vol.  25,  p.  48).  Baltimorean  fm. — Gravels, 
Nands,  and  clays,  500  + ft.  thick.  Is  probably  lowest  alluvial  fm.  discovered  in 
Md.  Rests  on  Archean  rocks.  Underlies  Alblrupean  fm.  Well  developed  in  city 
of  Baltimore. 

B.  L.  Miller.  1917  (U.  8.  G.  8.  Tolcheeter  folio.  No.  204).  “Baltimorean"  of  Uhler 
included  Patuxent,  Arundel,  and  Patapsco  fms.,  which  compose  Potomac  group. 

Banbury  volcanics. 

Pliocene  (upper)  : Southern  Idaho  (Twin  Falls  County). 

II.  T.  Stearns,  1932  (Correlation  chart  of  Idaho  compiled  by  M.  G.  Wilmarth,  dated 
Sept.  1,  1932)  and  1936  (Jour.  Geol.,  vol.  44,  No.  4,  pp.  434—439).  Banbury  vol- 
canics.— Massive  dark-brown  weathered  basalt  flows  and  fragmental  tuff  beds, 
360  ± ft.  thick.  Older  than  I la  german  lake  beds  and  younger  than  Raft  luke 
beds.  There  are  thick  exposures  of  fm.  near  Banbury  Hot  Spring,  sec.  33.  T.  8 8., 
R.  14  E.,  Twin  Falls  Co.  At  old  Riverside  Ferry  there  is  a cone  from  which  the 
tuffs  issued. 

Bandbox  Mountain  type. 

Name  applied  by  L.  V.  Pirsson  (U.  S.  G.  S.  20th  Ann.  Kept.,  pt.  3,  pp.  543- 
546,  1900)  to  dikes  of  aualcite  basalt  on  Bandbox  Mtn,  Little  Belt  Mtns, 
Mont. 

Bandera  shale. 

Pennsylvanian:  Southeastern  Kansas  and  northeastern  Oklahoma. 

G.  I.  Adams,  1903  (U.  S.  G.  S.  Bull.  211,  p.  32).  Bandera  sh. — Shales.  100  ft. 
thick,  carrying  considerable  thin-bedded  ss.  and  some  coal,  overlying  Pawnee  is. 
and  underlying  Parsons  Is. 
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Adopted  by  U.  8.  Geol.  Survey  many  years  ago  as  a fm.  of  Pleasanton  group 
In  Kans.,  overlying  Pawnee  Is.  and  underlying  Altamont  Is.,  basal  memb. 
of  Parsons  fm.  But  R.  C.  Moore  has  recently  abandoned  Parsons  fm.,  and 
now  treats  Bandera  sh.  of  Kans.  ns  a distinct  fm.  in  his  Marmaton  group. 
This  changed  classification  has  not  yet  been  considered  by  U.  S.  Geol. 
Survey  for  its  publications. 

Named  for  Bandera,  Bourbon  Co.,  Kans.,  near  which  it  is  quarried. 

Banff  series. 

Carboniferous  and  Devonian!?)  : Alberta. 

R.  G.  McConnell,  1887  (Canada  Geol.  Surv.,  n.  a.,  vol.  2,  pp.  15L),  17D,  19D).  [As- 
signed to  Carbf.] 

Later  repts  assign  these  rocks  to  Dev.,  to  Miss.,  to  Miss,  and  Dev.,  and  to 
Penn,  aud  Miss. 

Banffian  series. 

C.  [R-l  Keyes,  1924  (Pan-Am.  Geol.,  vol.  42,  pp.  285.  288).  Banffian  series. — Lbs., 
1.400  ft.  thick,  composing  all  of  Late  Devonlc  of  Banff,  Alberta.  Underlie  Banff 
shales,  of  Early  Carbonic  (Kinderliookian)  age.  The  title  Banff  should  be  restricted 
to  the  Late  Devonlc  beds,  or  some  part  of  them  In  case  It  is  found  that  this  is  not 
a single  series. 

Bangor  limestone.  (Of  Chester  group.) 

Mississippian : Alabama,  central  and  eastern  Tennessee,  and  northwestern 
Georgia. 

E.  A.  Smith,  1890  (Ala.  Geol.  Surv.  Rept.  on  Cahaba  coal  field,  pp.  155-157  and 
map).  The  Sub-Carbf.  of  Ala.  is  divided  into  “Upper  or  Calc.  memb.  (named 
Oxmoor  ss.  and  shales  and  Bangor  Is.)”  and  “Lower  or  Siliceous  memb.  (named 
Fort  Payne  chert).**  The  upper  calc,  member  is  variable  in  composition.  In 
North  Ala.  It  is  chiefly  a Is.,  called  Mountain  Is.,  from  fact  it  forms  flanks  of 
most  mtns  In  that  Bectlon  that  are  capped  by  Coal  Measures.  Within  this  Is. 
there  is  lnterbedded  a layer  of  ss.  [Hartselle]  of  variable  thickness,  perhaps  100 
ft.  max.  In  Tenn.  Valley,  while  the  over  and  underlying  las.  are  many  times  that. 
As  we  come  southward  the  ss.  (which  we  have  often  called  La  Grange  ss.,  but  that 
name  Is  preoccupied,  which  has  caused  us  to  replace  it  by  name  Oxmoor,  where  the 
rocks  are  well  exposed  and  where  the  shales  are  more  conspicuous  than  at  La 
Grange)  becomes  more  important,  and  lower  section  of  the  Is.  appears  to  give  way 
to, or  to  be  replaced  by,  a series  of  black  shales  [Floyd  sh.]  closely  resembling  those 
of  the  Dev.  but  many  times  more  massive.  In  many  places  In  the  anticlinal  valleys, 
and  especially  the  further  S.  we  go.  the  upper  Is.  also  appears  to  be  wanting  or  to 
be  replaced  by  the  shales  and  sss.  above  named.  The  Is.  which  comes  next  below 
the  Coal  Measures  is  well  exposed  at  many  places,  as  at  Bangor.  Blount  Springs, 
and  TrussviUe,  where  it  is  extensively  quarried,  but  S.  of  latitude  of  Birming- 
ham It  is  very  rarely  seen,  and  in  Its  stead  we  find  the  black  shales  mentioned. 
These  shales  are  often  interstratifled  with  dark-colored  lss.  and  sometimes  with 
tolerably  pure  lss.,  but  these  are  unimportant  in  thickness  as  compared  with  the 
shales  and  sss.  The  greater  part  of  Shades  Valley  Is  based  upon  these  sss.  and 
shales,  though  the  Is.  appears  In  several  places. 

Later  mapping  by  C.  Butts  resulted  In  restriction  (Ala.  GeoL  Surv.  Spec. 
Rept.  No.  14,  1928)  of  Bangor  to  the  Is.  above  Hartselle  ss.  and  below 
Pennington  sh.  In  Shades  Valley  the  Bangor  restricted  is  overlain  by  an 
upper  tongue  of  Floyd  sh.  In  the  broad  sense  in  which  Bangor  Is.  was 
originally  defined  and  subsequently  used  it  included  all  Miss,  rocks 
above  Fort  Payne  chert.  In  some  early  repts  it  was  used  to  include  the 
rocks  later  named  Tuacumbia  Is.,  while  in  some  other  repts  these  rocks 
were  included  in  Fort  Payne  chert.  A name  became  necessary  for  the 
Is.  above  Hartselle  ss.,  for  which  the  name  Bangor  is  especially  appro- 
priate, while  the  use  of  the  name  in  the  broad  sense  became  unnecessary. 
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the  rocks  having  been  subdivided.  The  Bangor  restricted  belongs  to 
Chester  group.  (See  also  under  Hartselle  88.) 

Named  for  development  at  Bangor,  Blount  Co.,  Ala. 

Bangor  beds.  (In  Martinsburg  shale.) 

Upper  Ordovician:  Southeastern  Pennsylvania  (Northampton  County). 

C.  H.  Bchre,  Jr.,  1926  (Jour.  Geol.,  vol.  34,  pp.  485—487)  and  1927  (Pa.  Geol.  Surv., 
4th  ser.,  Bull.  M9,  pp.  38,  104-107,  and  maps).  [See  under  Pen  Arggl  bed*.] 

Bankston  Creek  limestone. 

See  under  Bankston  Fork  Is. 

Bankston  Fork  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian:  Southeastern  Illinois  (Saline  County)  and  southwestern 
Illinois  (Perry  County ) . 

G.  H.  Cady,  1926  (111.  State  Acad.  Scl.  Trans.,  vol.  19,  pp.  257,  261,  262). 
[Banknton  Creek  Is.  in  columnar  section  on  p.  257;  Bankston  Fork  Is.  elsewhere 
In  rept.J. — The  la.  which  I have  chosen  to  call  Bankston  Fork  Is.  lies  In  lower 
part  of  McLeansboro  fn».,  about  40  ft.  above  Herrin  No.  6 coal,  top  memb.  of 
underlying  Carbondale  fin.  It  is  a fairly  pure,  slightly  brownish  or  pinkish, 
hard,  dense  Is.,  which  commonly  breaks  with  a fracture  somewhat  conchoidal. 
Contains  fossils.  Thickness  0 to  15  ± ft.  Is  discontinuous,  possibly  because 
locally  displaced  by  Anvil  Itock.  The  strut,  relation  of  these  two  strata  is  not 
very  certain  in  mind  of  writer.  One  of  best  exposures  is  along  S.  side  of  valley 
of  Bankston  Creek,  just  E.  of  Saline  Co.  line. 

A.  H.  Bell,  C.  Ball,  and  L.  McCabe.  1931  (111.  Geol.  Surv.  Press  Bull.  No.  19). 
Bankston  Fork  Is.  memb. — Argill.,  dark  blue,  massive,  fossil iferous  Is. ; weathers 
brown.  Thickness  2%  to  7 ft.  in  Perry  Co.  Top  lies  5 to  7 ft.  below  Galum  Is. 
memb.  Base  lies  25 ± ft.  above  Herrin  (No.  6)  coal.  Named  by  G.  H.  Cady 
(Trans.  111.  Acad.  Sci.,  vol.  19,  p.  261). 

Baunock  volcanic  formation. 

Cambrian  (?):  Southeastern  Idaho  (Pocatello). 

A.  L.  Anderson,  1928  (Idaho  Bur.  Mines  and  Geol.  Pam.  28.  p.  3).  Bannock  volcanic 
fm. — Ancient  volcanic  rocks,  Including  several  flows  of  lava  of  probable  andesitic 
composition,  tuff  beds,  and  breccias,  thin  beds  of  Impure  Is.,  calc,  sh.,  as.,  qtzite. 
and  cgl.,  all  so  hlgbly  sheared,  mashed,  and  altered  that  they  may  be  pre-Cainb., 
but  writer  has  tentatively  left  them  at  base  of  Camb.  until  further  study. 
Thickness  1,200+  ft.;  base  not  exposed.  Top  has  been  taken  to  Include  the  sh. 
beneath  Black  Rock  Is.  No  definite  fossils  found.  Named  because  Its  only 
known  occurrence  is  in  Bunuork  Range.  The  lavas  are  purplish,  greenish,  and 
reddish,  and  best  described  as  greenstones. 

tBaptanodon  beds. 

A paleontologic  name  applied  by  O.  C.  Marsh  (1891)  to  beds  underlying 
fAtlantosaurus  beds  (Morrison  fm.)  in  tin*  West.  Is  same  as  Sundance 
fm.,  according  to  J.  B.  Reeside,  Jr. 

Baraboo  quartzite. 

Pre-Cambrian  (middle?  Huronian)  : Central  southern  Wisconsin  (Sauk  and 
Columbia  Counties). 

R.  D.  Irving,  1877  (Geol.  Wis.,  voL  2,  pp.  504-519,  539,  542).  Baraboo  qtsite 
ranges . — The  rock  constituting  the  great  body  of  the  Baraboo  ranges  is  a qtzite 
of  nongrnnular.  usually  flaky,  texture,  and  of  color  from  nearly  white,  through 
gray,  pink,  and  amethyst,  to  purplish  red  and  even  brick-red,  the  gray  and 
deep  red  being  most  common,  the  white  the  least  common.  Very  rarely  a distinct 
granular  texture  Is  seen.  The  qtsite  Is  very  distinctly  laminated,  the  lamination 
contorted.  Next  in  abundance  to  the  qtzlte,  and  merging  Into  It,  are  heavy  beds 
of  n fine  metamorphic  cgl.,  usually  of  grayish  to  amethystine  color;  the  matrix 
and  pebblps  of  qtzlte  are  not  always  well  defined  from  one  another.  A peculiar 
greasy-surfaced  quartz  schist  forms  thin  layers  btw\  the  thick  layers  of  qtzlte. 
Other  quartz  schists  of  different  character  form  the  lowest  layers  of  the  north 
qtzlte  range. 
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R.  D.  Irving,  1892  (LT.  S.  G.  S.  Mon.  19,  pi.  1),  mapped  Bamboo  qtzite s. 

C.  R.  Van  Hise,  1892  (U.  S.  G.  S.  Bull.  86,  p.  195),  referred  Baraboo  qtzitea  to 
upper  Huronlau. 

S.  Weidmnn,  1904  (Wis.  Geol.  Nat.  Hist.  Surv.  Bull.  13).  Thirkness  of  Baraboo 
qtzite  Is  3,000  to  5,000  ft.  Rests  on  floor  of  rhyolite,  granite,  and  diorite. 
Underlies  Seeley  si,  without  evidence  of  uncon.  Is  mainly  qtzite,  but  contains 
small  amount  of  quartz  porphyry  cgl.  at  base,  and  in  several  places  Is  accom- 
panied by  red  si.,  hardened  and  semi-metamorphosed,  making  the  well  known 
catlinyte  of  Pipestone  and  Baraboo  Counties. 

S.  Weldnian  and  A.  B.  Schultz.  1915  (Wls.  Geol.  Nat.  Hist.  Surv.  Bull.  35,  pp. 
274-275).  Baraboo  qtzite  forms  E.  end  cf  Baraboo  blutfs  in  W.  part  of  Columbia 
Co. 

C.  R.  Von  Hlse  and  C.  K.  Leith,  1909  (U.  8.  G.  8.  Bull.  360,  p.  720),  stated  that 
Baraboo  qtzite,  Seeley  si.,  and  Freedom  dol.  might  be  middle  lluronlan. 

Baraboo  series. 

Pre-Cambrian:  Central  southern  Wisconsin  (Sauk  County). 

8.  Weidman,  1904  (Wls.  Geol.  and  Nat.  Hist.  Surv.  Bull.  13,  Econ.  ser.  No.  8,  pp. 
4,  22,  161.  162,  169-171),  used  Baraboo  aeries  to  include  (descending)  Freedom 
fin.,  Seeley  si.,  and  Baraboo  qtzite  in  Baraboo  region. 

A.  Leith,  1935  (Kept.  9th  Ann.  Field  Conf.  Kan*.  Geol.  Soc.,  fig.  216,  pp.  329- 
331),  used  Upper  Baraboo  series  to  Include,  in  Baraboo  dlst.,  Rowley  Creek  si. 
and  Dake  qtzite,  and  Lower  Baraboo  series  to  Include  Freedom  fm.,  Seeley  si., 
and  Baraboo  qtzite. 

Barachois  slate. 

Cambrian:  Nova  Scotia. 

H.  Fletcher,  1900  (Canada  Geol.  Surv.,  Descriptive  note  on  Sydney  coal  fields,  p.  5). 

Barberie  andesite. 

Devonian : New  Brunswick. 

W.  V.  Howard,  1926  (Geol.  Soc.  Am.  Bull.,  vol.  37.  p.  479). 

Barbican  formation. 

Pleistocene : Jamaica. 

R.  T.  Hill,  1899  (Harvard  Coll.  Mus.  Comp.  Zoo!.  Bull.,  vol.  34.  p.  42). 

t Barclay  limestone. 

Pennsylvanian : Eastern  Kansas. 

J.  W.  Beede.  1902  (Kans.  Unlv.  Sci.  Bull.,  vol.  1,  p.  175).  Barclay  Is. — Proposed  by 
G.  I.  Adams,  In  unpublished  ms.,  for  lss.  interbedded  with  shales,  about  70  ft. 
thick.  Intimately  connected  faunally.  Overlies  Burlingame  [Scranton]  shales 
and  underlies  Willard  shales. 

This  name  fell  into  disuse  years  ago.  As  defined  it  included  several  lss. 
According  to  R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  215), 
Barclay  Is.  of  Beede  extended  from  top  of  Scranton  sb.  up  to  base  of 
Willard  sh.  (Just  as  defined  by  Beetle),  but  Moore’s  Willard  sh.  Is  a 
younger  sh.  than  the  Willard  of  current  literature.  Moore  discarded  this 
name. 

Probably  named  for  Barclay,  Osage  Co. 

Bardstown  coral  reef.  (In  Liberty  formation.) 

Upper  Ordovician:  Southwestern  Ohio  and  north-central  Kentucky. 

A.  F.  Foerste,  1909  (Denison  Unlv.  Sol.  Lab.  Bull.  14,  p.  280).  Bardstown  coral  reef. — 
('oral  horizon  forming  base  of  Liberty  bed  of  Richmond  fm.  In  Ohio  and  Ky. 

Named  for  Bardstown,  Nelson  Co.,  Ky. 

Bar  Harbor  series. 

Silurian  and  pre-Cambrian:  Southeastern  Maine  (Mount  Desert  Islnnd). 

N.  S.  Shaler,  1889  (U.  S.  G.  S.  8th  Ann.  Kept.,  pt.  2,  pp.  1037,  1047-1052,  1060  and 
map).  Bar  Harbor  series. — Thick-bedded  flaggy  slates  and  associated  bedded 
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qtzites  and  felsites  with  vory  numerous  injections  of  various  Igneous  rocks.  In 
main  quartzose  and  argill.  slates,  shales,  and  flags.  Near  Rodlck’s  Cove  and  in 
some  other  places  they  consist  in  the  main  of  bluish  green  and  purple  shales ; at 
some  points  the  beds  are  crowded  with  siliceous  concretions.  Pound  on  N.  and  E. 
shores  of  Mount  Desert  from  Rodick’s  Cove  to  the  Ovens.  No  trace  of  fossils.  I am 
disposed  to  think  this  small  series  represents  beds  deposited  at  a later  period  than 
any  other  on  the  island.  The  greater  part  of  Mount  Desert  rocks  are  probably 
Camb.  or  older. 

F.  Bascom.  1919  (Geog.  Soc.  Phlla.  Bull.,  vol.  17.  No.  4.  pp.  117-122).  Bar  Harbor 
series. — Chiefly  qtzites.  slates,  and  flagstones,  red.  purple,  and  green,  700  to  1.000 
ft.  thick.  Not  very  highly  metamorphosed,  but  no  organic  remains  have  been  found. 
Some  of  them  may  prove  to  he  voleantes.  Well  exposed  at  Bar  Harbor  landing, 
whence  the  name.  Skirt  N.  and  E.  shores  of  Mount  Desert  Island  from  Thomas 
Bay  (east  side)  to  Cromwell  Cove  at  8E.  end  of  Bar  Harbor.  Are  perhaps  next 
younger  than  Bartlett  Island  series.  Are  Lower  Camb.  or  earlier. 

On  1983  geol.  map  of  Maine,  by  A.  Keith,  the  rocks  extending  along  shore  of 
Mount  Desert  Island  from  E.  side  of  Thomas  Hay  to  S.  of  Bar  Harbor 
are  included  in  block  of  igneous  rocks  labeled  ‘‘mainly  Sil.  but  some  Dev.  ;•* 
and  the  rocks  on  SW.  side  of  Thomas  Bay  are  mapped  as  pre-Camb. 
sediments. 

F.  W.  Toppan,  1932  (Geol.  of  Maine.  Dept.  Geol.  Union  Coll.,  Schenectady, 
p.  50),  assigned  these  rocks  to  Camb. 

fBarker  formation. 

Upper  and  Middle  Cambrian:  Central  northern  Montana  (Fort  Benton 
region ) . 

W.  H.  Wood.  1R99  (U.  8.  G.  S.  Fort  Benton  folio.  No.  55).  Barker  fm. — The  oldest 
sed.  rocks  of  quad.  Comprise  all  of  Camb.  Subdivisions  can  not  be  mapped 
separately  on  scale  of  map.  Consist  of  (descending)  : (1)  Yogo  Is.,  100  ft.;  (2)  Dry 
Creek  sli.  (brick-red  sh.  and  lss. ) ; (3)  Pilgrim  Is.  (massively  bedded),  140  ft.  ; 
(4)  Park  shales  and  Is.  cgls.,  several  hundred  ft.;  (5)  Meagher  lss.,  110  ft.; 
(6)  Wolsey  sh.  (purple  nnd  green  micaceous  sh.  containing  small  Is.  nodules  bearing 
fossils),  125  ft.;  and  (7)  Flathead  as.  (coarse  ss.  composed  of  small  pebbles  and 
coarse  grains  of  quartz  and  feldspar  and  occasional  pebbles  of  gneiss,  grading  into 
hard  sss.  which  often  form  a true  qtzlte.  The  rocks  are  well  exposed  near  Barker, 
also  in  broad  valley  of  Pilgrim  Creek  and  in  cliffs  to  N.  Rest  on  Archean  gneiss 
and  schist.  Overlain  by  Monarch  fm.  (811.?  and  Dev.). 

The  subdivisions  mentioned  above  are  now  treated  as  fins.,  and  the  inclusive 
unit  “Barker  fm.”  has  been  discarded. 

Barker  porphyry. 

Post-Cretaceous:  Central  Montana  (Little  Belt  Mountains). 

W.  H.  Weed.  1S99  (U.  S.  G.  S.  Little  Belt  Mtns  folio.  No.  56).  Barker  porphyry. — 
Granite  porphyry,  usually  gray  or  pale  brown,  weathering  reddish.  Forms  Big 
Babiy  Mtn,  to  S.  of  Barker.  Assigned  to  poat-Cret.  [Also  forms  Barker  Mtn,  in 
Fort  Benton  quad.] 

Barker  syenite. 

A name  applied  by  L.  V.  Pirsson  (U.  S.  G.  S.  20th  Ann.  Kept.,  pt.  3,  pp. 
465-468,  1900)  to  the  rock  that  forms  the  intrusive  mass  N.  of  Barker, 
Cascade  Co.,  Mont. 

Barker  sand. 

A subsurface  sand  of  Chester  (Miss.)  age  in  Ind.  that  has  been  correlated 
with  Elwren  ss.  of  Malott. 

Barker  quartzite. 

Lower  Cambrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith,  1932  (Wash.  Acad.  Sci.  Jour.,  vol.  22.  pp.  360,  401).  Barker  qtzite. — One 
of  key  rocks  of  Ta conic  sequence,  being  readily  Identifiable  and  making  6harp  hills 
and  ridges.  Is  generally  of  light  or  white  color  on  weathered  surfaces,  but  usually 
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is  more  or  less  green  when  freshly  broken.  Varies  from  dense  rock  with  very  fine 
grains  of  quarts  to  coarse  qtzite  and  locally  a line  cgl.  The  coarser  facies  contain 
pebbles  of  various  slates,  qtzttes,  and  a little  Is.,  probably  derived  from  older  Camb. 
fms.  Thickness  varies  from  100 ± ft.  at  Barker  Hill  (4  mi.  E of  N.  from  Castleton) 
and  nearby  Wallace  Ledge  down  to  thinness  that  is  barely  recognizable.  Under- 
lies Bull  si.  and  overlies  Hubbardton  si. 

Barker  shale. 

Cambrian:  Alberta. 

C.  E.  Mtchencr.  1934  (Jour  Oeol.,  vol.  42.  No.  1.  p.  47). 

Barkerian  series. 

A term  applied  by  C.  iR.l  Keyes  to  all  Camb.  fms.  of  Mont.  (See  Pan- 
Am.  Geol.,  vol.  40,  1926.)  Corresjioiids  to  Barker  fm.  of  Weed,  a term 
long  ago  discarded  by  U.  S.  Geol.  Survey. 

Barkerville  formation. 

Pre-Cambrian:  British  Columbia. 

W.  A.  Johnston  and  W.  L.  Uglow,  1920  (Canada  Geol.  Surv.  Mem.  149,  p.  14). 

Barkley  quartzites. 

C.  [B.  1 Keyes,  1924  (I'an-Am.  Geol.,  vol.  41,  p.  38).  Barkley  qtzite*.-  -Qt  sites, 
1,400  ft.  thick,  composing  upper  fm.  of  Panamintan  series  (Early  Cambric)  in 
Utah.  [ I>crivation  of  name  not  stated.] 

Barlow  sand. 

A subsurface  oil  sand  of  Miss,  age  in  western  Ky.  that  has  been  identified 
as  Bethel  or  Sample  ss.  by  D.  B.  Chisholm  (Ky.  Geol.  Surv.,  ser.  6, 
vol.  41,  p.  220,  1931)  and  W.  L.  Russell  (A.  A.  P.  G.  Bull.,  vol.  16,  No.  3, 
p.  244,  1932). 

Barlow  lime. 

A subsurface  oil  zone  of  Miss,  age  in  western  Ky.  that  has  been  identified 
as  basal  part  of  Paint  Creek  Is.,  of  Chester  group.  (Set*  D.  B.  Chisholm, 
Ky.  Geol.  Surv.,  ser.  6,  vol.  41,  p.  220,  1931 ; and  W.  L.  Russell,  A.  A.  P.  G. 
Bull.,  vol.  16.  No.  3.  p.  244.  1932.) 


Barlow. 

Name  applied  to  a glacial  lake,  of  Pleist.  age,  in  Canada,  north  of  Great 
Lakes  region. 

Barnard  gneiss. 

Cambrian:  Southeastern  Vermont  (Windsor  County), 

C.  H.  Richardson,  1924  (Vt.  8tate  Geol.  Rept.  1923-24.  pp.  91-92).  Barnard  ffnetia. — 
Acid  intrusive  gneiss  forming  continuous  outcrop  for  several  mi.  in  Barnard 
Twp.  Composes  prominent  ridge  on  W.  side  of  Locust  Creek  N.  of  village  of 
Barnard,  but  before  it  enters  Bethel,  on  N.,  it  forms  prominent  ridge  on  both 
alders  of  Locust  Creek.  Is  light  gray,  tinged  with  green  from  presence  of  a little 
chlorite  and  epidote.  Of  gneissoid  structure  and  medium  to  coarse  grained 
texture  Exact  age  unknown.  That  it  Is  pre-Ord.  seems  certain,  and  it  muy  be 
pre-Camb. 

E.  J.  Foyles  and  C.  H.  Richardson.  1929  (16th  Kept.  Vt.  State  Geol.,  table  opp.  p. 
288),  assigned  this  fm.  to  Upper  Camb.,  but  without  discussion. 

Barnegat  limestone.  (Has  also  been  spelled  Barncgate.) 

Middle  Ordovician  to  Lower  Cumbrian : Southeastern  New  York. 

W.  W.  Mather,  1838  (N.  Y.  Geol.  Surv.  2d  Rcpt..  pp.  108-109).  The  first  con- 
tinuous range  of  Is.  of  much  magnitude  that  is  seen  in  Columbiu  and  Lhit chess 
Counties,  In  passing  from  W.  to  E..  is  that  which  crosses  the  Hudson  nt  Barnegat 
(now  called  StonccoJ.  It  extends  from  Barnegat  up  Wapplngem*  Creek,  by 
Pleasant  Valley  and  Pine  Plains  into  Colombia  Co.,  and  on  S.  it  passes 
from  Milton  to  Newburgh ; on  the  W.  down  the  great  valley  through  N.  J. 
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Into  I’a.  Varies  In  character  from  sandy,  granular,  subcrystalllne  texture,  to 
perfect  compact  Is.  with  concholdal  fracture.  Is  usually  gray,  granular,  and 
subcrystalllne.  Is  said  to  contain  fossils,  but  no  fossils  were  found.  Is  sometime* 
distinctly  stratified,  and  even  slaty  near  Its  Junction  with  the  si.  rocks.  Essen- 
tially synonymous  with  “Wappinger  ls.M 

J.  D.  Dunn,  1879  (Am.  Jour.  Sci..  3d,  vol.  17).  The  Bamegat  or  Wappinger  Valley 
l*.  contains  Trenton  fossils  and  Is  a southward  extension  of  Copake  is. 

W.  B.  Dwight,  1883  (Am.  Ass.  Adv.  Sci.  Proc.,  vol.  31,  pp.  384—387).  The  Wap- 
pingvr  (or  Bamegat)  lss.  of  Dutchess  and  neighboring  counties,  N.  Y.,  contain 
Trenton  and  Calciferous  fossils  at  several  places. 

\V.  B.  Dwight,  1888  (Am.  Jour.  Sci.,  3d,  vol.  31,  pp.  125-133).  The  Wappinger 
Valley  (or  “Bamegat”)  Ism.  at  Fisbkill  and  Stlsslng  Mtns  include  lss.  now  known 
to  be  Trenton  and  Calciferous.  In  outskirts  of  Poughkeepsie  a ledge  of  rook 
in  Wappinger  Valley  Is.  proved  rich  in  Potsdam  fossils.  It  must  be  over  300  ft. 
thick.  Is  exceedingly  variable,  but  everywhere  calc,  and  more  or  less  aren.  [In 
some  places  he  called  it  Potsdam  Is.]  Rests  on  calc,  qtzite  of  Potsdam  group. 

W.  B.  Dwight,  1887  (Vassar  Bros.  Inst.  Trans.  Sci.  Sec.,  vol.  4,  pt.  2).  The  Wap- 
pinger Valley  (or  “Bamegat”)  lss.  of  Dutchess  Co.  include  Trenton  Is.  resting 
conformably  on  Rochdale  group  (the  rocks  which  in  previous  papers  I have  called 
Calciferous). 

E.  C.  Eckel,  1902  (N.  Y.  State  Geol.  20»h  Ann.  Rept.,  pp.  rl44-rl50>.  Though  there 
seems  to  be  little  doubt  of  essential  equiv.  of  Barnegat  and  Stockbridge  lss..  it 
seems  best  to  retain  both  names,  as  the  8toekbridge  probably  includes  Trenton 
beds,  which  in  the  less  metamorphosed  area  of  Orange  Co.  and  N.  J.  can  be  differ- 
entiated from  the  Bamegat. 

F.  J.  II.  Merrill,  1902  (U.  8.  G.  S.  New  York  City  folio.  No.  83).  used  Stockbridge 
Is.  for  supposedly  Ord.  and  Camb.  lss.  underlying  Hudson  [Manhattan]  schist 
and  overlying  Poughquag  [Lowerre]  qtzite.  The  Is.  of  this  area  Is  now  considered 
to  be  pre-Camb.  and  Is  known  by  local  name  Jnteood  l9. 

C.  P.  Berkey,  1907  (N.  Y.  State  Mux  Bull.  107,  pp.  361-378).  Wappinger  la. — 
Fine-grained  blue  and  white  banded  Is.  1,000  ft.  thick.  Contains  Lower  Silurlc 
[Ord.]  and  Cambric  fossils.  Conformably  underlies  Hudson  River  slates  in 
Highlands  of  SE.  N.  Y.  and  rests  conformably  on  Poughquag  qtzite. 

J.  M.  Clarke,  1909  (N.  Y.  State  Mus.  Bull.  133,  pp.  14-17).  Wappinger  Is. — First 
called  “Barnegate  Is.”  by  Mather,  but  now  named  for  Wappinger  Creek,  Hutchens 
Co.  Hard.  blue,  medium  bedded  lss.,  carrying  brachiopods  with  an  occasional 
trilobite,  all  of  apparent  Trenton  affinities.  (The  belt  of  Is.  that  runs  through 
town  of  Flshkill  was  in  this  rept.  named  Fishkill  Is.  and  excluded  by  Clarke  from 
Wappinger  Is.]  The  belt  can  be  traced  beyond  the  road  from  Flshkill  Village 
to  Wappingerg  Falls. 

C.  E.  Gordon,  1910  (N.  Y.  State  Mus.  Bull.  140,  pp.  1 6-20).  Wappinger  Is. — Oc- 
curs in  two  well-defined  masses  In  Poughkeepsie  quad,  the  composite  Wappinger 
Creek  belt  and  the  Fishkill  Is.  Is  older  than  Beekmantown  (“Calciferous,”  Roch- 
dale group),  but  whether  Cambric  or  Canadian  could  not  be  determined.  (Gives 
reason  for  thinking  much  of  the  Is.  is  older  than  Trenton  and  perhaps  Camb. 
or  early  Ord.l 

C.  P.  Berkey,  1911  (N.  Y.  State  Mus.  Bull.  148.  pp.  32-57).  Wappinger  h. — Com- 
pact. fine  texture,  dark  gray,  either  massive  or  strongly  bedded  Is.,  1,000  ft.  thick 
in  aren  of  N.  Y.  City  aqueduct.  Assigned  to  Cambro-Ordovicic.  Generally  sup- 
posed—Inwood  Is.  (or  dol.)  8.  of  the  Highlands. 

C.  E.  Gordon,  1911  (N.  Y.  State  Mus.  Bull.  148).  Wappinger  (Bamegate)  Is.- — 
In  Poughkeepsie  quad,  is  conglomeratic,  aren.,  lutaceoiis,  siliceous,  and  dolomitic 
lss.  The  western  belt  is  Barnegate  Is.  of  Mather,  hut  now  commonly  referred 
to  as  Wappinger  Creek  or  New  Hamburg  belt.  It  includes  Trenton,  Beekmantown 
tCnlelferouB-Rochdnle  group i.  Potsdam,  and  Georgian.  The  eastern  belt  of  Wap- 
pinger Is.  is  known  as  Fishkill  Is.,  as  It  lies  chiefly  in  town  of  Old  Fishkill.  It 
includes  Trenton,  Beekmantown.  and  I^owor  Cambric  (Georgian)  fossils.  Overlies 
Poughquag  qtzite  and  underlies  Hudson  River  si.  group. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Ildb.  19,  p.  29).  Bamegat  Is.  = Wappinger 
(Valley)  Is.  The  name  was  from  Bnrncgat.  now  called  Stoneco,  Dutchess  Co. 
The  Fishkill  Is.  is  in  part  = Wappinger  Is. 

U.  Huedemann,  1914  <N.  Y.  State  Mus.  Bull.  189,  pp.  86-99).  Wappinger  la.  includes 
Is.  of  Hoyt,  Beekmantown,  and  Mohawkiun  ages. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


115 


C.  P.  Berkey  and  Marion  Rice,  1921  (N.  Y.  State  Mus.  Bull.  225,  226).  Wappinper 
Is.  is  about  1.000  ft.  thick  in  West  Point  quad.  Is  finely  crystalline  Is.  Con- 
formably underlies  Hudson  River  series  and  conformably  overlies  Pougbquag  qtzite. 
Belongs  to  Cambro-Ord.  series. 

E.  B.  Knopf.  1927  (Am.  Jour.  Scl.,  5th,  voL  14,  pp.  429—458).  The  Ord.  and  Camb. 
rocks  of  E.  part  of  Dutchess  Co.  (“Wapptnger  Is."  of  Dwight  and  Dana)  arc 
divided  as  follows:  (1)  Lbs.  of  early  Trenton  and  Black  River  am*;  (2)  Copake 
Is.  (of  Beckmantown  age),  0 to  400  ft.;  (3)  Rochdale  Is.  (of  Beekmantown  age), 
600  ft.  in  Wappinger  Valley;  (4)  Hoyt  dol.,  300  ft.  (the  “Potsdam  Is”  of  Dwight)  ; 
(5)  Stlssing  dol.,  200  ft.  (Middle  ? and  Lower  Camb.)  ; (6)  Lower  Camb.  (“Pough- 
quag”) qtzite. 

Has  also  Iteen  called  Newburgh  Is. 

See  also  under  Btockbridgc  l s. 

Barnes  conglomerate.  (Of  Apache  group.) 

Pre-Cambrian : Central  Arizona. 

F.  L.  Ransome.  1903  (U.  S.  G.  S.  I*.  P.  12).  Barnes  cgl.— Cgl.,  10  to  15  ft.  thick, 
composed  of  well-rounded  pebbles  of  hard  white  or  pink  qtzite  with  some  reddish 
Jasper  and  white  vein  quartz.  Overlies  Pioneer  Bb.  and  underlies  Dripping  Spring 
qtzite.  Forms  a conspicuous  strat.  girdle  about  Barnes  Peak,  Globe  dist.  In- 
cluded In  Apache  group. 

Barneston  formation.  (In  Chase  group.) 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  eer.,  p.  41). 
Barneston  fm.  is  erected  to  include  Florence  flint  and  Fort  Riley  Is.,  i chUh  are 
in  contact,  except  at  « few  places  where  a thin  sh.  intervenes.  The  Florence  or 
lower  memb.  Is  distinguished  from  the  Fort  Riley  by  its  abundant  chert  content. 
The  members  are  usually  mapped  together  a«  Fort  Riley -Florence.  Their  average 
combined  thickness  from  southern  Kans.  to  Nebr.  is  50  ft.  or  more.  They  con. 
stitute  a strong  fm.  which  produces  bold  rounded  escarpments.  Type  loc  of 
Barneston  fm.  Is  in  bluffs  W.  and  SW.  of  Barneston,  Gage  Co.,  Nebr. 

Barnett  shale. 

Misslssippian:  Central  Texas  (mineral  region). 

F.  B.  Plnmmer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  25-26).  Barnett 
sh. — Yellowish  gray  to  black  bituminous  sh..  0 to  50  ft.  thick.  Underlies  Marble 
Falls  Is.  and  overlies  Ellcnburger  Is.  Absent  at  type  loc.  of  Marble  Falls  Is. 
Bbarp  faunal  change  btw.  Barnett  sh.  and  Marble  Falls  Is.  Named  for  Barnett 
Springs,  E.  of  San  Saba  [San  Saha  Co.]. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132).  Barnett  sh.,  0 to 
150  ft.  thick,  consists  chiefly  of  black  petroliferous,  fissile  sh.,  overlain  by  thin 
layers  of  brownish,  concretionary,  petroliferous  Is.,  nnd  with  distinctly  conglom- 
eratic beds  at  base,  where  it  rests  on  Ellenburger  Is.  Previously  called  "Lower 
Bend"  sh.  Is  basal  fm.  of  Bend  group.  Overlain  by  massive  beds  of  Marble  Falls 
Is.  The  thin  lss.  at  top  contain  fossils  of  Miss,  aspect.  [See  also  under  t Bend 
series.  ] 

Barnett  sand. 

A subsurface  sand  correlated  with  upper  part  of  Cherokee  sh.  (Penn.) 
of  Ponca  City  field,  Kay  Co.,  Okla.  Is  older  than  Markham  sand  and 
younger  than  Bartlesville  sand. 

tBiirnstable  series. 

Pleistocene : Southeastern  Massachusetts  (Barnstable  County). 

N.  8.  Shaler,  1898  (U.  8.  G.  S.  18th  Ann.  Rept.,  pt.  2,  pp.  503-593).  Barnstable 
series. — Dark-colored  clays.  In  part  at  least  laid  down  In  salt  water.  Appears 
to  have  been  laid  down  after  Nashaqultsa  series  nnd  before  Truro  series. 

J.  B.  Woodworth  and  E.  Wlgglesworth.  1934  (Harvard  Coll.  Mus.  Comp.  Zool.  Mem., 
vol.  52).  Shaler’ s “Barnstable  series’’  included  clays,  boulder  clays,  sands,  and 
gravels,  and  represents  several  Plolst.  fms.  of  Long  Island. 

Named  for  occurrence  at  Barnstable,  Barnstable  Co. 
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Barnwell  sand.  (In  South  Carolina.) 

Barnwell  formation.  (In  Georgia.) 

Eocene  (upper)  : Coastal  Plain  of  western  South  Carolina  and  eastern 
Georgia  (Savannah  drainage). 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geoguostic  map  of  S.  C.,  advance  copica;  pub- 
lished in  1908,  In  S.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  and  1SKI7  (Summary  of 
mineral  resources  of  S.  C.,  pp.  12,  17).  [Barnwell  buhr  nands  in  table;  Barn- 
well phone  In  heading.  1 The  littoral  line  of  Barnwell  phase  irregularly  overlaps 
upper  margin  of  Santee  marls.  which  extend  from  Shell  Bluff  easterly  by  Tinkers 
Creek,  Orangeburg,  Keitt  Kavine  and  thence  southerly  along  E.  ridge  of  Santee 
River;  along  some  ridges  this  littoral  line  extends  almost  to  the  fall  line.  The 
area  along  Savannah  River  extends  southerly  to  Johnson’s  Landing,  where  it 
passes  under  King's  Creek  Sllex,  which  near  Cohens  Bluff  passes  under  Brier 
Creek  marl  (explored  on  Ga.  side  along  Brier  Creek  by  Lyell  and  by  Vaughan). 
From  Johnson’s  Landing  the  line  of  southerly  exjHisures  of  this  fm.  passes  near 
Fairfax,  and  theuce  probably  curves,  in  obscurity  of  surface  sands,  towards 
Scotchmans  Bluff ; but  it  bus  been  conclusively  discriminated  nowhere  near  St. 
Georgej  anticline  8.  of  Orangeburg.  The  materials  consist  of  silicifled  shells 
and  decomposed  glauconite  sands,  partly  indurated  to  ss. 

E.  Sloan,  1908  (S.  C.  Geol.  Surv.,  ser.  4.  Bull.  2),  showed  Barnwell  buhr-nawl*  and 
Barnwell  phone  as  overlying  his  Santee  marl  and  as  separated  from  his  Cooper 
marl  by  Mount  Hope  phase,  but  stated  that  position  of  the  Barnwell  was  uncertain. 

J.  O.  Veatch  and  L W.  Stephenson,  1911  (Ga.  Geol.  Surv.  Bull.  26,  p.  285).  Barn- 
well sand. — Sloan  has  used  name  Barnwell  “buhr  sands"  or  Barnwell  “phase"  for 
red,  ferruginous  Hands  that  immediately  overlie  McBcan  fm.  as  defined  in  this 
rept.  Type  area  is  in  Barnwell  Co.,  S.  C.,  where  its  strut,  position  is  as  stated. 
Sloan,  who  has  also  studied  the  area  in  Ga.  adjacent  to  Savannah  River,  states 
that  Barnwell  “phase"  is  represented  by  the  sands  that  overlie  the  fosslllferoua 
marls  of  Shell  Bluff  ( Ontrca  georgiana  zone].  The  Barnwell  sand  directly  overlies 
Mi-Beau  fm.  and  is  In  contact  with  both  the  marls  and  the  Conga ree  clay,  the 
basal  memb.  of  McBean  fm.  and  of  Claiborne  group  (p.  268). 

C.  W.  Cooke  and  H.  K.  Shearer,  1918  (U.  S.  G.  8.  P.  P.  120C),  modified  the 
definitions  of  Barnwell  sand  and  of  McBean  fm.  as  explained  in  1918  entry  under 
McBcan  fm.  They  showed  Ocala  Is.  and  Barnwell  fm.  as  contemp.,  but  stated 
that  they  are  very  different  In  lithology  and  present  different  faunal  facies;  also 
that  they  interflnger  and  merge  laterally  into  each  other.  They  stated  : Barnwell 
fm.  as  here  defined  applies  to  a less  homogeneous  composite  of  materials  than 
Barnwell  sand  of  Veatch  and  Stephenson,  including,  in  addition  to  Barnwell 
sund  of  Veatch  and  Stephenson,  their  so-called  “Congaree  clay”  and  the  (Xntrca 
georgiana  zone  of  their  McBean  fm. ; and  it  extends  in  a broad  licit  from  Savannah 
River  nearly  to  Flint  River,  but  in  W.  half  of  this  belt,  the  area  lying  W.  of 
Oconee  River,  the  fm.  is  intermediate  in  character  btw.  the  typical  Barnwell  and  the 
Ocala  Is.,  merging  Into  Ocala  Is.  to  the  S..  or  seaward,  and  toward  the  SW. 

C.  W.  Cooke,  1956  (U.  S.  G.  8.  Bull.  867.  on  Coastal  Plain  of  8.  C.).  Study  of 
fossils  has  shown  that  many  of  the  localities  specifically  referred  by  Sloan  to  the 
Barnwell  really  belong  to  McBean  fm.,  and  It  is  difficult  to  specify  any  particular 
locality  In  S.  C.  that  can  be  considered  as  the  original  type.  However,  Barnwell 
has  been  adopted  in  this  rept.  in  what  Is  deemed  to  be  its  original  significance, 
namely,  an  Eocene  fm.  composed  chiefly  of  sand  that  overlies  uncon.  the  McBean 
fm.  This  usage  is  same  as  that  followed  by  Cooke  and  Shearer  in  their  descrip- 
tion of  the  deposits  of  Claiborne  and  Jackson  age  in  Go.  (As  mapped  by  Cooke 
in  this  rept  the  fm.  covers  N.  half  of  Barnwell  Co.) 

Barrack  Mountain  granite  gneiss. 

Pre-Cambrian  (?):  Northwestern  Connecticut. 

W.  M.  Agar,  1929  (Am.  Jour.  8ci.,  5th,  vol.  17,  pp.  204.  211 -f).  Barrack  Mtn 
granite  gneixs. — Coarse,  irregularly  banded  granite  gneiss  with  variably  spared 
foliation  planes  due  to  discontinuous  bands  of  hlotite.  It  is  a cataclastlc  gneiss 
with  frequently  a well -developed  mortar  texture.  The  minerals  are  quartz,  micro- 
dine,  mlcroperthite,  a little  oligoclase,  brown  pleochrolc  blotlte.  much  less  mus- 
covite. usually  a little  epldote,  and  a good  deal  of  a second  generation  of  qunrtz 
In  larger  elongated  crystals.  Feldspars  characteristically  poikilitic;  the  potash 
feldspar  usually  white  but  when  present  in  large  crystals  It  shades  towards  pink. 
The  rock  forms  Barrack  Mtn.  1 ml.  S.  of  Falls  Village,  Litchfield  Co.  The  Gren- 
ville schists  and  gneisses  and  the  Barrack  Mountain  gneiss  are  so  Intimately 
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intermingled  over  large  areas  that  It  Is  neceasary  to  map  the  resulting  gneiss 
separately  as  a mixture  of  the  two  and  disregard  the  many  minor  variations. 
Intrudes  all  older  rocks.  Assigned  to  pre-Camb. 

W.  M.  Agar,  1934  (Am.  Jour.  Sc!.,  5th,  vol.  27.  p.  362).  Writer  previously  (this 
Jour.,  17,  p.  211,  1929)  called  the  most  granitic  type  of  this  latter  rock  [mixed 
gneisses]  the  Barrack  Min  granite  \ meins  and  regarded  it  as  an  older  intrusive 
forming  the  igneous  component  of  the  widespread  mixed  gneiss  series.  He  has 
abandoned  that  view  at  present  and  regards  the  Becket  magma  as  a wide- 
spread impregnating  agent. 

Barranca  division. 

A term  applied  by  E.  T.  Dumble  (Ain.  Inst.  Min.  Engrs.  Trans.,  vol.  29, 
pp.  122-152,  1900)  to  a series  of  shales,  slates,  sss.,  and  cgl.  or  breccia, 
with  beds  of  graphite  and  coal.  In  Sonora,  Mexico.  Assigned  by  him  to 
Triassie,  and  said  to  overlie  Carbf.  lss.  and  dolomites. 

R.  E.  King,  1934  (Am.  Jour.  Sci.,  5th,  vol.  28,  pp.  89,  101),  assigned  these 
rocks  to  Upper  Triassie  and  Liassic.  (The  latter  is  included  In  Lower 
Jurassic  by  U.  S.  Geol.  Survey.) 

Barranquitas  shaly  limestones. 

Early  Cretaceous  ( ?)  : Puerto  Rico. 

C.  P.  Berkey.  1915  (N.  Y.  Acnd.  Sci.  Annals,  vol.  26,  p.  61). 

Barre  granite. 

Devonian:  Northeastern  Vermont  (Washington  County). 

C.  H.  Richardson,  1902  (3d  Kept.  Vt.  State  0**01.,  btw.  pp.  61  and  98).  Of  the 
eruptlvea  in  Washington  Is.  [Waits  River  Is.  of  current  literature]  the  Barre 
granite  plays  most  important  part.  The  area  la  about  8 ml.  long  and  4 ml.  wide, 
moetly  In  Barre  but  with  a small  area  in  Wllliamstown.  It  is  a fine  granite, 
composed  of  quartz,  feldspar,  and  mica,  and  of  lower  Trenton  age. 

C.  n.  Richardson,  1908  (6th  Rept.  Vt.  State  Geol.).  Barer  granite,  Dev.,  intrudes 
Waits  River  is. 

E.  J.  Foyles  and  C.  H.  Richardson,  1929  ( 16th  Kept.  Vt.  State  Geol.,  table  opp.  p.  288), 
assigned  Baric  granite  to  Dev. 

Barre  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  New  York  and  southern  Ontario. 
Named  for  South  Barre,  Orleans  Co.,  N.  Y.  Replaces  tLockport  moraine. 
Is  shown  on  moraine  map  (fig.  8)  in  U.  S.  G.  S.  Niagara  folio  (No.  190), 
p.  17. 

Barrf  limestone. 

Devonian : Qnehec. 

J.  M.  Clarke.  1915  (N.  Y.  Stale  Mus.  Bull.  177.  p.  150). 

Barret1  limestone. 

Silurian:  Central  Pennsylvania  (Huntingdon  County). 

I.  C.  While.  1885  ( 2d  Fn.  Urol.  Sarv.  Kept.  T,.  pp.  132-133).  Barrre  Ut.—' Thin 
beds  of  light-gray  bluish  gray  In.  streaked  with  cnlcite,  with  some  greenish  gray 
sli.  partings.  Thickness  175  ft.  Underlie  Clinton  upt>er  shales  and  overlie  Barree 
■hales.  Outcrop  belt  crosses  Little  Juniata  Hlver  at  Barree  forge,  and  It  is  quarried 
for  flux  at  Barree  furnace  (Huntingdon  Co.). 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  8urv.  Suimn.  Klnal  Rept.,  vol.  2,  pp.  825-827), 
called  the  shales  above  Barrre  Is.  proup  the  Barree  Upper  shale*  and  the  shales 
below  that  1s.  the  Barree  Loicer  shales. 

These  Is.  beds  are  basal  part  of  McKenzie  fm.,  as  identified  by  C.  Butts 
in  U.  S.  G.  S.  Hollidaysburg-Hiintlngdon  folio  (No.  227). 

Barree  shales. 

Silurian:  Central  Pennsylvania  (Huntingdon  County). 

1.  C.  White,  1885  (2d  Pn.  Geol.  8urv.  Rept.  T,,  p.  133).  Barree  shales. — Green  shales, 
60  to  75  ft.  thick,  with  thin,  limy,  fosslilferous  layers.  Underlie  Barree  lss.  and 
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rent  on  10  ft.  of  ore  hh.  f Keefer  as.  memb.].  Included  in  Clinton  fm.  [Form 
upper  part  of.  Clinton  fm.  as  identified  In  U.  S.  Q.  8.  Hollidaysburg-Huntlngdon 
folio  (No.  227).] 

J.  P.  Lesley,  1892  ( 2d  Pa.  Geol.  Surv.  Summ.  Final  Rept.,  vol.  2,  pp.  825-827). 
Barree  Upper  shalen,  top  memb.  of  Clinton  fm.,  60  ft.  thick,  overlie  Barree  la.  group 
(175  ft.  thick),  which  rests  on  Barree  Lower  shales  (75  ft.  thick,  green  in  color, 
with  thin  limy  fossiliferous  layers  almost  entirely  confined  to  upper  half,  and 
exposed  along  river  bank  below  Barree  furnace.  Huntingdon  Co.).  All  Included  In 
upper  part  of  Clinton  fm.  [The  Barree  Upper  shales  and  Barree  Is.  of  this  rept 
form  basal  part  of  McKenzie  fm.  of  U.  S.  G.  8.  Hollidaysburg-Huntlngdon  folio 
(No.  227),  and  the  Barree  Lower  shales  form  upper  part  of  Clinton  fm.  of  that 
folio.] 

Barrel  Ian  series. 

Cambrian : California. 

C.  IR.]  Keyes,  1931  (Pan-Ani.  Geol.,  vol.  56,  p.  76). 

Barrel  Spring  formation. 

Middle  Ordovician:  Central  eastern  California  (Inyo  Range). 

F.  B.  Phleger,  Jr.,  1933  (Southern  CalLf.  Acad.  Scl.  Bull.,  vol.  32,  pt.  1,  pp.  1-6). 
Barrel  Spring  fm. — A succession  of  qtzites.  impure  lss..  and  arglll.  shales  of  Middle 
Ord.  age.  The  fm.  is  well  exposed  in  Bnrrol  Spring  Canyon  and  In  each  of  next  4 
canyons  to  N.  Consists  of  (descending):  (1)  Arglll.  sh.,  dnrk  gray  to  black, 
weathers  reddish  brown,  highly  fossiliferous  at  certain  localities,  64  ft.;  (2 1 
nonfossillfernus  dark-gray  Impure  Is.  that  weathers  lighter  gray,  25  ft.;  (3)  basal 
qtzite,  white,  non  fossil  I ferous,  41  ft.  Conformably  overlies  Mazourka  fm.  (of 
Cliazy  age)  and  conformably  underlies  Dev.  qtzite  that  weathers  white  to  buff. 
Five  of  the  7 forms  that  are  present  In  fauna  of  Barrel  Spring  fm.  are  either 
identical  with  or  are  closely  related  to  species  of  Trenton  age. 

fBarren  Measures. 

A descriptive  term  used  in  early  repts  (see  J.  P.  Lesley,  Manual  of  coal, 
1850  ed.;  H.  D.  Rogers,  Geol.  Pa.,  vol.  2,  pt.  1,  pp.  474-177,  1858)  to 
include  the  rocks  of  western  Pa.  above  the  Mahoning  ss.  Subsequently 
“Upper  Barren  Measures”  was  applied  to  the  rocks  later  named  Dunkard 
group , and  “Lower  Barren  Measures”  was  applied  to  the  rocks  later 
named  Con*  maugh  fm.  The  coordinate  descriptive  term  “Upper  Produc- 
tive Coal  Measures”  was  applied  to  the  intervening  Monongahela  fm., 
and  the  term  “Lower  Productive  Coal  Measures”  to  the  Allegheny  fm. 

Barrett  shale. 

Lower  Cretaceous:  Northeastern  Wyoming  and  western  South  Dakota 
(Black  Hills). 

W.  P.  Jenney,  1890  (U.  8.  G.  S.  19th  Ann.  Rept.,  pt.  2,  p.  593,  fig.  122.  and  map). 
Barrett  shales  ( Lower  Oret . ) . — Shale*  and  massive  sss..  uncon.  underlying  Ouk 
Creek  beds  and  overlying  (without  poaltive  evidence  of  uncon.)  Hay  Creek  coal  fm. 
in  Black  Hills.  Formerly  iucluded  In  Dakota  ss.  (Upper  Cret.).  Thickness  45  to 
75  ft.  (Mapped  at  and  around  Barrett,  Crook  Co.,  Wyo.] 

Barrett  sand. 

A subsurface  sand,  of  Upper  Dev.  (Chemung?)  age,  in  NW.  Pa.,  which  is 
believed  to  lie  lower  than  Bayard  sand  and  higher  than  Elizal>eth  sand. 

Barri&re  formation. 

Cambrian  or  pre-Cumbrian:  British  Columbia. 

W.  L.  Uglow,  1922  (Canada  Geol.  Surv.  Summ.  Rept.  1921,  pt.  A,  p.  78). 

Barrington  clays. 

Pleistocene  (Wisconsin  stage)  : Rhode  Island  (Barrington). 

J.  B.  Woodworth,  1896  (U.  8.  G.  8.  17th  Ann.  Rept.,  pt.  1,  pp.  987-988,  chart  opp. 
p.  988,  and  pi.  62).  Barrington  claps. — Grayish  to  bluish  clayg  present  in  town 
of  Barrington,  R.  L Are  more  sandy  in  upper  than  in  lower  part.  Used  for 
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making  brick.  Underlain  by  glacial  gravel  and  sandB  and  overlain  by  glacial 
sands.  Thickness  60  to  65  ft. 

Ik  a local  deposit  of  clay  of  Wisconsin  age. 

Barron  quartzite. 

Pre-Cambrian  (Keweenawan)  : Northwestern  Wisconsin  (Barron  County). 

N\  H.  Winchell,  1805  (Am.  Geol.,  vol.  16,  pp.  150-162).  The  Sioux  qtzite.  New  Ulm 
qtzite,  Baraboo  qtzite,  and  Barron  County  qtzitca  are  of  same  age,  and  are  pre- 
Keweenawan  and  post-Mesabl. 

S.  Weidman  and  A.  R.  Schultz,  1915  (Wls.  Geol.  Nat.  Hist.  Surv.  Bull.  35,  pp.  234. 
235),  mentioned  Barron  qtzite  as  present  in  E.  part  of  Barron  Co.,  resting  on  pre- 
Camb.  granite. 

W.  O.  Hotchkiss  et  al.,  1915  (Wis.  Geol.  Nat.  Hist.  Surv.  Bull.  44,  econ.  ser.  19,  p.  35 
and  map).  Barron  qtzite. — The  three  main  phases  are  the  purplish  pink,  well- 
cemented  qtzite,  the  yellowish  somewhat  less  well-cemented  qtzite,  and  the  striped 
or  stain-banded  phase.  A very  minor  phase  widely  famed,  however,  because  of  its 
use  by  the  Indians,  is  the  pipestone  or  catlinite,  which  occurs  in  thin  shaly  beds. 
It  includes  at  least  two  separate  uncon.  qtzite  fms.,  trap  rocks,  and  probably  both 
acid  and  basic  intrusives.  Thickness  600  ft.  Assigned  to  Keweenawan.  Rests 
uncon.  on  Iluronian  slates. 

Barron  County  quartzite. 

See  under  Barron  qtzite. 

Barrvville  member. 

Upper  Devonian : Southeastern  New  York  and  northeastern  Pennsylvania 
(Wayne  and  Pike  Counties). 

B.  Willard,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  571,  586-587 ) . Barrj/vitle 
memb. — Lower  memb.  of  Shohola  fm.  Underlies  Paupack  ss.  (upper  memb.  of 
Hhohola  fm.)  and  overlies  Delaware  River  flags.  Consists  of  700  ft.  of  olive  and 
gray  shales  and  sss.,  cross  bedded,  weathering  often  to  deeply  pitted  surfaces, 
and  containing  red  interbeds  and  glomerate  layers  of  mud  chips  and  flsh  frag- 
ments. Evidently  this  memb.  corresponds  to,  and  Ib  a thickened  continuation  of, 
the  beds  below  Paupack  ss.  which  so  puzzled  I.  C.  White  [but  to  which  he  applied 
the  name  Paupack  shales  and  «*.].  Exposed  on  Delaware  River  In  Pike  Co.,  but 
better  displayed  on  N.  Y.  side  of  the  river,  in  vicinity  of  Barryville,  Sullivan  Co. 
Is  continental  correlate  of  marine  Chemung.  Is  not  recognized  beyond  central 
Monroe  Co.,  along  Brodbend  Creek. 

Barstow  formation. 

Miocene  (upi>er)  : Southern  California  (San  Bernardino  County). 

O.  II.  Hershey,  1002  (Am.  Geol.,  vol.  29,  pp.  369-370).  Barstow  series. — A thin 
valley  fm.  made  under  arid  conditions.  Occurs  at  several  points  in  Mohave  River 
valley,  notably  along  railroad  about  1 % ml.  E.  of  Barstow  (San  Bernardino  Co. J. 
Type  section  near  Barstow  consists  of : 

1.  Stratified,  hard  brown  material  due  to  arid  condition  but  composition  not 

determined.  Persistent  over  considerable  area,  20  ft. 

2.  Yellow  and  light  gray  silt,  4 ft. 

3.  Stratified,  fine  gravel  and  sand  of  dull  red  color  and  containing  red  lava 

fragments,  15  ft. 

4.  Structureless  bed  of  white  tufT  with  angular  and  suhangulnr  fragments  of 

various  other  rock  species  embedded  in  It,  20  ft. 

Is  extensively  developed  on  low  hills  on  N.  side  of  valley  btw.  Barstow  and  Daggett. 
Uncon.  overlies  Rosamond  and  Escondido  series.  Extensively  enwled.  Overlain 
uncon.  by  Quat. 

J.  C.  Merriam,  1915  (Pop.  8cl.  Monthly,  vol.  86,  pp.  252-254).  The  term  Barstow  fm. 
is  used  for  the  beds  containing  the  Upper  Mio.  vertebrate  fauna. 

J.  C.  Merriam,  1919  (Calif.  Univ.  Pub.,  Dept.  Geol.  Bull.,  vol.  11,  No.  5,  pp.  441-448). 
Barstow  fm.  or  group. — Mainly  bluish  gray  to  yellowish  brown,  slightly  indurated 
strata,  composed  largely  of  fine  arkose  with  considerable  percentage  of  volcanic 
ash.  In  an  earlier  publication  (Calif.  Univ.  Pub..  Dept.  Geol.  Bull.,  vol.  6,  p.  168, 
1911)  writer  referred  to  fauna  of  Barstow  syncllne  as  the  Mohave  fauna,  this  name 
being  considered  mainly  as  a geographic  designation.  Later,  in  order  to  avoid 
Confusion  with  other  Tert.  faunas  occurring  in  Mohave  area,  the  name  Barstow 
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has  bwn  used  for  this  faunal  assemblage,  and  Barstow  fm.  for  the  beds  containing 
the  Upper  Mlo.  or  Barstow  fauna.  This  fm.  comprises  the  uppermost  of  the  five 
divisions  [of  Rosamond  series]  in  Barstow  syncline,  described  by  Baker  [Calif. 
Univ.  I*ub.,  Dept.  Geol.  Bull.,  vol.  6,  1911]  as  foesiliferous  tuff  memb.,  and  any 
other  beds  which  may  be  recognised  as  representing  the  horizontal  or  vertical 
extension  of  the  same  depositional  unit.  The  limits  of  Barstow  fm.  may  be  found 
to  correspond  with  those  of  the  fossiliferous  tuff  memb.,  or  they  may  include  a 
greater  range  of  sediments  above  and  below.  It  is  possible  the  Barstow  fauna 
occurs  In  all  strata  of  Barstow  syncline.  It  is  also  possible  the  lowest  strata 
of  that  section  will  be  discovered  to  contain  a faunal  assemblage  much  older  than 
the  particular  Upper  Mlo.  assemblage  known  as  the  fossiliferous  tuff.  The 
resistant  breccia  memb.  immediately  below  the  fossiliferous  tuff  in  Baker's  Barstow 
syncline  section  seems  to  contain  a representation  of  Barstow  fauna,  and  may 
ultimately  be  Included  in  Barstow  fm.  Should  the  resistant  breccia  be  recognised 
as  a distinct  fm.  the  name  Barstow ' group  may  be  used  for  the  sequence  of  fms. 
Excepting  marine  deposits  of  Eocene  age,  the  oldest  Tert.  rocks  in  Mohave  area 
of  which  the  age  is  certainly  known  are  included  in  Barstow  fm.  Fauna  [listed] 
is  distinctly  older  than  Ricardo  fauna.  Assigned  to  Upper  Mio. 

Bartlesville  sand. 

Name  that  has  been  applied  to  one  and  to  several  productive  sands  in  lower 
part  of  Cherokee  sh.  of  eastern  part  of  Osage  Co.,  NE.  Ok  la.,  some  of 
which  have  been  correlated  with  Bluejacket  sr.  memb.  of  Cherokee  sh. 
(Penn.).  The  name  has  been  used  to  include  Bed  Fork  sand  at  top 
and  Glenn  sand  at  base,  with  intervening  beds,  the  whole  aggregating 
200  or  more  ft.  in  thickness ; and  it  has  also  been  applied  to  the  lower 
sand  only,  the  upper  sand  being  culled  Burbank  {Red  Fork ) sand.  Ac- 
cording to  N.  W.  Bass,  the  lower  sand,  which  lies  50  to  100  ft.  below 
the  higher  sand,  is  now  regarded  as  true  Bartlesville,  which  is  the  pro- 
ducing sand  near  town  of  Bartlesville,  Washington  Co.,  Okla.,  and  is 
separated  from  Mississippi  lime  by  a small  thickness  of  sh.  The  sand 
formerly  called  Bartlesville  sand  in  Kans.  is  now  designated  Burbank 
sand. 

Bartlett  barren  member  (of  Mesaverde  formation). 

Upjter  Cretaceous:  Northwestern  New  Mexico  (GalluisZuui  Basin). 

J.  D.  Sears,  1925  (U.  8.  G.  8.  Bull.  767).  Bartlett  barren  memb.  -Light-gray  to 
white  lenticular  ss.,  light  gray  clay  sh.,  and  thin  irregular  coal  beds,  but  none 
of  commercial  importance.  Thickness  330  to  400  ft.  Underlies  Gibson  coal 
memb.  and  overlies  Dilco  coni  memb.,  all  belonging  to  Mesaverde  fm.  Named  for 
excellent  exposures  near  old  Bartlett  shaft  mine,  which  penetrates  lower  half 
of  the  memb. 

Bartlett  Island  scries. 

Pre-Cambrian  and  later:  Southeastern  Maine  (west  of  Mount  Desert 
Island). 

N.  8.  Shaler,  18K9  (U.  S.  G.  8.  8th  Ann.  Kept.,  pt.  2,  pp.  1037.  1038  1041,  1060). 
Bartletts  Inland  series. — Thick  layer  of  micaceous,  chloritlc,  and  sometimes  gneiss- 
oid  schists,  which  He  on  W.  side  of  Island,  extending  from  Thomas  Bay.  on  N. 
side  of  island,  to  Nutter's  Point,  the  extremity  of  SW.  shore.  A series  of  schists, 
qtzites  and  sss. ; no  lss.  Consists  of  contorted  schist,  aren.  and  arglll.,  with 
frequent  tx-d  of  qtzlte.  a material  often  assuming  a gneissofd  aspect  with  the 
associated  injections  of  igneous  rocks.  Thickness  not  less  than  2,000  ft.  and 
may  he  twice  as  much.  Rocks  lie  low  in  Paleozoic.  It  may  he  found  that  a por- 
tion or  whole  of  Bartlett's  Island  xeries  is  to  be  placed  with  that  found  about 
Bar  Harbor  [which  he  named  Bar  Harbor  series] . 

F.  W.  Toppan,  1932  (Geol.  of  Maine,  I)ept.  Geol.  Union  Coll.,  Schenectady,  p.  48). 
Bartlett’s  Island  series  Is  Canib.  or  possibly  pre-C&mb. 
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On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  rooks  of  Bartlett  Island  are 
mapped  us  pre-Camb.  gneisses  and  schists,  811.  or  Dev.  igneous  rooks,  and 
Carbf.  granite. 

Named  for  development  on  Bartlett  Island,  off  W.  coast  of  Mount  Desert 
Island. 

Barton  group.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania. 

J.  J.  StevonRon,  1877  (2d  Pa.  Geol.  Surv.  Kept.  K,.  p.  67).  Barton  group. — Includes 
Morgantown  ss.  at  top  and  Crlnoidal  or  Green  Fossil! ferous  Is.  [Ames]  at  base. 
This  portion  of  section  is  so  constant  and  shows  such  slight  variation  in  general 
character  that  it  deserves  to  be  especially  distinguished. 

Barton  gneiss. 

Pre-Cambrian : Northeastern  New  York  (Essex  County). 

J.  F.  Kemp,  1898  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  27,  p.  178,  map  and  cross 
sections).  Barton  gneiss  forms  summit  of  Barton  Hill;  is  darker  than  underlying 
Orchard  gneiss.  Both  occur  near  Port  Henry  [Essex  Co.]. 

Barton  beds. 

Silurian : Ontario  (Hamilton). 

M.  Y.  Williams,  1914  (Canada  Geol.  Surv.  Summ.  Kept.  1913,  pp.  179-188).  “Barton 
bed*.” — Thin  to  thick-bedded  dol.  with  Interbedded  sh.  (in  part  bituminous), 
occurring  in  upper  part  of  Lockport  memb.  of  Nlagarn  fin.  Locally  known  in 
vicinity  of  Hamilton,  Ont..  as  "Barton  beds."  At  Ancaster  about  10  ft.  thick, 
and  rest  on  15  ft.  of  chert  beds,  which  in  turn  rest  on  Gasport  is.  memb.  of  the 
I.ockport.  [Derivation  of  name  not  stated.] 

M.  Y.  Williams,  1919  (Canada  Geol.  Surv.  Mem.  Ill,  No.  91  geol.  ser.).  “ Barton 
bed#.” — The  80  to  90  ft.  of  the  Lockport  overlying  the  chert  beds  and  underlying 
Guelph  dol.  in  vicinity  of  Hamilton  are  decidedly  arglll.  and  contain  sh.  beds  at 
some  horizons.  Spencer  and  Grant  called  these  beds  “Barton  beds,”  after  the 
name  of  township  In  which  Hamilton  is  situated.  The  name  "Barton”  has 
never  been  recognized  to  any  extent  in  geological  literature  as  it  was  preoccupied 
in  Tertiary  of  England  ; it  has.  however,  considerable  local  significance.  As  will 
be  seen  later,  the  upper  35  ft.  of  "Barton  beds"  belong  to  Erasmosa  dol.  [Name 
applied  in  this  rept.  to  upper  12  to  50  ft.  of  Lockport  dol..  exclusive  of  Guelph.] 
The  lower  part  is  well  delined  by  Its  arglll.  diameter  from  Mount  Albion  to 
Ancaster. 

Barton  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian : Western  Maryland  (Allegany  and  Garrett  Counties). 

C.  K.  Swartx,  W.  A.  Price,  and  H.  Bassler.  1919  (Geol.  Hoc.  Am.  Bull.,  vol.  30, 
p.  573).  Barton  ss. — Underlies  Barton  rider  coal  and  overlies  Barton  coal;  all 
included  in  Conemaugh  fm. 

C.  K.  Swartz.  1922  (Md.  Geol.  Surv.  vol.  11,  pi.  6),  applied  Barton  ss.  to  sss.  both 
overlying  and  underlying  Barton  rider  coal,  but  on  p.  65  he  stated : "A  thick 
ss.  is  fonnd  locally  over  the  Barton  coal  at  Barton  and  elsewhere  which  Is 
named  the  Barton  ss.  from  its  position.”  On  p.  114  he  showed  30  ft.  of  Barton 
ss.  and  sh.  underlying  Wellersburg  Is.  and  tire  clay  and  overlying  Barton 
rider  coal  in  Castleman  Basin. 

Barton  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian : Western  Maryland  (Allegany  and  Garrett  Counties). 

C.  K.  Swartz.  W.  A.  Price,  and  FI.  Bassler.  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30, 
p.  573).  Barton  Js. — Underlies  Burton  coal  and  overlies  Upper  Grafton  ss. ; all 
included  in  Conemaugh  fm. 

C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  p.  115),  gave  thickness  of  Barton  Is. 
In  Castleman  Basin  as  5 ft.  and  in  Georges  Creek  Basin  as  1 ft. 

Barton  red  shale.  (In  Conemaugh  formation.) 

Pennsylvanian : Western  Maryland. 

C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  p.  65).  Barton  red  sh. — Red  sh. 
found  above  Barton  coal  in  drill  holes  In  Potomac  basin. 
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Barton  clay.  (In  Conemnugh  formation.) 

Pennsylvanian:  Central  eastern  Ohio  (Jefferson  County). 

R.  E.  Lnmborn,  1930  (Ohio  Geol.  Surv.  Bull.  35,  pp.  137-138).  Barton  clay,  3'  2" 
thick,  underlies  Barton  coal,  which  in  Jefferson  Co.  is  represented  by  2 in.  of 
black  carbonaceous  clay. 

Named  for  association  with  Barton  coal. 

t Bart  on  Creek  limestone. 

Lower  Cretaceous  (Comanche  series)  : Central  Texas  (Travis  County). 

R.  T.  Hill  and  R.  A.  F.  Penrose,  Jr.,  1889  (Ajn.  Jour.  Sol..  3d,  vol.  38,  p.  470). 
Barton  Creek  or  Caprina  In. — Estimated  thickness  1.000  ft.  Exposed  on  Barton 
Creek  [near  Austin]  ubove  the  ford,  also  in  high  bluffs  of  the  Colorado  at  and 
op|M»site  Johnson's  quarry ; also  in  W.  bluff  of  Mount  Bonnel.  Included  in 
Comanche  series. 

Same  as  Edwards  Is.,  later  name  but  affording  better  type  loc. 

Barton  Creek  limestone.  (In  Millsap  Lake  formation.) 

Pennsylvanian:  Central  northern  Texas  (Palo  Pinto  County). 

F.  B.  Plummer,  1929  (Tex.  Bur.  Econ.  Geol..  geol.  map  of  Palo  Pinto  Co.).  Barton 
Creek  I*.,  In  lower  part  of  Mineral  Wells  fm.,  lies  lower  in  section  than  Santo  Is. 

E.  H.  Sellards.  1933  (Univ.  Tex.  Bull.  3232,  p,  106).  Barton  Creek  In.  mrtnb.  of 

Oarncr  fm.  Is  preoccupied  by  Barton  Creek  Is.  of  Cret.  of  Tex.  and  Is  discarded. 
(It  is  listed  as  basal  metnb.  of  Garner  fm..  the  name  Mineral  Welln  fm.  being 

restricted  to  upper  part  of  the  original  Mineral  Wells  fm.  Does  not  say  what 

name  replaces  It.] 

F.  B.  Plummer  and  J.  Hornberger,  .Tr..  1936  (Univ.  Tex.  Bull.  3534),  do  not  refer 

to  this  name  under  their  description  of  geol.  of  Palo  Pinto  Oo.,  nor  on  map  of 
that  Co.,  but  under  description  of  "Underground  wnter”  of  Palo  Pinto  Co.,  they 

state  (p.  102)  that  their  newly  proposed  Buck  Creek  nn.  lies  in  interval  htw. 

Brannon  Bridge  and  Barton  . Creek  Is.  members  of  Miltnap  Lake  fm.,  which 
underlies  Garner  fm. 

basement  complex. 

“Basement  complex"  and  “Bedrock  complex”  are  descriptive  terms  that 
have  been  rather  loosely  applied  in  the  literature  to  the  basement 
rocks  of  a region,  regardless  of  whether  they  are  or  are  not  of  complex 
structure. 

Bashi  formation.  (In  Wilcox  group.) 

Eocene  (lower)  : Southern  Alabama  and  southeastern  Mississippi. 

A.  Hcllprln.  1882  (Phila.  Acad.  Nat.  Sei.  Proc.  for  1881,  pp.  158-159).  [See  quota- 
tion under  fEo-Uffnitic.  ] 

E.  A.  Smith  and  L.  C.  Johnson.  1887  (U.  S.  G.  S.  Bull.  43,  pp.  43—47).  Wood’* 
Bluff  or  Bashi  series. — Consists  of  (descending)  : (1)  Wood's  Bluff  or  Bashi 
marl,  15  to  30  ft.  thick ; (2)  25  ft.  of  gray  sandy  clays  containing  toward 
base  4 or  5 thin  seams  of  lignite;  (3)  35  bo  40  ft.  of  yellowish  cross-bedded 
Rands;  and  (4)  lignite  bed  2 ft.  thick.  Underlies  Hatchetlgbee  series  and  over- 
lies  Bell's  Landing  series  [Tuscahoma  sand  of  modern  nomenclature]. 

Is  next  to  youngest  fm.  of  Wilcox  group  In  Ala.,  and  contains  deposits 
of  both  marine  and  nonmarine  origin.  Extends  a short  distance  into 
Miss.  Is  believed  to  occupy  a position  btw.  Grenada  fm.  and  Holly 
Springs  sand,  but  occurs  80  ml.  SE.  of  the  outcrops  of  those  fins. 

Named  for  exposures  on  Bashi  Creek,  Clarke  Co.,  Ala.,  especially  at 
Wood’s  Bluff,  Tomblgbee  River,  just  below  mouth  of  Bashi  Creek. 

t Bashi  marl. 

Eocene  (lower)  : Southwestern  Alabama. 

E.  A.  Smith.  1887  (U.  S.  G.  S.  Bull.  43.  pp.  39,  43-40,  69).  Wood's  Bluff  or 
Batthi  marl. — Marl,  with  murine  fossil*  and  much  greensand,  15-30  ft.  thick, 
forming  top  mernb.  of  Wood's  Bluff  or  Bashi  series.  Overlain  by  purplish  brown 
sandy  clays  forming  basal  part  of  Hatchetlgbee  series. 
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Conflicts  with  Bashi  fin.,  of  which  it  is  top  memb. 

Named  for  exposures  on  Basil i Creek,  Clarke  Co. 

tBasic  claystone.  (In  Claiborne  group.) 

Eocene  (middle)  : Southeastern  Mississippi. 

E.  N.  Lowe,  1919  (Miss.  Gcol.  Sorv.  Bull.  14.  pp.  74-75).  Basio  claystone. — 
Marine  beds,  consisting  of  (descending):  (1)  White  qtzlte,  20  ft.  (to  W.  these 
beds  characterize  the  claystone  and  pass  into  soft  sh.  ) ; (2)  yellowish  white  clay- 
stone.  100  ft.;  (3)  semi-indurated  grayish  glauconitic  sand.  10  ft.  A phase  of 
Tnllahatta  fm.  Rests  conformably  on  Winona  sand  phase  of  Tallahatta  fm. 

Is  a facies  of  Tallahatta  fm.  for  which  a geographic  name  is  considered 
unnecessary.  The  true  Winona  sand  has  been  proved,  by  later  work 
of  C.  W.  Cooke,  to  be  a meinb.  of  Lisbon  fm. 

Named  for  exposures  at  Basic  City,  Clarke  Co. 

Basin  shale. 

Upper  Cretaceous;  Northern  Wyoming  (Basin  and  Greybull  oil  fields). 

F.  F.  Ilintze,  1915  (Wyo.  State  Gcol.  Bull.  10,  on  Basin  nnd  Greybull  oil  and 
gas  fields.  Bighorn  Co.,  Wyo.,  pp.  17,  24-29).  Banin  sh. — Marine  shales,  dark 
colored,  containing  calc,  coucrctions  and  many  Niobrara  fossils  In  upper  half. 
The  large  brown  sandy*  concretions  at  base  are  highly  fossiliferous.  There  is  at 
base  a persistent  cgl.  2 ft.  thick.  Thickness  of  fm.  900-1.000  ft.  Rests  discon. 
(erosion)  on  Torchlight  ss.  meinb.  of  Benton,  and  underlies  Pierre  sh..  which 
is  overlain  by  Engle  ss.  (Parktnan  ss. J.  (In  Wyo.  State  GeoL  Bull.  11,  1915, 
on  Little  Buffalo  Basin,  Mintze  gave  thickness  as  1,200  to  1,250  ft.J 

As  above  defined,  this  unit  includes  Carlile  and  Niobrara  shales  of  present 
nomenclature,  the  overlying  so-called  Pierre  sh.  of  Hintze  being  the 
Steele  sh.  of  current  nomenclature. 

Has  Obispo  formation. 

Eocene  or  older : Panama  Canal  zone. 

D.  F.  McDonald,  1913  (Gcol.  Boc.  Am.  Bull.,  vol.  24,  p.  708). 

Basque  formation. 

Jurassic : British  Columbia. 

C.  H.  Crickmay.  1930  (Calif.  Unlv.  Pub.,  Dept.  Gcol.  Scl.  Bull.,  vol.  19,  No.  2,  p.  33). 

Bass  limestone.  (Of  Unkar  group.) 

Pre-Cambrian:  Northern  Arizona  (Grand  Canyon). 

L.  F.  Noble,  1914  (U.  8.  G.  8.  Bull.  549).  Bass  In. — White  crystalline  Is.  alternat- 
ing with  beds  of  argill.  and  calc,  red  sh.  containing  sun  cracks.  Thickness  335 
ft.  Cut  by  a thick  sill  of  intrusive  diabase.  Conformably  underlies  Iiakatal  sh. 
and  conformably  overlies  Flotauta  cgl.,  all  of  which  belong  to  Unkar  group. 
Named  for  Bass  Canyon,  where  typically  exposed. 

Bassuml  member  (of  Bearpaw  shale). 

Upper  Cretaceous:  Alberta. 

L.  S.  Russell,  1932  (Roy.  8oc.  Canada  Trans.,  3d  ser.,  vol.  26,  sec.  4,  p.  126). 

Bassendorf  shale. 

Oligoeene  (?):  Southwestern  Oregon  (Coos  Bay  district). 

H.  G.  Scbenck.  1927  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Scl  Bull,  vol.  10,  No.  12, 
pp.  454,  457,  459).  Basaendorf  sh. — Sh.,  characterized  in  part  by  presence  of 
diatoms  and  foramlnifera.  Estimated  thickness  1,900  ft.  Rests  on  Coaledo  fm. 
ns  here  restricted,  and  is  overlain  by  Tunnel  Point  ss.  No  angular  union,  btw. 
Basaendorf  sh.  and  Coaledo  fm.  could  be  established  with  certainty.  Typical 
exposuie  at  Bassendorf  Beach,  shown  on  U.  8.  Coast  and  Geodetic  Survey  chart 
No.  5984.  In  sec.  3,  T.  26  8.,  R.  14  W.  Contains  microfossils  and  a few  molluskg. 
Assigned  to  lower  Olig. 


Digitized  by  Google 


124  lexicon  of  geologic  names  of  united  states 


n.  G.  Schenck,  1928  (Calif.  Univ.  Pub.,  Dept.  G»*ol.  Scl.  Bull.,  vol.  18,  p.  16). 
There  Is  some  Indication  that  an  angular  uncon.  may  exist  btw.  Basaendorf  sh. 
and  underlying  Coaledo  fin. 

H.  G.  Schenck  and  It.  M.  Kleinpell,  1935  (Pan-Am.  Geol..  vol.  64.  No.  1,  p.  76). 
Microfossils  and  strnt.  relations  suggest  Bassendorf  and  Keasey  shales  are  late  Eo. 

Bassick  agglomerate. 

Tertiary:  Central  southern  Colorado  (Custer  County). 

W.  Cross,  1896  (U.  S.  G.  S.  17th  Ann.  Kept.,  pt.  2,  p.  307).  Bassick  aggl. — Vol- 
canic aggl.,  1.400  ± ft.  thick,  composing  Bassick  Ilill  and  greater  part  of  Mount 
Tyndall.  The  rock  that  is  predominant  among  the  fragments  of  the  aggl.  is  an 
andesite  closely  allied  to  both  Rosita  and  Bunker  types.  Seems  likely  to  be  last  of 
sequence  of  igneous  rocks  of  Silver  Cliff-Rosita  Hills  region. 

tBassimeimn  Lake  granite. 

Pre-Cambrian  ( Laurent ian ):  Northeastern  Minnesota  (Vermilion  district). 

N.  II.  Winched.  1899  (Minn.  Geol.  Nat.  Hist.  Surv.  Pinal  Rept.,  vol.  4).  Baxsimenan 
Lake  or  Basswood  granite  is  same  as  Saganuga  granite.  Well  exposed  on  islands 
and  along  S.  shores  of  Bnssimenan  Lake. 

U.  S.  Geographic  Board  gives  Basswood  (not  Bassimenan)  as  correct  name 
of  the  lake. 

Bass  Islands  dolomite. 

Silurian  (Cayugan)  : Southeastern  Michigan,  northern  Ohio,  and  western 
Ontario. 

A.  C.  Lane,  C.  S.  Prosser,  W.  H.  Shenser,  and  A.  W.  Grabnu,  1909  (Geol.  Soc.  Am. 
Bull.,  vol.  19,  p.  554).  Bass  Islands  series  or  Loioer  Monroe. — Named  for  group 
of  islands  In  western  Lake  Erie.  Discon,  underlies  Sylvanin  ss.  Overlies  Snlina. 
Includes  (descending)  : Raisin  River  dol..  200±  ft.;  I*ut-in-Bay  dolomites,  100+  ft.; 
Greenfield  dol.,  100+ft. ; and  Tymochtee  shales  and  lss.  of  Ohio,  100+ ft.  which 
may  represent  in  part  one  or  more  members  recognized  elsewhere.  I See  under 
Tymochtee  8h. ] 

Type  loc.  of  Greenfield  dol.  is  in  SW.  Ohio. 

Bass  Mountain  diabase. 

Mississippinn : Northern  California  (Redding  quadrangle). 

J.  S.  Diller,  1906  (U.  S.  G.  S.  Redding  folio.  No.  138).  Boss  Mountain  diabase. — 
Nonporphyritlc,  dark,  somewhat  greenish,  compact  lava,  occasionally  vesicular  and 
more  frequently  fragmental.  Is  contemp.  and  partly  Interbedded  with  upper  part 
of  Bragdon  fm.  Named  for  fact  It  forms  southern  slope  of  Bass  Mtn. 

f Basswood  granite. 

Pre-Cambrian  (Laurentian)  : Northeastern  Minnesota  (Vermilion  district). 

A.  Winchell,  1888  (Minn.  Geol.  Nat.  Hist.  Surv.  16th  Ann.  Kept.).  Basswood  granite 
occupies  all  the  Minn,  shores  of  Basswood  Lake  except  SW.  shore  of  Arm  1. 

N.  II.  Winchell,  1399  (Minn.  Geol.  Nat.  Hist.  Surv.  Final  Rept.,  vol.  4).  Basswood 
granite  intrudes  I.«owpr  Keewatin  and  is  of  same  age  as  Sagnnagn  granite. 

C.  R.  Van  Hise  and  C.  K.  Leith.  1911  (U.  S.  G.  8.  Mon.  52.  p.  128).  The  granite 
of  Basswood  Lake  Is  same  as  granite  locally  known  as  “Kaganaga  Lake  granite." 

The  U.  S.  Geol.  Survey  uses  granite  of  Basswood  Lake,  in  a geographic 
sense. 


Basswood  Creek  formation. 

Ordovician  : Quebec. 

T H.  Clark,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  No.  1,  p.  6). 

Bastard  limestone. 

A term  applied  in  some  early  N.  Y.  and  Pa.  repts  to  a Is.  in  Helderberg 
group,  because  of  its  impure  or  siliceous  character. 

I.  C.  White.  1883  (2d  Pa.  Geol.  Surv.  Rept.  G7.  pp.  97-98).  Bastard  hr.— Bufflsh- 
gray  impure  mag.  Is.  10  to  25  ft.  thick.  Overlies  Bossardvllle  U.  (basal  part  of 
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Lower  Ilelderberg)  and  underlies  Stormville  Is.  “Seems  to  represent  Stormville 
cement  bed  as  well  as  Decker's  Ferry  group  of  Pike  and  Monroe  Counties." 

Bastion  schist. 

Pre-Cambrian : British  Columbia. 

B.  A.  Daly,  1913  (12th  Int.  Geol.  Cong.  Guidebook  8.  p.  124)  and  1911  (Canada 
Geol.  Surv.  Summ.  Kept.  1912,  p.  158 ».  BastioH  schists,  pre-Beltlan,  B.  C.  In- 
cluded In  Shuswap  scries. 

Batavia  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  New  York.  Named  for  Batavia. 
See  U.  S.  G.  S.  Mon.  41,  pp.  68&-690. 

Batchawana  series. 

Pre-Cambrian : Western  Ontario. 

E.  S.  Moore,  1926  (Ont.  Dept.  Mines  34th  Ann.  Kept.,  pt.  4,  p.  9 ; and  35th  Ann.  Rept., 
pt.  2.  p.  59)  and  1929  (Geol,  Soc.  Am.  Bull.,  vol.  40,  p.  552).  Occurs  in  upper 
waters  of  Batchawana  River,  In  Mississagi  Forest  Reserve,  75 ± mi.  N.  of  Sault 
Sainte  Marie,  Ont. 

Bates  Hole  formation. 

This  name  is  listed  in  U.  S.  G.  S.  Bull.  191,  but  the  reference  cited  (J.  H. 
Smith,  Jour.  Geol.,  vol.  8,  p.  456,  1900)  does  not  use  the  term.  Under 
heading  “Eocene  of  Bates  Hole,  Wyo.,”  Smith  stated : In  valley  of  Bates 
Creek,  Natron  [a]  Co.,  Wyo.,  fossiliferous  Eocene  beds  occur,  which  have 
been  but  recently  recognized,  and  no  published  account  of  them  is  known 
to  writer. 

Batesville  sandstone. 

Mississippian : Northern  Arkansas  and  northeastern  Oklahoma. 

J.  C.  Brnnner  and  F.  W.  Simonds,  1891  (Ark.  Geol.  Surv.  Ann.  Rept.  1888, 
vol  4.  pp.  xiii,  26,  49-53).  [According  to  p.  xlii  the  fm.  wus  named  by  Branner ; 
the  description  is  by  Simonds.]  Batesville  ss. — In  Washington  Co.,  Ark.,  consists 
of  coarse  ss.,  gray  to  brown,  10  to  60  ft.  thick,  in  some  places  more  or  less 
massive  but  usually  forms  beds  1 to  4 ft.  thick.  Either  immediately  underlies 
Archimedes  [Pitkin]  Is.  or  is  separated  from  It  by  Marshall  sh.  Overlies 
Fayetteville  sh.  [The  ss.  above  described  in  Washington  Co.  is  now  known  not 
to  be  the  Batesville  but  the  Wedlngton  ss.  memb.  of  Fayetteville  Bh.  ] 

R.  A.  F.  Penrose,  Jr.,  1891  (Ark.  Geol.  Surv.  Ann.  Rept.  1890,  vol.  1,  pp.  113, 
139-140).  Batesville  ss.  at  Batesville  consists  of  brown  or  buff-colored,  fine 
grained  ss.,  generally  soft,  though  sometimes  hard ; splits  easily  along  bedding 
lines.  Contains  lenticular  beds  of  sh.  Thickness  20  to  nearly  200  ft.  Overlies 
Fayetteville  [really  Moorefield]  sh.  and  underlies  Genevieve  or  Boston  group. 

See  under  Fayetteville  sh.  for  explanation  of  erroneous  correlations  in 
above  definitions.  The  true  Batesville  ss.  is  of  Chester  age,  and  at 
Batesville  it  overlies  Moorefield  sh.,  or  in  its  absence  Boone  Is. ; and 
to  W.  it  underlies  true  Fayetteville  sh. 

Named  for  Batesville,  Independence  Co.,  Ark. 

t Batesville  ash  bed. 

Upper  Ordovician  (Richmond)  : Northeastern  Arkansas  (Batesville  dis- 
trict). 

J.  F.  Williams.  1891  (Ark.  Geol.  Surv.  Ann.  Rept.  1890.  vol.  2,  pp.  373-375). 
Batesville  ash  bed  as  described  by  Dr.  R.  A.  F.  Penrose,  Jr.,  consists  of  compact, 
bluish  green,  earthy  rock,  6 to  15  inches  thick,  containing  small  sillcoous 
nodules,  % to  1 inch  diam.,  and  small  crystals  of  iron  pyrites.  The  material 
is  softly  calc,  and  weathers  into  a brown  or  buff-colored  mass  much  softer 
than  original  rock.  Overlies  residual  clay  derived  from  decomposition  of  St. 
Clair  Is.  [not  St.  Clair  Is.  of  present  usage  but  an  older  fm.]  and  underlies 
Boone  chert  I Miss.]. 
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H.  D.  Miser  (personal  communication  August  1933)  states  that  this  unit 
is  not  an  ash  bed  but  a bed  in  Cason  sh.,  and  that  it  is  not  a useful 
geologic  name.  It  is  also  preoccupied. 

Named  for  Batesville,  Independence  Co. 

Bath  sandstone  sub-meinlier  (of  Pony  Spring  slltstone  member). 

Permian:  Central  Colorado  (Park  and  Chaffee  Counties). 

D.  B.  Gould,  1035  (A.  A.  P.  G.  Bull.,  vol.  10.  No.  7.  pp.  973,  990.  995.  1.000). 
Bath  as.  sub-memb.  of  Pony  Spring  ailtatone  numb,  of  Maroon  fm. — Arkoglc, 
greenish-gray,  micaceous  hb.,  with  chlorltlc  cement.  Strata  range  from  a few 
tenths  of  a foot  to  8 ft.  thick,  and  muy  alternate  with  thin  layers  of  greenish 
gray  to  reddish-gray  slltstone.  Ripple  marks  common  ; many  layers  cross  laminated. 
Plant  fossils  abundant  at  some  horizons  near  base.  Rests  conformably  on  Chubb 
slltstone  memb.  Assigned  to  Perm.  Forms  prominent  ridge  that  separates  the 
I'latte  nnd  Arkansas  drainage  for  several  ml.  NW.  of  summit  of  Trout  Creek 
Pass,  where  is  abandoned  town  of  Bath. 

Bath-Reef  series. 

Quaternary:  West  Indies. 

J.  IV.  W.  Spencer,  1902  (London  Oeol.  Soc.  Quart.  Jour.,  vol.  58,  p.  3C1). 

Bathurst  formation. 

Carboniferous : New  Brunswick. 

G.  A.  Young,  1910  (Canada  Geol.  Surv.  Summ.  Rept.  1909,  p.  220). 

Battery  formation. 

Pleistocene:  Northwestern  California  (Del  Norte  County). 

J.  H.  Maxson.  1933  (Calif.  Jour.  Mines  and  Geol..  vol.  29.  Nos.  1 and  2,  p.  136 
and  map).  Battrry  fm. — A thin  marine  terrace  capping  of  unconsolidated  sands 
exposed  over  8.  part  of  Crescent  City  platform.  A fossillferous  lens  contains 
a small  fauna  whose  geueral  aspect  is  that  of  upper  San  Pedro. 

Battie  quartzite. 

Cambrian  (?):  Central  southern  Maine  (Knox  County). 

G.  O.  Smith,  E.  S.  Bastin,  and  C.  W.  Brown.  1907  (U.  S.  G.  S.  Penobscot  Bay 
folio,  No.  149,  p.  3).  Battie  qt:ite. — Massive  buff  qtzlle  and  clean,  buff-colored 
qtxite  egl.  of  very  striking  appearance.  The  qtxite  cgl.  makes  up  Mount  Battie. 
Thickness  400  to  500  ft.  Overlies  Islesboro  fm.  and  conformably  underlies  Penob- 
scot fm.  Assigned  to  Camb.  (?).  Named  for  development  on  Mount  Battle,  a 
small  mtn  on  mainland  N.  of  Camden,  Knox  Co.,  In  Rocklnud  quad. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  are  included  in 
the  Ord.  and  Camb.  block. 

Battle  Creek  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Michigan.  Named  for  Battle 
Creek.  See  back  of  1918  ed.  of  U.  S.  G.  S.  Camp  Custer  topog.  map;  also 
Mich.  Acad.  Sci.  Ann.  Kept,  pp.  53-54,  1918. 

Battleground  schist. 

Pre-Cambrian : Southern  North  Carolina  and  northwestern  South  Carolina. 

A.  Kpith  and  D.  B.  Sterrett,  1931  (U.  8.  G.  8.  Gaffney  Kings  Mtn  folio,  No.  222). 
Battleground  achint. — Chiefly  white,  gray,  bluish,  bluish  black,  and  mottled  white 
and  bluish  serlclte  schists,  with,  at  top,  a manganese  schist  memb.  nearly  300  ft. 
thick : several  very  persistent  beds  of  cgL  are  present.  Thickness  1,000  to  possibly 
2.500  ft.  Uncon.  underlies  Kings  Mtn  qtxite  and  uncoil,  overlies  Archean  rocks. 
Assigned  to  Algonkiun. 

Named  for  exposures  on  Kings  Mtn  Battleground,  York  Co.,  8.  C. 

Baucarl  division. 

A term  applied  by  E.  T.  Dumble  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  29,  1900, 
and  vol.  31,  1902)  to  a great  thickness  of  late  Tert.  lake  deposits  in 
Sonora,  Mexico,  and  Cochise  Co.,  SE.  Ariz. 
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Bautista  beds. 

Pleistocene:  Southern  California  (San  Jacinto  quadrangle). 

C.  Frick,  1921  (Calif.  Univ.  Pub.,  Dept.  Geol.  Bull.,  vol.  12,  pp.  283-288).  Bautista 
beds  occur  in  Bautista  Badlands  or  Bautista  Creek  area.  They  have  yielded 
Plelst.  vertebrate  fossils,  and  were  evidently  accumulated  in  part  in  a pluyallke 
lake,  as  a series  of  fine,  worked-over  fangls.  and  clays  derived  from  low  highlands 
of  immediate  N.  and  E. 

D.  M.  Fraser,  1931  (Min.  in  Calif.,  vol.  27,  No.  4,  pp.  504-516.  536-537).  Bautista 
beds  are  1,500  or  2,000  ft.  thick,  and  cover  area  of  25  sq.  mi.  Contain  Pleist. 
vertebrates. 

Baxter  shale. 

Upper  Cretaceous:  Southwestern  Wyoming  (Sweetwater  County). 

A.  H.  Schultz,  1920  (D.  S.  G.  S.  Bull,  702).  Baxter  ah. — Black  and  drab  shales,  very 
soft  and  friable ; shaly  ssa.  and  aren.  ah.,  in  places  highly  gypsiferous.  Greater 
part  of  fm.  is  sh.  Thickness  undet. ; 1,000  ft,  exposed  in  Baxter  Basin,  but  base 
not  seen.  Underlies  Blair  fm.  Contains  fossils  of  Montana  age.  Named  for 
exposures  in  vicinity  of  Baxter. 

J.  D.  Sears,  1026  (U.  S.  G.  S.  Bull.  781.  pp.  16.  19,  map).  Between  Frontier  and 
Blair  fins,  in  Baxter  Basin  is  3.360  to  3.600  ft.  of  homogeneous  gray  and  drab 
sh.,  in  part  of  Colorado  and  in  part  of  Montana  age.  Only  spier  part  of 
this  ah.  Is  exposed.  Schultz  gave  name  Baxter  sh.  to  this  part,  but  in  present 
rept  the  name  is  extended  to  include  the  whole  body.  It  includes  numerous 
zones  of  calc,  concretions  and  soft  thin-bedded  as.  Thickness  in  Rock  Springs 
uplift  3.360  to  3,600  ft.  A ss.  860  ± ft.  below  top  of  fin.  is  called  “marker  bed” 
and  is  believed  to  mark  base  of  Montana  part  of  Baxter  sh. 

Baxters  Brook  formation. 

Ordovician : Nova  Scotia. 

M.  Y.  Williams,  1911  (Canada  Geol.  Surv.  Sumiu.  Rept.  1910.  p-  241). 

Bayard  formation. 

Pennsylvanian : Northeastern  West  Virginia  nnd  western  Maryland. 

N.  H.  Darton  and  J,  A.  Taff,  1896  (U.  S.  G.  S.  Piedmont  folio,  No.  28).  Bayard  fm. — 
A lower  ss.  196  ft.  thick;  a middle  dlv.  of  shaly  as.,  sh.,  coal,  and  thin  la.  200 
ft.  thick : and  an  upper  ss.,  which  la  a beach  deposit.  Thickness  400  to  475  ft. 
Underlies  Fairfax  fm.  and  overlies  Savage  fm.  Exposed  all  around  Bayard,  Grant 
Co..  W.  Va. 

Corresponds  to  lower  part  of  Conemaugh  fm. 

Bayard  sand. 

A subsurface  sand,  of  Upper  Dev.  (Chemung  or  Catskill)  age  and  3 to  30 
ft,  thick,  lying  2,3.88  to  2,464  ft.  below  Pittsburgh  coal  in  eastern  Greene 
Co.,  Pa.  The  name  is  also  used  by  drillers  in  W.  Va.  Named  for  Thomas 
Bayard  farm,  Whiteley  Twp,  Greene  Co.  Also  called  Sixth  sand.  Lies 
lower  than  McDonald  sand  and  higher  than  Elizabeth  sand.  Two  lower 
sands  are  called  (descending)  Bayard  Stray  sand  and  Bayard  Stray 
Stray  sand. 

Bay  City  lime. 

A name  originally  applied  by  miners  to  a zone  of  Is.  cgl.  at  or  near  base 
of  Dolores  fm.  In  LaPlata  dlst.,  SW.  Colo.,  tyut  now  applied  by  them 
to  almost  any  limy  beds  in  that  dlst.,  except  the  so-called  “La  Plata 
Is."  forming  basal  bed  of  Morrison  fm.  Named  for  Bay  City  mine,  on 
La  Plata  Creek. 

Bay  City  moraine. 

Pleistocene  (Wisconsin  stage)  : Eastern  Michigan  (The  Thumb).  Shown 
on  moraine  map  (pi.  32)  In  U.  S.  G.  S.  Mon.  53.  Named  for  Bay 
City. 

151627' — 38 0 
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Bay  de  Noc  member  (of  Stonington  beds). 

Upper  Ordovician  (Richmond)  : Northern  Michigan  (Delta  County). 

It.  C.  Hussey,  1926  (Mich.  Univ.  Mus.  Geol.  Contr.,  rol.  2,  No.  8,  pp.  113—150). 
Bay  de  Noc  memb. — Basal  memb.  of  Stonington  beds  of  Upper  Ord.  Richmond  fm. 
Basal  part  of  memb.  is  masslve-bedded,  argill.  is. ; upper  or  main  part  consists 
of  argill.  Is.  in  alternate,  comparatively  thin,  hard  and  soft  layers.  Grayish 
brown  to  dark  brown.  Thickness  about  38  ft.  Rests  discon,  on  Bill’s  Creek  beds 
and  is  conformably  overlain  by  Ogontz  memb.  of  Stonington  beds.  Chief  ex- 
posure along  E.  shore  of  Little  Bay  de  Noc,  from  1%  mi.  N.  of  Stratton’s  farm 
northward,  and  also  S.  to  Stonington  P.  O. 

Bayfield  group. 

Pre-Cambrian  (upper  Keweenawan)  : Northwestern  Wisconsin  (Douglas 
and  Bayfield  Counties). 

F.  T.  Thwaites,  1012  (Wls.  Geol.  Nat.  Hist.  Surv.  Bull.  25,  p.  25).  Bayfield  ss. 
group. — Chiefly  quartz  sss.  Formerly  called  Western  Lake  Superior  ss.  but 
correlation  with  Lake  Superior  ss.  of  Mich,  doubtful.  No  fossils.  Largely  or 
wholly  nonmarine.  Thickness  4.300  ft.  Included  in  upper  Keweenawan.  Divided 
into  (descending)  Chequnmegon  ss.,  Devils  Island  ss.,  and  Orienta  ss.  Rests  con- 
formably on  Oronto  group.  (As  mapped  covers  a large  part  of  Bayfield  Co.) 

C.  K.  Leith.  1935  (U.  S.  O.  S.  P.  P.  184).  Recent  work  by  G.  I.  Atwater  and  G.  M. 
Clement  In  NW.  Wis.  nnd  NE.  Minn,  has  established  presence  of  a great  structural 
discordance  and  erosions!  uncon.  btw.  lowest  Upper  Cawb.  sb.  and  uppermost 
Keweenawan  Bnyflold  group. 

Bayfield  gravel. 

Tertiary?  (Pliocene?)  : Southwestern  Colorado. 

W.  W.  Atwood  and  K.  F.  Mather,  1932  (U.  S.  G.  S.  P.  P.  166).  Bayfield  gravel . — 
Pebbles  and  boulders  scattered  over  the  surface  at  high  levels  within  Ban  Juan 
Mtn  range  or  on  crests  of  foothills.  Lie  at  altitude  of  8,000  to  13,000 -f  ft.,  but 
always  near  the  summit  levels.  Composed  chiefly  of  pebbles  less  than  5 inches 
dlam.  Thickness  0 to  200 4-  ft.  Contemp.  with  Los  Pinos  and  Bridgetimber 
gravels.  Named  for  occurrence  on  several  hills  a few  mi.  N.  of  Bayfield,  La 
Plata  Co. 

Bayhorse  dolomite. 

Cambrian  (?)  : Southern  central  Idaho  (Custer  County). 

C.  P.  Ross,  1932  (Idaho  correlation  chart  compiled  by  M.  G.  Wilmarth).  Bayhorse 
dol. — Generally  massive,  thick -bedded  dol.,  in  part  oolitic.  Thickness  1,000 ± ft. 
Assigned  to  Camb. (?).  May  possibly  be  Algonkian.  Underlies  (uncon.?)  Rams- 
hom  sh.  and  overlies  (uncon.?)  Garden  Creek  phyllite.  Named  for  town  and 
creek  in  Custer  Co. 

C.  I*.  Ross,  1934  (Geol.  Boa  Am.  Bull.,  vol.  45,  pp.  941,  eta).  Bayhorse  dol. — Chiefly 
thick-bedded  dol.  Most  of  beds  light  creamy  gray  when  fresh,  but  weather  readily 
to  rusty  buff;  many  are  crowded  with  small  nearly  black,  oval  chert  masses. 
Exceptionally  the  dol.  Is  nearly  black  and  studded  with  slightly  larger  white 
bodies,  each  consisting  of  a single  crystalline  grain  of  dol.,  commonly  with  rim 
of  fine-grained  carbonate,  at  least  In  part  cnlclte.  Locally  beds  of  chert,  qtxite, 
and  cgl.  or  breccia,  and  some  lenses,  especially  near  top,  are  argill.  Max.  thick- 
ness fully  1,000  ft.  Underlies  Ramsborn  si.  and  overlies  Garden  Creek  phyllite. 
Crops  out  at  intervals  along  crest  and  E.  flank  of  anticline  that  extends  diagonally 
across  NW.  part  of  Bayhorse  quad.  Best  exposed  near  town  of  Bayhorse.  No 
fossils. 

Bayloran  series. 

A term  introduced  by  C.  [R.]  Keyes  (Pan-Am.  Geol.,  vol.  57,  pp.  337,  350- 
355,  1032)  to  replace  Clear  Fork  group  of  north  central  Tex.,  because  “pre- 
occupied by  Broadhead,  many  years  previously,  for  a coal  measures 
section  in  west-central  Mo.”  Named  for  Baylor  Co.,  Tex.,  “through  which 
the  Clear  Fork  of  Brazos  River  flows.”  [The  Clear  Fork  group  of 
Broadhead  is  a part  of  Cherokee  sh.  of  Kans.] 
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Bayne  series.  (In  Puget  group.) 

Eocene:  Western  Washington  (Puget  Sound  region). 

G.  W.  Evans,  1912  (Wash.  Geol.  Surv.  Bull.  3.  pp.  42—19).  Bayne  aeries. — Basal 
div.  of  Puget  fm.  in  King  Co.  Consists  of  ssa.  and  shales,  with  far  greater 
percentage  of  sh.  than  in  overlying  Franklin  series.  Borne  coal  and  bony  beds. 
Named  for  town  in  King  Co. 

C.  E.  Weaver.  1910  (Wash.  Geol.  Surv.  Bull.  13).  Bayne  menib.  (of  Eocene  of 
Green  River  Canyon,  western  Wash.). — Predominantly  shales,  with  subordinate 
amounts  of  ss.,  shaly  ss.,  and  carbonaceous  beds.  Thickness  3,000  ft.  Underlies 
Franklin  memb. 

Bayou  Chicot  limestone. 

Upper  Cretaceous(?)  : Southwestern  Louisiana. 

G.  D.  Harris  and  A.  C.  Veatch,  1899  (La.  Geol.  Surv..  pt.  5,  Kept,  for  1899,  p.  61). 
Bayou  Chicot  Is. — On  average  is  of  much  darker  color  than  Winntleld  Is.,  but 
some  fragments  show  tendency  to  white  and  blue  banded  structure  so  characteristic 
of  Winnfield  layers.  Assigned  to  Ripley  Btnge  of  Upper  Cret.  Outcrops  about  8 ml. 
8W.  of  Bayou  Chicot  P.  O..  Evangeline  Co. 

D.  C.  Barton,  1930  (letter  dated  Dec.  23).  Bayou  Chicot  is.  of  Harris  and  Veatch, 
1899,  is  cap  rock  Is.  of  Pine  Prairie  salt  dome. 

t Bayou  Pierre  phase. 

Miocene(?)  and  later(?):  Southwestern  Mississippi. 

L.  C.  Johnson,  1893  (Sci.,  vol.  21.  pp.  90-91).  The  qtzltic  phase  of  Grand  Gulf 
Miocene,  being  only  a phase  of  the  next  or  Fort  Adams  or  Elllsville  phase  roughly 
estimated.  Extends  from  NW.  corner  of  the  fru.  on  Big  Black  River,  to  a curved 
line  drawn  across  from  Rodney  to  Pelatchie.  It  Is  most  largely  developed  on 
Bayou  Pierre  and  Cole’s  Creek.  For  convenience  It  may  be  called  “Bayou  Pierre 
phase.”  [All  localities  mentioned  are  in  8W.  Miss.] 

Includes  Catahoula  ss.  and  possibly  In  places  younger  roeks.  (See  L.  W. 
Stephenson,  U.  S.  G.  S.  W.  S.  P.  576,  pi.  2,  1928.) 

Bay  port  limestone. 

Mississippian : Michigan  (Lower  Peninsula). 

A.  C.  Lane,  1899  (U.  S.  G.  S.  W.  S.  P.  30,  p.  81),  mentioned  Bayport  Js.  as  having 
“strongest  possible  resemblance  to  Grand  Rapids  Is.  in  character  and  in  fossils,  and 
both  are  intimately  associated  with  and  underlain  by  sss.” 

A.  C.  Lane,  1900  (Mich.  Geol.  Surv.  vol.  7,  pt.  2,  btw.  pp.  1 and  30).  Motrville  or 
Bayport  Js. — Sandy  yellow  lss.,  cross-bedded  white  ss.,  a little  dol.  Thickness  20 
to  50 4-  ft.  Top  fm.  of  Grand  Rapids  group  or  series.  Overlies  Michigan  series 
[fm.].  At  bottom  of  Coal  Measures  is  a ss.  separated  off  by  Winchell  under  name 
of  Parma  as.  I believe  Bayport  is.  in  Its  sandy  phase  is  Parma  ss.  [Later  repts 

by  Lane  and  others  treat  Parma  ss.  as  younger  than  Bayport  Is.,  and  of  Pottsville 

age.  1 taxville  la.  is  an  Ohio  fm.] 

Named  for  outcrops  at  Bayport,  Huron  Co.,  where  it  is  quarried. 

Bayport  chert. 

F.  Dustin,  in  a paper  (entitled  “A  study  of  the  Bayport  chert”)  describing 
Indian  artifacts  of  Mich.,  described  the  chert  from  which  the  implements 
were  made,  and  stated  that  it  occurs  “in  the  Is.  most  prominently  ex- 
posed near  Bayport,  Huron  Co.;”  which  is  type  loc.  of  Bayport  Is.  or 

geologic  literature. 

Bays  sandstone. 

Ordovician:  Northeastern  Tennessee  and  southwestern  Virginia. 

A.  Keith,  1895  (U.  S.  G.  8.  Knoxville  folio,  No.  16,  p.  4).  Bays  as. — Red  calc,  and 
argill.  hh.  ; changes  In  composition  very  slight.  In  Knoxville  area  the  lime  be- 
comes more  Important  than  in  other  areas,  and  the  rock  is  often  an  impure  Is. 
Near  Montvale  feldspathic  grains  appear  in  the  rock,  and  not  far  toward  SW.  they 
are  an  important  element.  The  red  color,  however,  is  marked  and  persistent. 
Thickness  300  to  1,100  ft.  Overlies  Sevier  sh.  and  underlies  Clinch  ss.  Named  for 
Bays  Mtns,  Hawkins  and  Greene  Counties,  Tenu, 
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Foregoing  is  definition  ns  originally  prepared  by  Mr.  Keith,  author  of  name. 
Mr.  Keith's  name  wus  accepted  by  M.  R.  Campbell,  who  used  it  on  a map 
of  S\V.  Va.  published  in  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pi.  4),  where 
the  fm.  was  called  Bays  (Red  Medina ) ss.,  and  was  shown  ns  overlying 
Sevier  sh.  and  underlying  Clinch  ss.  (the  name  Clinch  being  here  re- 
stricted to  upper  light-colored  ss.  of  Salford’s  Clinch  Mtn  ss).  The 
name  was  also  used  by  Campbell  in  Estlllviile  folio  (No.  12),  published 
in  1894.  As  defined  in  latter  folio  (which  includes  extreme  N.  end  of 
Bays  Mtn)  the  fm.  consists  of  red  ss.  or  sandy  sh.  140  to  350  ft.  thick, 
overlying  Sevier  sh.  and  underlying  Clinch  ss.  In  type  area  (described 
by  Keith  in  Greeneville  folio.  No.  118,  published  in  1905)  the  fm.  is 
everywhere  an  argill  and  calc.  ss. ; shows  little  change  in  appearance 
from  place  to  place;  color  always  red  or  brown;  layers  usually  massive, 
but  in  some  places  thin  and  shaly ; thickness  50  to  400  ft. ; usually  sharply 
separated  from  overlying  Clinch  ss.,  but  in  SW.  end  of  Buys  Mtn  is  more 
or  less  interbedded  with  the  Clinch. 

The  Bays  ss.  was  named  “for  its  exposures  in  the  Bays  Mtns  of  Hawkins 
and  Greene  Counties,  Tenn.”  (Morristown  and  Greeneville  quads.).  The 
geographic  feature  known  as  Bays  Mtn  extends  from  N \Y . part  of  Knox- 
ville quad.,  across  8E.  corner  of  Mnynurdville  quad.,  thence  NE.  across 
Morristown  quad.,  the  N\V.  corner  of  Greenevtlle  quad.,  and  SE.  corner  of 
Estillville  quad.  In  Bays  Mtn  of  all  these  quads,  a fm.  described  as  under- 
lying Clinch  ss.  and  overlying  Sevier  sh.  was  mapi>ed  as  Ban s **.  in  early 
repts  of  U.  S.  Geol.  Survey.  But  according  to  E.  O.  Ulrich  and  C.  Butts 
the  fm.  thus  mapi»ed  is  not  of  same  age  in  all  of  these  areas,  the  Bays  ss. 
of  Estillville  quad,  being  Juniata  fin.,  of  Upper  Ord.  (Richmond)  age, 
while  the  Bays  ss.  SE.  of  Knoxville  and  at  Bull  Gap,  in  Morristown  quad., 
is  of  Lowvilte  age,  a characteristic  Lowville  fossil  (Tetradium  cellulosum) 
having  been  found  there  at  base  of  the  rocks  mapped  as  Bays  ss. 

Bays  limestone. 

In  some  areas  the  Bays  ss.  becomes  so  calc,  that  it  is  called  Bays  Is. 

Bayview  granodiorite. 

Probably  Cretaceous  or  Jurassic:  l’end  Oreille  district,  northern  Idaho. 

J.  I,.  Gillson,  1927  (Jour.  Geol.,  vol.  35.  No.  1).  Light -gray  even-grained  rock, 
speckled  with  very  nimndam  biotite  and  hornblende  crystals. 

Named  for  exposures  around  Bayview,  Kootenai  Co. 

Bny  View  Avenue  sand. 

Upper  Cretaceous:  Southeastern  New  Jersey. 

J.  K.  Prather,  1905  (Am.  Geol.,  vol.  30.  pp.  171,  172,  1751.  Bay  Fine  Are.  sand. — 
Is  a sand,  although  at  first  sight  appears  to  tie  compact  clay.  Sometimes  found 
ns  one  lied,  or  may  be  made  up  of  a number  of  small  beds  or  lenses  of  local  extent 
and  2 to  8 ft.  thick.  Color  white  to  yellow,  salmon,  brown,  orange,  and  red. 
Thickness  O to  35  ft.  Is  probably  upper  part  of  Haslet  so  nil  of  Clark.  Part  of 
It  may  correspond  to  Weuonab  sand  of  N.  J.  Survey,  although  on  account  of  local 
variation  It  does  not  seem  to  fit  this  so  well,  and  Is  therefore  given  a local  name. 
Extends  from  Bay  View  Ave.  Station  near  Atlautic  Highlands  some  800  ft.  in 
direction  of  Hiltons. 

Bay  View  Avenue  lenses. 

Upper  Cretaceous:  Southeastern  New  Jersey. 

J.  K.  Prather,  1905  (Am.  Geol.,  vol.  36,  pp.  171.  1721.  Bay  Vine  Ave.  lenses,  Nos.  1, 
3,  4,  and  5.  Lenses  4 uud  5 are  included  us  part  of  Hay  View  Ave.  sand,  and  Nos. 
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1 and  3 as  part  of  Mount  Laurel  sand.  Lens  No.  1 is  4 ft.  thick  and  120  ft.  long; 
No.  3 is  4'5"  thick  and  120  ft.  long;  No.  4 is  2 ft.  thick  and  130  ft.  long;  No.  5 is 

2 ft.  thick  and  70  ft.  long. 

t Bazoo  porphyry. 

A name  applied  locally,  in  Leadviile  (list.,  Colo.,  to  Lincoln  porphyry 
(Eocene).  So  called  from  its  occurrence  in  Bazoo  claim. 

B.  C.  member. 

Pre-Cambrian : British  Columbia. 

G.  Hanson.  1935  (Canada  Dept.  Mines.  Geol.  Surv..  Bur.  Econ.  Geol.  Mem.  181.  p.  4). 
B.  C.  member  of  Richfield  fm.  (lower  fm.  of  Cariboo  series),  of  Barkervllle  gold 
belt,  Cariboo  dist.,  B.  C.  [Apparently  named  for  B.  C.  vein,  on  Cariboo  claim.] 

Beach  formation. 

Lower  Ordovician : Newfoundland. 

G.  Vnn  Ingen.  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
Bench  fm. — Sss.  and  shales,  underlying  Eastern  Head  fm.  and  overlying  McGraw 
bed.  Included  in  Bell  Island  series.  [Derivation  of  name  not  stated.] 

Beach  Mountain  paramphibolite. 

Pre-Cambrian:  New  York  (eastern  Adirondacks) . 

H.  L.  Ailing,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38.  pp.  798-799). 

Beacon  Hill  gravel. 

Tertiary  (Pliocene?)  : New  Jersey. 

R.  D.  Salisbury,  1894  (N.  J.  Geol.  Surv.  Ann.  Kept.  1893,  pp.  47-57,  67-72).  Beacon 
Hill  sand  and  gravel  (also  Beacon  Hill  fm.). — Oldest  phase  of  the  yellow  gravel. 
Consists  of  coarse  gravel,  also  flue-grained,  and  sand.  Thickness  0 to . 100  ft. 
Uncon.  underlies  Pensauken  fm.  and  uneon.  overlies  Cret.  Well  developed  and 
exposed  on  summit  of  Beacon  Hill,  3 ml.  S.  of  Matawan. 

R.  D.  Salisbury,  1898  (N.  J.  Geol.  Surv.  Ann.  Kept.  State  Geol.  1897,  pp.  13-15), 
restricted  Pensauken  fra.  to  upper  part  of  Pensauken  fm.  as  defined  by  him  In  1894. 
and  introduced  Bridgeton  fm.  for  lower  pnrt.  The  fm.  overlying  Beacon  11111 
gravel  is  therefore  now  known  as  Bridgeton  fm. 

H.  B.  KUmmel  and  G.  N.  Knapp.  1904  (N.  J.  Geol.  Surv.  vol.  6,  p.  137),  restricted 
Beacon  Hill  to  upper  or  gravel  memb.  (coarse  gravel,  chiefly  quartz  and  chert)  of 
the  Beacon  Hill  of  Salisbury,  and  applied  Cohanseg  sand  to  lower  memb.  This  Is 
present  accepted  definition  of  Beacon  Hill  gravel. 

Beadle  Green  granite. 

Ago  (?)  : Northeastern  Vermont  (Orange  County). 

C.  H.  Richardson  and  C.  K.  Cabeen,  1923  (Vt.  State  Geol.  Kept.  1921-22), 
stated  that  an  intrusive  syenite  that  occurs  on  Crompton  Hill  in  SW. 
corner  of  Randolph  Twp,  Randolph  quad.,  is  locally  known  as  Beadle 
Green  granite. 

Bead  Mountain  limestone  member  (of  Belle  Plains  formation). 

Permian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1.  pp.  421,  426).  Bead  Mtn. 
bed. — Largely  dark-colored,  hard,  brittle,  slightly  shaly  Is.,  alternating  with 
softer  light-gray  Is.  Thickness  6 to  50  ft.  Memb.  of  Albany  div.  Underlies  bod 
No.  12  (12  to  75  ft.  of  clay)  and  overlies  Valera  bod,  which  rests  on  .Tagger  Bend 
bed. 

J.  W.  Beode  and  V.  V.  Waite,  1918  (Univ.  Tex.  Bull.  1816,  map  and  section,  pp. 
12-13,  18.  21).  [Cross  section  on  map  shows  following  downward  succession: 
Grape  Creek  Is.,  Bead  Mtn.  fm.,  Valera  sh..  Jagger  Bond  Is.  They  also  gave 
detailed  section  of  Wichita  fm.  In  SW.  Coleman  Co.  and  stated:]  It  seems  that 
No.  5 of  this  section  was  regarded  as  base  of  Drake’s  Bead  Mtn.  beds,  but  there 
are  at  least  2 lss.  and  2 sh.  beds  below  It  which  might  be  included  in  the  section. 
Beginning  with  top  of  Jagger  Bend  beds,  which  is  second  fm.  below  this  section, 
the  worm  tubes  and  reefs  set  lu  along  Colorado  River.  It  seems  probable  that 
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beds  Nos.  5 to  36,  Inclusive,  constitute  Drake’s  Bead  Mtn  beds.  They  hare  a 
thickness  of  55  ft.  6 In.,  which  is  practically  the  thickness  he  ascribed  to  the  fm. 
The  rocks  from  top  of  Jagger  Bend  beds  to  top  of  Bead  Mtn  beds  form  a striking 
paleontological  unit  along  Colorado  River  in  SW.  Coleman  Co.  and  SW.  Runnels  Co., 
and  probably  should  he  included  in  a single  fm.  Through  entire  thickness  of  these 
rocks  the  dominating  fossils  are  worm  remains.  Worm  tubes  are  characteristic 
fossils  of  Bead  Mtn  fm,  the  oldest  beds  exposed  in  Runnels  Co.  The  Bead  Mtn  fm. 
is  overlain  by  Grape  Creek  fm.  [This  would  Include  bed  No.  12  in  Bead  Mtn  fm.] 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Unlv.  Tex.  Bull.  2132,  pp.  195,  198).  Bead 
Mtn  Is.  is  top  memb.  of  Belle  Plains  fm.  (middle  fra.  of  Wichita  group).  Overlies 
Valera  sh.  memb.  of  Belle  Plains  and  underlies  Grape  Creek  sh.  and  Is.  bed,  the 
basal  memb.  of  overlying  Clyde  fm. 

Named  for  Bead  Mtn,  Coleman  Co. 

Beady  formation. 

Cretaceous  ( ?)  : British  Columbia. 

F.  A.  Kerr,  1920  (Canada  Geol.  Surv.  Surnra.  Rept.  1925,  pt.  A,  p.  94). 

Beale  diorite. 

Jurassic  (?):  Vancouver  Island. 

C.  H.  Clapp  and  J.  A.  Allan,  1911  (Oinada  Geol.  Surv.  map  17A). 

V.  Dolxnage,  1920  (Canada  Geol.  Surv.  Summ.  Rept.  1919,  pt.  B,  p.  15). 

Bean  Canyon  formation. 

Bean  Canyon  series. 

Probably  Triassic  and  Jurassic:  Southern  California  (Los  Angeles  and 

Kern  Counties). 

E.  C.  Simpson.  1934  (Calif.  Jour.  Minos  and  Geol.,  vol.  30,  No.  4,  map  and  pp. 
371—401).  [ Bean  Canyon  series  on  map;  Bean  Canyon  fm.  in  table.]  Schists, 

slates,  qtzites,  marble,  crystalline  Is.,  mica  schist,  nmphibole  schist,  and 
andalusito-cordlerlte  schist,  meta-andesite  and  meta-dacite.  Thickness  5,000 
ft.  [Crystalline  Is.  of  Bean  Canyon  series  mapped  separately.]  Named  for  ex- 
cellent section  In  Bean  Canyon,  in  NW.  corner  of  Elizabeth  Lake  quad.  Though 
a wider  belt  of  schists  is  exposed  In  Bean  Canyon  than  in  the  much  larger 
roof  pendants  in  the  granitic  rocks  to  W.  (Tehacliap!  Mtus),  the  latter  contain 
some  1,500  ft.  of  is.  compared  with  200  ft.  of  it  in  Bean  Canyon.  No  fossils. 
Probably  in  purt  Triassic  and  possibly  in  part  early  Jurassic. 

Bear  Branch  limestone  member  (of  Olive  Hill  formation). 

Lower  Devonian  ( Helderbergian ) : Western  Tennessee. 

C.  O.  Dunbar,  1918  (Am.  Jour.  Scl.,  4th.  vol.  46.  p.  738).  Bear  Branch  memb. — 
Massive  Is.  and  oolitic  hematite  to  N. ; impure  cherty  Is.  to  S.  Is  more  impure 
than  overlying  Flat  Gap  memb.,  and  is  cross  bedded.  Thickness  0 to  45  ft. 
Is  middle  memb.  of  Olive  Hill  fm..  of  Helderberg  age.  Overlies  Ross  Is.  memb. 
Named  for  exposure  on  Bear  Branch,  about  2 mi.  SE.  of  Olive  Hill,  Hardin  Co., 
where  it  forms  low  bluff  showing  20  ft.  of  low-grade  ore  resembling  Clinton  ore. 
Probably  more  or  less^Pyburn  Is.  memb.  of  Olive  Hill  fm.  at  Pyburns  Bluff,  on 
Tenn.  River. 

C.  O.  Dunbar,  1919.  (See  1919  entry  under  Pyburn  Is.  memb.) 

Bear  (’reek  shale.  (In  Clinton  formation.) 

Silurian : Central  New  York. 

G.  H.  Chadwick,  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29,  pp.  327-368).  Bear  Creek  sh. — 
Fossiliferous  sh.  just  beneath  Furnaceville  ore  at  old  “Wolcott  ore  bed”  on  Bear 
Creek  (Black  Creek  of  topographic  map)  [Wayne  Co.].  If  distinct  from  the 
MartvUlefss. ],  the  Bear  Creek  sh.  will  lie  above  rather  than  below  It.  [Belong** 
in  lower  part  of  Clinton  fm.  ] 

E.  O.  Ulrich,  1923  (Md.  Geol.  Surv.  811.  vol.,  p.  191),  placed  Bear  Creek  sh.  above 
Reynales  Is.  and  below  Sterling  ore,  and  included  Furnaceville  sh.  in  Reynales  Is. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10.  pp.  317,  324,  326).  placed  Bear  Creek i 
sh.  below  Sterling  Station  ore  and  above  Reynales  Is.,  and  included  Furnaceville  ore 
in  the  Reynales.  She  described  Bear  Creek  sh.  in  Rochester  section  as  con- 
sisting of  18  ft.  of  purple  and  olive  shales  with  thin  plates  of  fossiliferous  Is. 
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J.  T.  Sanford,  1933  (Geol.  80c.  Am.  Ball.,  vol.  44,  No.  1,  p.  194).  The  former 
Bear  Creek  of  Genesee  Gorge  1m  designated  Brewer  Dock  mernb.  of  the  Reynales, 
11*  the  fm.  at  Bear  Creek  is  younger. 

Bearian  series. 

A term  applied  by  C.  R.  Keyes  to  the  deposits  underlying  his  Bentonian 
series  and  overlying  his  Dakotan  series. 

Bear  Mountain  granite. 

Pre-Cambrian  (?)  : Central  northern  Colorado  (Summit  County). 

H.  B.  Patton.  1909  (Colo.  Geol.  Surv.  1st  Kept.,  p.  128,  map).  Bear  Mtn  granite. — 
Gray  medium-grained  blotite  granite.  Closely  resembles  Santa  Fe  granite,  but 
is  a blotite  granite  and  not  a blotite-muscovlto  granite.  Occurs  In  more  or  less 
isolated  patches  and  dikes.  Forms  summit  of  Bear  Mtn,  Summit  Co.  Is  in 
contact  with  hornblende-gnelsa  series  (pre-Camb.). 

Bear  Mountain  formation. 

Silurian : Mackenzie. 

R M.  Kindle,  1921  (Canada  Geol.  Surv.  Sumrn.  Kept.  1920,  pt.  B,  p.  45). 

Bear  Mountain  erosion  surface. 

Tertiary:  Northeastern  Utah  and  southwestern  Wyoming  (Uinta 

Mountains). 

W.  H.  Bradley,  1930  (U.  8.  G.  S.  P.  P.  185).  Older  than  Browns  Park  fm.  and 
probably  late  Mlo.  or  early  Pllo.  Named  for  fact  one  of  its  more  conspicuous 
remnants  is  the  nearly  level  top  of  Bear  Mtn,  Utah. 

Bear  Passage  granite. 

Age(?):  Ontario  (Rainy  Lake  district). 

A.  C.  Lawson,  1913  (Canada  Geol.  8urv.  Mem.  40,  p.  99). 

Bearpaw  shale.  (Of  Montana  group.) 

Upper  Cretaceous:  Northern,  eastern,  and  southern  Montana  and  Elk 

Basin  region  of  central  northern  Wyoming;  also  southern  Alberta. 

J.  B.  Hatcher  and  T.  W.  Stanton,  1903  (Scl.,  n.  s.,  vol.  18,  pp.  211-212)  and  1905 
(U.  8.  G.  8.  Bull.  257).  Bearpaw  shales. — Dark  clay  sh.,  with  many  calc,  con- 
cretions. Of  marine  origin.  Thickness  600  to  700  ft.  Conformably  overlies 
Judith  River  bods.  Well  developed  around  N.,  E-,  and  8.  borders  of  Bearpaw 
Mtna.  Not  yet  determined  whether  Bearpaw  includes  equivalents  of  Fox  Hills  bs. 
or  is  wholly  of  Pierre  age. 

T.  W.  Stanton,  1919  (U.  8.  G.  8.  P.  P.  120,  p.  167),  correlated  Bearpaw  sh.  with 
upper  part  of  Pierre  sh.  and  lower  part  of  Fox  Hills  ss. 

In  central  Mont,  the  Bearpaw  is  overlain  by  Lenncp  ss.  (of  Fox  Hills 
age)  and  in  NW.  Mont,  it  is  overlain  by  Horsetliief  ss.  (also  of  Fox 
Hills  age). 

Bear  Pond  schist. 

Pre-Cumbrian:  Northern  New  York  (Adirondacks). 

H.  L.  Ailing,  1918  (N.  Y.  State  Mils.  Bull.  100).  Bear  Pond  schist.— A feldspar 
quartz-graphite  schist,  included  in  Grenville  series.  Is  older  than  Beech  Mtn 
amphibolite  and  younger  than  Catamount  schist.  Thickness  30 ± ft.  Type  loc. 
is  Bear  Pond,  Tlconderoga  Twp,  Essex  Co. 

Bear  River  formation. 

Upper  Cretaceous:  Southern  Wyoming. 

F.  V.  FTayden,  1809  (U.  S.  Geol.  Surv.  Oolo.  and  N.  Mex.,  3d  Ann.  Rcpt.  TTayden 
Surv.,  pp.  91,  92).  I have  named  the  group  of  coal  strata  that  Is  exposed  be- 
neath the  middle  tort,  beds  by  upheaval  at  Bear  River  City  [ Wyo.],  Evanston 
(Wyo. ).  and  Coalville  [Utah],  the  Bear  River  group.  In  cut  Just  W.  of  Bear 
River  City  the  beds  contain  the  greatest  profusion  of  molluscan  life  I have  ever 
seen  in  tert.  beds  of  West.  There  seems  to  be  mingling  of  fresh  and  brackish 
water  fossils.  Flora  and  fauna  are  distinct  from  those  of  any  other  fm. 
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Inclined  to  regard  the  beds  of  lower  tert.  age.  [Relations  to  Wasatch  and  other 
fms.  not  explained.] 

F.  V.  Hayden,  1870  (Am.  Phil.  Soc.  Proc.,  vol.  11,  pp.  420-425).  Bear  River  group 
is  composed  of  clay.  Is.,  ss.,  marl,  gypseous  earth,  bituminous  and  fossillferousi 
sh.  Is  exposed  in  R.  R.  cuts  about  1 mi.  W.  of  Bear  River.  [Gives  detailed 
section.] 

F.  B Meek.  1873  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  6th  Ann.  Kept.,  p.  462). 
Brackish-wafer  beds  of  Bear  River  have  always  been  regnrded  by  me  as  Lower 
Eo.,  but  I am  not  wholly  without  suspicion  they  may  prove  to  be  Cret. 

E.  D.  Cope,  1874  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  7th  Ann.  Rept.,  pp.  435—444,  and 
Bull.  No.  2,  pp.  8-15),  and  F.  V.  Hayden,  1874  (IT.  8.  Geol.  and  Geog.  Surv. 
Terr.  Bull.  1,  No.  2.  pp.  1-2),  assigned  Bear  River  group  to  Cret. 

C.  A.  White,  1883  (U.  S.  Geol.  and  Geog.  Surv.  Terr,  of  Wyo.  and  Idaho  for 
1878,  pt.  1,  pp.  52-53).  I formerly  included  Bear  River  series  in  Laramie 
group,  but  lower  part,  which  Is  of  brackish  water  origin,  contains  a molluscan 
fauna,  every  known  sp.  of  which  is  distinct  from  other  fms.  and  different  from 
any  found  in  any  other  parts  of  regional  divisions  of  Laramie  group.  It  is 
serious  question  whether  we  ought  not  to  regard  Bear  River  series  as  separate 
div.  of  Laramie  group,  if  not  a separate  group.  Continuity  of  Bear  River  series 
with  great  body  of  Laramie  group  elsewhere  is  not  known  to  exist. 

C.  A.  White,  1888  (Am.  Geol.,  vol.  2,  footnote  in  Cope's  paper  on  pp.  265-267 » . 
Fauna  of  Bear  River  Laramie  is  entirely  different  from  that  of  Laramie  proper, 
but  I do  not  know  which  Is  older. 

C.  A.  White.  1891  <U.  S.  G.  8.  Bull.  82.  p.  153).  The  so-called  Bear  River  Ixiramie 
I have  long  believed  to  be  considerably  older  than  Laramie  fm.  proper. 

C.  A.  White,  1892  (Am.  Jour.  Sci.,  3d.  vol.  43.  p.  97).  Bear  River  fm.  is  not  ^Lara- 
mie, but  underlies  equiv.  of  the  Fort  Benton. 

T.  W.  Stanton,  1893  (U.  S.  G.  S.  Bull.  106.  pp.  15-16,  45-46).  Bear  River  fm. 

Brackish-water  deposits,  650  to  2,500  ft.  thick.  Has  recently  been  shown  to  occupy 
much  lower  horizon  than  Laramie  fm..  or  probably  about  that  of  the  Dakota. 

T.  W.  Stanton,  1903  (Am.  Phil.  Soc.  Proc.,  vol.  42,  p.  192).  Bear  River  fm. — Cgls., 
ass.,  and  shales,  4,000  ft.  thick,  containing  a large  and  peculiar  fresh  water  fauna. 
Principal  known  area  extends  from  neighborhood  of  Evanston  northward  near 
W.  bdy  of  Wyo.  for  more  than  100  ml.  Is  known  to  lie  btw.  the  Fort  Benton 
[Benton]  and  the  marine  Jurassic.  Indications  are  that  the  Bear  River  and  the 
Dakota  are  of  nearly  same  age.  [See  also  T.  W.  Stanton,  1913  (Wash.  Acad. 
Scl.  Jour.,  vol.  3,  p.  63).] 

Later  field  work  showed  thickness  of  Bear  River  fm.  to  range  from  500  to 
5.000 ± ft.,  and  it  is  now  believed  to  include  considerably  more  than 
the  equiv.  of  Dakota  ss. 

Bear  River  beds. 

Upper  Paleozoic:  Northwestern  British  Columbia  (Portland  Canal  region). 

A.  Bowman.  1889  (Canada  Geol.  Rurv..  vol.  3,  pt.  1.  pp.  20C  to  22C).  Bear  River 
beds.  Upper  Paleozoic,  include  Bear  River  Is.  and  Cherty  series. 

H.  M.  Ami.  1900  (Roy.  Soc.  Canada  Proc.  and  Trans..  2d  series,  vol.  6,  sec.  4.  p. 
207),  assigned  Bear  River  fm.,  B.  C.,  to  Dev.;  W.  L.  Uglow,  1923  (Canada  Geol. 
Surv.  Sumin.  Rept.  1922,  pt.  A.  p.  84),  assigned  Bear  River  series  of  B.  C.  to 
Carbf. ; R.  G.  McConnell’s  repts  have  also  described  this  fm.  or  a younger  ( ?) 
Mesozoic  Bear  River  fm. 

Bear  River  series. 

Miocene:  Northern  California  (Humboldt  County). 

W.  Stalder.  1915  (Calif.  State  Min.  Bur.  Bull.  69.  pp.  447-449).  Bear  River  series. — 
Conglomeratic  sss.  and  cgL,  resting  on  nren.  bands  and  yellowish  sss.  of  medium 
texture,  poorly  cemented,  underlain  by  300  ft.  of  shales  of  nodular  character 
containing  a little  interbedded  Is.  and  some  glauconitic  sand.  Very  fossiliferous 
at  south  fork  of  Bear  River.  Thickness  750  ft.  Assigned  to  upper  Mio.  Under- 
lies Wild  Cat  series  and  overlies  Rainbow  series  (post-Franciscan). 

tBear  River  formation. 

Jurassic  or  Triassic:  Northwestern  British  Columbia. 

8.  J.  Schofield  and  G.  Hanson,  1921  (Canndn  Geol.  Surv.  Summ.  Rept.  1920,  pt.  A. 
p.  8).  Bear  River  fm.,  Jurassic,  B.  C.  IHanson  in  1929  (Canada  Geol.  Surv, 
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Mom.  ISO,  p.  7,  assigned  Bear  River  fm.  of  B.  C.  to  Jurassic  or  Triasslc.  Canada 
Geol.  Burr.  Sunim.  Rept.  1023,  pt.  A,  p.  34,  stated  tills  name;  should  be  abandoned, 
and  Hazel  ton  group  used  instead.] 

Bear  River  greenstones. 

Age  (?)  : British  Columbia. 

W.  V.  Smitheringale,  1928  (Econ.  Geol.,  vol.  23,  pp.  103,  104).  Bear  River  green- 
stones, B.  C. 

Bear  Run  member  (of  Pottsville  formation). 

Pennsylvanian : Southern  Ohio. 

II.  Morningstar,  1922  (Ohio  Geol.  Surv.  Bull.  25,  pp.  13,  25-28,  290-300).  Bear  Run 
memb.  of  Pottsville  fm. — Sh..  blue,  locally  fosslllferous,  2±  ft.  thick,  underlain  by 
Bear  Run  coal,  1%±  ft.  thick.  Lies  17  ft.  below  Vandusen  coal  and  27  ft. 
above  Quakertown  or  No.  2 coal.  ( Derivation  of  name  not  stated.  Bear  Run 
coat  had  been  in  use  many  years  in  Ohio,  but  this  appears  to  be  the  first 
time  that  the  coal  and  overlying  blue  sh.  were  combined  into  a memb.  called 
Bear  Run  memb.] 

Bears  Brook  formation. 

Cambrian : Nova  Scotia. 

M.  Y.  Williams,  1911  (Canada  Geol.  Surv.  Summ.  Rept.  1910,  p.  241). 

Beartooth  quartzite. 

Cretaceous  (Upper?):  Southwestern  New  Mexico  (Silver  City  region). 

S.  Paige,  1916  (U.  8.  G.  S.  Silver  City  folio,  No.  109).  Beartooth  qtzite. — Qtzite 
with  u little  interbedded  sh. ; at  bast'  In  many  places  lg  a thin  cgl.  containing 
black  and  white  quartz  pebbles  an  inch  or  more  in  dlam.  in  matrix  of  clearly 
washed,  fine,  glassy  quartz  grains.  Thickness  90  to  125  ft.  Lies  uncon.  on  rocks 
ranging  from  pre-Camb.  to  Penn.  (Fierro  Is.).  Overlain,  apparently  conformably, 
by  Colorado  sh.,  from  which  it  is  easily  distinguished,  the  separation  being  at  top 
of  uppermost  qtzite  bed.  No  fossils.  Age  in  doubt.  Tentatively  classified  as 
Upper  ( ?)  Cret.  Named  for  Beartooth  Creek,  near  Fort  Bayard. 

Beartooth  Butte  formation. 

Lower  Devonian:  Northwestern  Wyoming  (Park  County). 

E.  Dorf,  1034  (Jour.  Geol.,  vol.  42.  pp.  723-737).  Beartooth  Butte  fm. — Thin- 
bedded  red  und  buff  Impure  shales.  Is.  cgl.,  and  massive  gray  Is. ; coarse  basal  cgl. 
Thickness  0 to  150  ft.  Underlies  Jefferson  Is.  with  slight  uncon.  and  overlies 
Bighorn  dol.  with  marked  dlscon.  Is  a channel  deposit.  Occurs  only  on  Beartooth 
Butte,  In  SW.  corner  of  T.  58  N.f  R.  105  W„  Park  Co.,  Wyo.,  3 mi.  8.  of  Mont,  line, 
just  NW.  of  Beartooth  Lake ; and  in  Crandall  quad,  of  Absaroka  folio.  Lower 
Dev.  fauna  and  flora.  [Gave  a detailed  section  of  the  4 unnamed  members  of  which 
it  is  composed.] 

Bearwallow  conglomerate.  (In  Pottsville  group.) 

Pennsylvanian:  Southern  West  Virginia  and  southwestern  Virginia. 

M.  R.  Campbell,  1897  (U.  S.  G.  8.  Tazewell  folio.  No.  44).  Beancallovt  cgl. — Coarse 
cgl.  in  most  places,  but  in  some  places  the  pebbles  are  absent  and  the  rock  is 
coarse  ss.  Thickness  about  60  ft.  Underlies  Dotson  as.  and  overlies  Dismal  fm. 
Named  for  Bearwallow  Ridge,  W.  of  Dry  Fork,  McDowell  Co..  W.  Va. 

According  to  H.  Ilinds,  1918  (Va.  Geol.  Surv.  Bull.  18),  the  typical  Dotson 
ss.  is  same  as  typical  Bearwallow  cgl. 

Bearwallow  facies. 

Name  applied  by  P.  B.  Stockdale  (Ind.  Dept.  Cons.,  Div.  Geol.  Pub.  98,  pp. 
76,  288,  etc.,  1931 ) to  a lithologic  development  of  his  Edwardsvilie  fm.  in 
a part  of  southern  Ind. 

Beattie  formation.  (In  Council  Grove  group.) 

Permian:  Northeastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  C.  E.  Busby.  1933  (Nebr.  Geol.  Surv.  Paper  No.  1,  p.  13).  Beattie 
fm. — In  section  on  West  Branch  Creek,  NW.  ^4  of  sec.  10,  T.  1 N.,  R.  10  E.,  3Vj 
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mi.  S.  and  7 mi.  W.  of  Pawnee  City,  Pawnee  Co.,  Nebr.,  it  consists  of  (descending)  : 
Morrill  Is..  1 ft. ; Florena  sh..  3 ft. ; and  Cottonwood  Is.,  11%  ft.  The  Kans.  Ueol. 
Surv.  is  to  group  the  Morrill,  Florena,  and  Cottonwood  as  Beattie  frn.;  type  loc.f 
Beattie,  Marshall  Co..  Kans.  The  Nebr.  Surv.  concurs. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  7),  followed  above  classifica- 
tion, as  did  R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22). 

Beatty  sand. 

A subsurface  sand,  25  ft.  thick,  in  Bradys  Bend  well,  about  85  mi.  S\V.  of 
Bradford,  Pa.,  which  is  considered  approx,  same  as  Tiona  sand. 

Beatty ville  shale.  (In  Pottsville  group.) 

Pennsylvanian : Southeastern  Kentucky. 

A.  M.  Miller,  1917  (Table  of  geological  formations  of  Ky.,  p.  2),  and  1919  (Dept. 
Geol.  and  Forestry  Ky.,  ser.  5,  Bull.  2,  pp.  10,  147 — tables  only).  Beattyville 
subs t age.  (also  Beattyville  shale*). — Mainly  shales;  ss.  ; coal  from  2 seams  3 to  4 
ft.  thick — Beaver  Creek  (Beattyville  and  Hudson).  Bituminous  ss.  of  Carter  Co., 
and  some  of  that  of  W.  Ky.  Ia  lower  part  of  Lee  fin.,  beneath  Rockcastle  sh. 
[Apparently  named  for  Beattyville,  Lee  Co.  In  1919  rept  Miller  gave  thickness  as 
40  to  150  ft.  1 

Beauceville  series. 

Ordovician : Quebec. 

B.  R.  MacKay,  1921  (Canada  Geol.  Surv.  Mem.  127,  pp.  12,  24). 

Beauharnois  formation. 

Ordovician:  Ontario  and  Quebec. 

E.  J.  Chapman,  1863  (Can.  Inst.,  n.  s.,  vol.  8,  pp.  180-190).  [Assigned  to  Camb., 
but  all  later  repts  assign  these  rocks  to  Ord.  ] 

Beaumont  clay. 

Pleistocene : Eastern  Texas. 

W.  Kennedy,  1903  (U.  S.  G.  8.  Bull.  212,  pis.  1,  2,  pp.  20.  27).  Beaumont  days. — 
Brown,  blue,  yellow,  gray,  and  black  clays,  in  places  carrying  nodules  of  Is.  irreg- 
ularly distributed  through  the  clays;  interstratifled  with  gray,  grayish  white, 
brown  and  blue  sands.  Thickness  26  to  400  ft.  Overlies  Columbia  sands  [Lissie 
frn.  1 and  underlies  Recent  coastal  marsh  deposits  in  eastern  dlv.  of  Tex.-La. 
Gulf  Coastal  Plain. 

A.  Deussen,  1924  (U.  8.  G.  S.  P.  P.  120).  gave  thickness  of  300  to  900  ft. 

F.  B.  Plummer,  1933  (Unlv.  Tex.  Bull.  3232,  p.  789).  Beaumont  clay  is  uncon.  on 
Lissie  fui. 

Named  for  Beaumont,  Jefferson  Co. 

Beauport  sands  and  gravels. 

Quaternary : Canada. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  voL  6,  sec.  4,  p.  224). 

Beauvais  sandstone. 

Middle  Devonian:  Eastern  Missouri  (Ste.  Genevieve  County). 

C.  L.  Dnke,  1918  (Mo.  Bur.  Geol.  and  Mines  vol.  15.  2d  ser..  pp.  88,  174-176). 
Beauvais  ss. — Name  taken  from  unpublished  ms.  of  8.  Weller.  Consists  of  very 
pure  quarts  sand  of  medium  grain,  well  rounded.  Chiefly  very  white  and  moder- 
ately friable,  but  at  places  becomes  stained  and  indurated.  Underlies  St.  Lorenz 
[St.  Laurent]  Is.  and  overlies  Grand  Tower  la.  Lithologically  closely  resembles 
St.  Peter  ss.  Max.  exposed  thickness  50  ft. 

8.  Weller  and  S.  St.  Clair,  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  22,  2d  ser.,  pp. 
148-1501.  Beauvais  frn. — [Same  definition  as  above.]  In  some  places  the  ss. 
becomes  harder,  finer  grained,  and  Homewhat  qtxltlc.  Type  exposures  along  Little 
Saline  Creek,  in  Beauvais  Twp,  Ste.  Genevieve  Co.  Occurs  only  within  Little 
Saline  faulted  zone  in  Ste.  Genevieve  Co.  The  sand  of  fm.  was  clearly  derived 
from  St.  Peter  ss.  No  evidence  of  uncoil,  with  overlying  St.  Laurent  Is.  but  there 
may  be  uncon.  btw.  Beauvais  and  underlying  Grand  Tower  Is.  Fossils  rare. 
Probably  of  early  Hamilton  age,  but  possibly  of  latest  Onondaga  age. 
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Beaver  division. 

Upper  Cambrian  or  Lower  Ordovician : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Durable,  1890  (Tex.  Geol.  Surv  1st  Ann.  Kept.,  pi.  3,  pp. 
259-3061.  Beaver  div. — Lower  200  ft.  chiefly  sandy  bull  dolomites  with  some 
dark  dol.  in  upper  third,  called  Cavern  subdivision,  from  caves  ami  grottoes  In  It; 
lower  60  to  80  ft.  nonfosslllferous,  blue  mag.  dolomites.  In  beds  5 to  20  ft.  thick, 
called  Bluff  subdivision.  from  exposures  In  bluffs.  Basal  div.  of  Leon  series. 
Underlies  Wyo  div.  and  overlies  Potsdam. 

Named  for  Beaver  Creek,  Burnet  Co. 

t Beaver  limestone. 

Lower  Cambrian:  Eastern  Tennessee. 

A.  Keith,  1895  (U.  8.  Cl.  8.  Knoxville  folio  No.  18,  p.  3).  Beaver  Is. — Massive  blue 
Is.  about  300  ft.  thick.  Overlies  Aplson  sh.  and  underlies  Rome  fm. 

Foregoing  Is  original  definition  of  fm.  In  type  region.  The  name,  however, 
was  incidentally  referred  to  by  C.  W.  Hayes  in  1MM  (Geol.  Hoc.  Am. 
Bull.,  voi.  r>,  p.  407),  In  description  of  gray  siliceous  is.  underlying  Rome 
fm.  in  vicinity  of  Rome,  Ga,  which  was  “provisionally  correlated  with 
the  Beaver  Is.,  which  occupies  a similar  position  in  the  stratigraphy  of 
east  Tennessee,  and  has  been  there  determined  us  lower  Cambrian."  The 
name  was  also  used  in  Ala.  Later  work,  however,  proved  that  the  Is. 
of  Benver  Ridge.  N.  of  Knoxville,  Tenn..  for  which  the  Is.  beneath  Rome 
fm.  and  above  Aplson  sh.  was  named,  is  Rutledge  Is.  faulted  over,  and 
that  so-called  “Beaver  Is.”  of  Ga.  and  Ala.  is  Shady  dol.,  which  is  older 
than  the  Apison.  Braver  has  therefore  been  discarded  and  a new  name 
has  not  yet  been  adopted  for  the  Is.  btw.  Rome  fm.  and  Apison  sb.  of 
Tenn.  (See  L.  LaForge,  Ga.  Geol.  Surv.  Bull.  35,  1911),  pp.  43-45.)  C.  E. 
Resser  (|iersonal  communication,  May  1930)  considers  the  Aplson  sh. 
as  a part  of  Rome  fm.,  and  the  so-called  Beaver  Is.  of  Knoxville  folio  as 
a Is.  lentil  in  Rome  fm. 

Beaver  gypsum. 

Permian;  Panhandle  of  Oklahoma. 

F.  W.  Cragin,  1897  (Am.  Geol.,  vol.  19,  pp.  359,  363).  Beaver  gyp.'.  of  Beaver  Co., 
is  well  up  In  Kiger  div.  Seems  to  belong  to  lower  horizon  than  One  Horse  gyp. 
or  Old  Crow  gyp.  Named  for  occurrence  near  Beaver  City  and  in  Beaver  Co. 
and  river  basin  of  Beaver,  Okla. 

(Beaver  sandstone.  (In  Pottsville  group.) 

Pennsylvanian:  Eastern  Kentucky  (Magoffin  County). 

I.  B.  Browning  and  P.  0.  Russell.  1919  (Ky.  Geol.  Surv.,  4th  scr,,  vol.  5.  pt.  2,  btw. 
pp.  11  and  18).  “Bearer*’  ss. — Massive,  white,  coarse-grained,  cliff-forming  as., 
containing  small  white  quartz  pebbles.  Thickness  100  ft.  The  lowest  rock  exposed 
in  Magoffin  Co.  Probably Nuttall  ss.  of  W.  Va.  Is  “Beaver"  sand  of  oil  drillers. 
Overlies  Mine  Fork  coal  and  lies  60  to  90  ft.  below  Wheelersburg  coal. 

Beaver  “sand." 

A subsurface  U.  in  base  of  New  Providence  fm.  (Miss.)  of  southern  Ky.  and 
in  Highland  Rim  section  of  Tenn.  Has  also  been  called  Bearer  Creek 
"sand."  Bearer  has  also  been  applied  to  a sural  of  Penn,  age  in  eastern 
Ky.  (See  under  tBeaver  *#.) 

Beaver  granite. 

Trade  name  of  granite  quarried  at  Beaver,  Utah. 
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t Beaver  group. 

Pennsylvanian : Pennsylvania. 

Same  as  Beaver  River  fm. 

IBeaver  Bay  diabase. 

Pre-Cambrian  (Keweenawan)  : Northeastern  Minnesota. 

R.  D.  Irving,  1883  (U.  S.  Q.  S.  3(1  Ann.  Rcpt.,  pi.  14,  pp.  143-140).  Beaver 
Bay  group. — Characterised  by  predominance  of  black,  coarse-grained,  olivine-bearing 
gabbro  in  very  heavy  layers  without  amygdalolds,  and  by  great  abundance  and 
prominence  of  included  red  felsitic  porphyries  and  grunite-like  rocks,  also  consider- 
able thickness  of  tlne-graincd  ashhed  diabases,  with  and  without  nmygdaloida,  and 
some  ordinary  fine-grained  diabases  with  amygdalolds.  Thickness  4,000  to  6,000  ft. 
Underlies  Temperance  River  group  and  overlies  Agate  Bay  group,  all  included  in 
Keweenaw  series.  Exposed  on  Beaver  Bay,  Minn. 

A.  H.  Elftrnnn.  1808  (Am.  Geol.,  vol.  21,  pp.  00-109.  175-188,  and  map).  Braver 
Bay  diabase . — Chiefly  massive  flows  of  coarse  diabase.  Includes  part  of  Duluth. 
Lester  River.  Agate  Bay.  and  Beaver  Bay  groups  of  Irving.  Forms  greater  part 
of  Irving's  Beaver  Bay  group.  Named  because  all  essential  characters  appear  in 
region  of  which  Beaver  Bay  forms  central  point. 

The  U.  S.  Geol.  Survey  uses  diabase  of  Beaver  Bay  in  n geographic  sense. 

t Beaver  Bay  group. 

See  under  t Beaver  Bay  diabase. 

Beaver  Bend  limestone.  (In  Chester  group.) 

Mississippian : Southwestern  Indiana  and  central  northern  Kentucky. 

C.  A.  Malott.  1910  (Ind.  Unlv.  Studies,  vol.  6,  No.  40,  pp.  7-20).  Bearer  Bend  Is. — 
Bedded  Is.,  often  having  massive  beds,  and  highly  oolitic;  conspicuously  jointed. 
Thickness  0 to  14  ft.  Is  upper  ledge  of  Mitchell  Is.  Underlies  Brandy  Run  ss. 
and  overlies  Sample  bb.  Named  for  conspicuous  bend  in  Beaver  Creek  just  E. 
of  Huron,  Lawrence  Co.,  Ind. 

Later  repts  give  thicknesses  up  to  118  ft 

Beaverburk  limestone.  (In  Wichita  group.) 

Permian;  Central  northern  Texas  (Wichita,  Baylor,  and  Archer  Counties). 

J.  A.  Udden  and  D.  M.  rhilllps,  1012  (Unlv.  Tex.  Bull.  246.  pp.  81-86,  42-43). 
Beaverburk  Is. — Lb.,  capping  upland  bluffs  on  N.  side  of  Wichita  River  in  SW. 
corner  of  Wichita  Co.  Mostly  tough  dark-gray  rock,  0 to  3 ft.  thick.  Traced 
from  basin  of  Beaver  Creek  NE.  to  Burk.  Mcmb.  of  Wichita  fm.,  125  ft.  above 
base.  Separated  from  overlying  Bluff  bone  bed  by  65  ft.  of  sh.  Lies  102  ft.  below 
top  of  Wichita  fm.,  and  the  Wichita  rests  on  the  Cisco.  Fossils  listed.  Named 
for  development  In  basin  of  Beaver  Creek  and  exposures  at  and  around  Burk, 
Wichita  Co. 

W.  E.  Hubbard  and  W.  C.  Thompson,  1926  (A.  A.  P.  G.  Bull.,  vol.  10,  No.  5). 
Beaverburk  Is.,  or,  more  properly,  dot.,  is  important  key  horizon  and  can  be  traced 
SW.  to  S.  line  of  Baylor  Co. 

A.  S.  Romer,  1928  (Unlv.  Tex.  Bull.  2801,  pp.  60-76).  Beaverburk  (f)  Is.  is  top  bed 
of  Belle  Plains  fm.  In  Baylor  and  Archer  Counties. 

M.  G.  Cheney.  1020  (Unlv.  Tex.  Bull.  2913).  placed  Beaverburk  is.  in  interval  btw. 
Bead  Mtn  Is.  above  and  Elm  Creek  Is.  below. 

M.  M.  Garrett,  A.  M.  Lloyd,  and  G.  E.  Laskey,  1030  (Tex.  Bur.  Econ.  Geol.  map  of 
Baylor  Co.),  assigned  Beaverburk  Is.  to  top  of  Belle  Plains  fm.,  as  did  J.  Ilornbcrger, 
Jr.,  1032  (Tex.  Bur.  Econ.  Geol.  map  of  Throckmorton  Co.). 

F.  B.  Plummer,  1032  (Tex.  Bur.  Econ.  Geol.  geol.  map  of  Callahan  Co.),  assigned 
.Bcflrcr&Mrk  Is.  to  top  of  Belle  Plains  fm.  and  20 ± ft.  above  Bead  Mtn  Is. 

E.  H.  Sellards.  1033  (Unlv.  Tex.  Bull.  3232.  pp.  160,  173),  included  in  top  of  Belle 
Plains  fin.  the  Bluff  bone  bod  of  Udden  and  Beaverburk  Is.  of  Udden.  both  of  which 
he  assigned  to  higher  horizon  than  Bead  Mtn  Is.  The  Bead  Mtn  Is.  is  top  memb. 
of  Belle  Plains  fm.  according  to  original  definition  and  usage,  and  Clyde  fm. 
overlies  Belle  Plains. 
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Bearer  Creek  coal  group. 

A term  applied  to  a group  of  Eocene  strata,  of  Fort  Union  (?)  age,  in  SW. 
X.  Dak.,  which  Includes  coals  N,  O,  and  P.  (See  A.  G.  Leonard,  1008. 
N.  Dak.  Geol.  Surv.  5th  Bien.  Kept.) 

Beaver  Creek  “sand.” 

Mississippian : South-central  Kentucky  (Wayne,  Pulaski,  and  Russell 
Counties). 

D.  C.  MacLachlan,  1028  (Papers  Mich.  Acad.  8ci.,  Arts,  and  Lett,  vol.  8,  pp.  298, 
302).  The  massive,  uneven-bedded,  very  hard,  siliceous,  pinkish  gray  1h.  contain- 
ing Irregular  masses  of  chert,  and  5 to  10  ft.  thick,  occurring  40  to  45  ft.  above 
base  of  New  Providence  sli.  is  so-called  Beaver  Creek  “sand.” 

Beaver  Creek  chalky  member  (of  Niobrara  formation). 

Upper  Cretaceous:  Northeastern  Wyoming  and  southeastern  Montana. 

W.  W.  Rubey,  1930  (U.  S.  G.  S.  P.  P.  165A).  Bearer  Creek  chalky  tnemb. — 
Chalk  marl  and  calc,  siltstone,  gray  where  fresh ; weathers  to  light  yellow. 
Marine  fossils.  Thickness  125  to  200  ft.  Upper  memb.  of  Niobrara  fm.  Overlies 
Sage  Breaks  sh.  memb.  of  Niobrara.  Named  for  exposures  along  Beaver  Creek,  in 
T.  46  N„  R.  64  W.,  Weston  Co.,  Wyo. 

Beaverdell  quartz  monzonite. 

Eocene  ( ?)  : British  Columbia. 

L.  Reineeko,  1915  (Canada  Geol.  Surv.  Mem.  79,  pp.  48,  51). 

Beaver  Falls  moraine. 

Pleistocene:  Northwestern  New  York  (Lowville  quadrangle). 

A.  F.  Buddington,  1934  (N.  Y.  State  Mus.  Bull.  296,  p.  42).  “Not  well  defined. 
Extends  S.  from  Beaver  Falls  2 ml.,  and  N.  extension  is  indicated  btw.  2 and  3 mi. 
N.  NW.  of  Beaver  Falls.” 

Beaverfoot  formation. 

T'pper  Ordovician  (Richmond)  : British  Columbia  and  Alberta. 

L.  D.  Burling,  1922  (Geol.  Mag.,  vol.  59,  pp.  453,  454). 

C.  D.  Walcott,  1923  (Smithsonian  Misc.  Coll.,  vol.  67,  No.  8,  p.  463),  gnve  a rather 
complete  definition  of  the  fm.,  and  It  has  also  been  described  In  several  repts  by 
other  geologists.  Its  Upper  Ord.  (Richmond)  age  seems  to  be  generally  accepted. 

Beaver  Mountain  group. 

Tertiary  or  Mesozoic:  Southern  British  Columbia  and  northeastern  Wash- 
ington. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  maps  7,  8,  117°  to  118*). 
[Maps  show  following  blocks:  Beaver  Mtn  sediments  (gray  and  brown  shales  and 
sss.)  and  Beaver  Mtn  volcanies  (flows  and  pyroclastic  deposits  of  auglte  andesite 
and  basalt),  both  assigned  to  Tert. ) 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910,  vol.  2,  pp.  317,  352). 
Beaver  Mtn  yroup. — It  is  proposed  that  Beaver  Mtn  volcanic  ffroup  be  extended  to 
all  lavas  and  pyroclastics  of  the  complex  which  are  contemp.  with  those  shown 
typically  on  and  in  vicinity  of  Beaver  Mtn  [B.  C.T].  In  this  area  2 patches  of 
waterlaid  elastics  contemp.  with  the  volcanies  are  mapped.  A small  outcrop  of 
them  also  occurs  on  railway  near  the  water  tank  at  Beaver  [B.  C. ?].  These  sedi- 
ments may  be  called  Beaver  Mtn  sediments.  They  consist  of  black  to  dark-gray  and 
brown  thin-bedded  shales  and  gray  and  greenish  thin-bedded  to  massive  sss.  A 
massive  cgl.  crops  out  just  W.  of  Champion  Station.  Plants,  but  no  diagnostic 
fossils.  More  than  1.000  ft.  of  the  sediments  are  exposed  in  aectlon  running  from 
Champion  Station  eastward  Into  Beaver  Mtn.  There  Is  some  ground  for  referring 
the  Beaver  Mtn  sediments  and  .volcanic*  to  Mesozoic  Lbut  they  are  tentatively  classi- 
fied as  Tert.J. 
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Beaver  River  formation.  (In  Pottsville  group.) 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia  (?). 

J.  P.  Lesley  and  I.  C.  White,  1876  (2d  Pa.  Geol.  Surv.  map  of  Beaver  Co.),  used 
Beaver  River  group  for  rocks  beneath  “Clarion  group,”  which  probably  correspond 
in  whole  or  in  part  to  Pottsville  fm. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Kept.  Q.  pp.  65-71).  Beaver  River  group. 

Underlies  fire  clay  beneath  Brookvllle  coal.  Typical  section  is  along  Big  Beaver 
River  and  Connoquenesslng  Creek  in  Beaver  Co.,  Pa.,  the  only  place  it  is  exposed 
in  Beaver  Co.,  and  where  it  consists  of  (descending)  : Upper  Homewood  (Home- 
wood]  88.,  155  ft.;  shales,  20  to  80  ft.;  Connoquenesslng  (Lower  Homewood)  ss., 
115  ft.;  and  Sharon  sbules,  7 -f  ft. 

J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Kept.  Q,  pp.  65-66).  For  local  use  in  western 
Pa.  there  is  no  objection  to  term  Beaver  River  group,  provided  it  be  clearly  under- 
stood thut  the  term  has  the  same  systematic  value  as  those  of  the  Freeport,  Kit- 
tanning, and  Clarion  groups,  and  that  the  group  is  the  lowest  part  of  the  well- 
established  Allegheny  River  series,  being  synonymous  with  the  so-called  Sharon 
coal  series. 

J.  I*.  Lesley,  1879  (2d.  Pa.  Geol.  8urv.  Kept.  V).  Beaver  River  cgl.  series  includes 
Homewood  ss.  at  top  and  Sharon  Lower  ss.  at  base. 

II.  M.  Chance,  1879  (2d  Pa.  Geol.  Surv.  Rept.  V.  pp.  6-34  and  map).  Beaver  River 
or  Congl.  series  (A’o.  XU,  Pott^viUe  cgl.). — Includes  Homewood  ss.  (at  top),  Mercer 
group,  Connoquenesstng  sss.,  Sharon  group,  and  Sharon  cgl. 

H.  M.  Chance.  1881  (The  Virginias,  vol.  2,  p.  153).  The  term  “Beaver  River  series” 

was  proposed  as  a substitute  for  the  conglomerate  measures  by  Prof.  White  and 
myself  in  1876.  1 think  the  name  Neto  River  scries  may  now  appropriately  re- 

place it. 

I.  C.  White,  1908  (W.  Va.  Geol.  Surv.,  vol.  2A,  pp.  14-16).  Beaver  group  ( Upper 
Pottsville)  of  W.  Va..  includes  (descending)  Homewood  ss.  stage,  Mercer  stage, 
and  Coimoquenessing  ss.  stage.  The  underlying  Sharon  ss.  (basal  bed  of  Potts- 
ville series  in  western  Pa.  and  Ohio)  is  included  in  New  River  group  and  correlated 
with  Nuttall  ss. 

J.  J.  Stevenson,  1908  (Am.  Phil.  Soe.  Proc.,  vol.  51),  excluded  Sharon  cgl.  from 
Beaver  River  fm. 

The  W.  Va.  Geol.  Surv.  now  applies  Kanawha  fm.  to  upper  Pottsville  de- 
posits down  to  top  of  Nuttall  ss.  lentil,  and  does  not  use  Beaver  or  Reaver 
River.  The  Pa.  Geol.  Surv.  also  seems  to  have  abandoned  these  names. 
The  1923  classification  of  State  Geologist  Geo.  II.  Ashley  uses  Kanawha 
for  the  upi»er  Pottsville  rocks. 

Beavertail  limestone. 

Devonian : Mackenzie. 

E.  M.  Kindle,  1921  (Canada  Geol.  Surv.  Summ.  Rept.  1920,  pt.  B,  p.  46). 

Renvertown  marl.  (In  Brassfleld  limestone.) 

Silurian:  Southwestern  Ohio. 

A.  F.  Foerste,  1885  (Denison  Univ.  Sci.  Lab.  Bull.  1,  p.  651.  Beavertown  marl. — 
Fine  clayey  or  marly  bed,  9 inches  thick ; in  some  places  becomes  quite  bard 
and  in  others  is  replaced  by  soft  blue  clay.  For  present  Included  in  [so-called  1 
Clinton  group  [Brassfleld  ls.1,  at  top. 

A.  F.  Foerste.  1909  (Cincinnati  Soc.  Nat.  Hist.  Jour.,  vol.  21,  pp.  1-8).  Daytou  Is. 
Includes  at  base  fine-grained  Is.  9 inches  thick  for  which  name  Beavertown  marl 
has  been  used. 

A.  F.  Foerste.  1923  (Denison  Univ.  Scl.  Lab.  Jour.,  vol.  20,  p.  40).  In  SW.  Ohio 
the  Beavertown  marl  is  regarded  as  upper  part  of  Brassfleld  Is.  The  name  was 
not  intended  to  designate  the  richly  fosslliferous  clay  forming  upper  part  of  the 
Brassfleld,  but  was  used  to  designate  a soft,  very  fine-grained  deposit,  an  arglil.  Is., 
and  not  a marl  in  any  sense  of  the  term.  The  large  crlnold  beads  it  contains 
are  of  same  type  as  those  in  upper  part  of  Brassfleld  Is. 

A.  F.  Foerste,  1935  (Denison  Univ.  Sci.  Lab.  Jour.,  vol.  30,  p.  149).  Beavertown 
marl  was  applied  by  Foerste  in  1885  to  indurated  fine  grained  arglil.  rock  rest- 
ing on  top  of  typical  Brassfleld  fm.  at  various  localities  in  vicinity  of  Dayton, 
the  more  fosslliferous  phases  being  located  near  Beavertown,  SE.  of  city  and 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


141 


8E.  of  Soldiers  Home,  W.  of  city.  [Lists  fossils.]  The  occurrence  of  Aapidopora 
perm u la  in  this  marl  and  iu  underlying  typical  Brassfield  suggests  tb«*  Beavertown 
is  essentially  of  same  age  as  the  Brussdekl.  differing  chiefly  in  its  depauperate 
fauna. 

Beccagnimic  formation. 

Ordovician : New  Brunswick. 

H.  M.  Anil,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  voL  6,  sec.  4,  p.  109). 
Exposed  along  Beccagulmic  River. 

Bechler  conglomerate.  (In  Gannett  group.) 

Cretaceous  (?):  Southeastern  Idaho. 

O.  R.  Mansfield  and  P.  V.  Roundy.  1910  (U.  8.  G.  S.  P.  P.  98.  pp.  70.  82).  Bevhlrr 
cgl. — Gray,  reddish,  and  "salt  and  pepper'*  «as.  with  Interbedded  cgl*.  Pebbles 
of  cgl.  are  small,  few  having  diam.  of  more  than  1 inch.  Thickness  1.775  ft. 
Underlies  Draney  Is.  and  overlies  Peterson  Is. ; all  In  Gannett  group.  Named 
for  Bechler  Creek,  which  enters  Stump  Creek  from  N.  about  *4  ml.  N.  of  mouth  of 
Boulder  Creek,  T.  8 S.,  R.  45  E.t  Boise  meridian.  Bannock  Co.  May  be  Jurassic. 

Becket  granite  gneiss. 

Pre-Cambrian:  Western  Massachusetts,  western  Connecticut,  and  south- 
western Vermont. 

B.  K.  Emerson.  1892  (U.  8.  G.  8.  Hawley  sheet,  1.  e..  proof  sheets  of  geol,  maps 
and  text  intended  for  a geol.  folio,  but  never  completed  and  published  in  that 
form,  although  cited  in  U.  8.  G.  8.  Bull.  191,  1902).  Becket  gneiss,  a light-gray 
biotite  gneiss,  underlies  Cheshire  qtxite. 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Holyoke  folio.  No.  50;  also  U.  8.  G.  8.  Mon.  29, 
pp.  18,  81-38,  pi.  34).  Becket  gneiss  (also  Unde ct  white  ogl.  gneiss). — Light  gray 
biotite  gneiss,  at  times  a cgl.  Thickness  2.000  (?)  ft.  Uncon.  underlies  Hoosac 
schist  and  uncon.  overlies  Washington  gneiss.  (Shown  on  p.  18  as  underlying 
Cheshire  qtxite.] 

B.  K.  Emerson.  1917  <U.  8.  G.  8.  Bull.  597,  pp.  150-155),  called  the  fm.  Becket 
granite  gneias.  “Named  for  fact  it  is  quarried  at  Becket.  Mass." 

W.  M.  Agar,  1929  (Am.  Jour.  8cL,  5th,  vol.  17.  pp.  197+ ).  Becket  quarts  mon 
sonite  gneias  (intrusive) . — B.  K.  Emerson  chose  the  even-grained  slightly 
gnelssic  r<>ck  of  the  quarry  of  Ball  Mtn,  N.  of  Norfolk,  Conn.,  ns  one  of  type 
localities  of  Becket  gneiss.  Present  study  confirms  existence  of  this  rock  as  a 
separate  type  and  Emerson’s  name  is  retained  for  it  where  present  in  Conn.  But 
Becket  as  mapped  in  prel.  geol.  map  of  Conn,  included  much  more.  The  Becket 
of  Emerson  intrudes  8haron  Mtn  quarts  diorite.  Barrack  Mtn  granite  gneiss, 
and  Grenville.  (In  1934  (Am.  Jour.  8ci.,  5th,  vol.  27,  p.  358)  Agar  adopted 
Becket  granite  gneiss  as  appropriate  name  of  the  fm.) 

Becket  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  Massachusetts  (Berkshire 

County).  See  F.  B.  Taylor,  1003  (Jour.  Geol.,  vol.  11). 

Beckett  sand. 

A subsurface  sand,  10  to  20±  ft.  thick,  in  Milton  field,  Cabell  Co.,  W.  Vn., 
that  is  believed  to  lie  in  top  of  Pocono  fm.  and  to  correspond  to 
Keener  sand.  Named  for  K.  W.  Beckett  well. 

Beckwith  formation. 

Upper  Jurassic  and  Cretaceous  (?)  : Southwestern  Wyoming. 

A.  C.  Veatch,  1907  (U.  8.  G.  8.  P.  P.  58).  Beckwith  fm. — Red.  yellow,  and  reddish 
yellow  shales  and  ssh.,  at  many  places  containing  thick  reddish  cgl.  beds. 
Thickness  3.800  to  5,500  ft.  Underlies  Bear  River  fm.,  and  overlies  Twin  Creek 
Is.  Extensively  developed  on  leased  State  lands  now  forming  part  of  Beckwith 
ranch,  situated  Just  E.  of  Beckwith  Station,  on  Oregon  Short  Line. 

This  name  has  been  used  in  Idaho,  in  some  old  repts,  but  its  use  there 
is  now  discontinued,  the  rocks  having  been  divided  into  several  fms. 


Digitized  by  Google 


142  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Becraft  limestone. 

Lower  Devonian:  Eastern  New  York  and  Pennsylvania,  western  Maryland 
and  Virginia,  and  northern  West  Virginia. 

].  Hall,  1893  (N.  Y.  State  Geol.  12th  Ann.  Rept..  pp.  9-13).  Upper  Pentatnerus  Is.  or 
Bculella  ( Becraft ) Is.  underlies  Oriskauy  ss.  and  overlies  shaly  Is.  in  Schoharie  and 
Albany  Counties,  Top  fm.  of  Lower  Helderberg. 

N.  II.  Darton,  1804  ( N.  Y.  State  Mus.  47th  Ann.  Rept.,  pp.  393-605).  Becraft  Is. — 
Pure,  semlcrystalline,  massive,  very  fossillferous  Is.,  0 to  60  or  more  ft.  thick. 
Formerly  called  Beutetta  or  upper  Pentamerus  beds.  Underlies  Upper  Shaly  (Port 
Ewen]  Is.  and  overlies  Lower  Shaly  (New  Scotland)  beds.  The  geographic  name, 
suggested  by  Dr.  Hall,  is  from  Becraft’s  Mtu,  Columbia  Co. 

Was  for  ninny  years  considered  top  fm.  of  Helderberg  group,  but  in  eastern 
N.  Y.  two  younger  fins.  (Port  Ewen  is.  (restricted)  and  Alsen  is.)  are  now 
included  in  the  Helderberg.  (See  W.  Goldring,  1981,  N.  Y.  State  Mus.  Hdb. 
10,  pp.  370,  376-379.) 

Beesie  formation. 

Silurian:  Quebec  (Anticosti  Island). 

C.  Schucbert,  1924  (Textbook  geol.,  2d  ed.,  vol.  2). 

Beesie  Kiver  formation. 

Silurian:  Quebec  (Anticosti  Island). 

C.  Sehuchert  and  W.  H.  Twenbofel,  1910  (Geol.  8oc.  Am.  Bull.,  vol.  21,  pp.  695.  705). 

Bedford  shale. 

Devonian  or  Mississippian : Eastern  Ohio,  southwestern  Pennsylvania,  and 
northeastern  Kentucky. 

J.  S.  Newberry,  1870  (Ohio  Geol.  Surv.  Rept.  Prog.  1869.  p.  21).  Bedford  sh. — Red 
and  blue  clay  sh.,  60  ft.  thick,  overlying  Cleveland  sh.  and  underlying  Berea  grit  in 
northern  Ohio.  Included  In  Waverly  group. 

Named  for  Bedford,  Cuyahoga  Co.,  Ohio. 

For  many  years  this  fm.  was  classified  as  Carbf.  In  1912  (N.  Y.  Acad.  Set. 
Annals,  vol.  22,  p.  296)  G.  H.  Girty  placed  it  in  Dev.  The  same  year  C.  S. 
Prosser  (also  E.  M.  Kindle)  assigned  it  to  Dcv„  and  repeated  this  classifica- 
tion in  1913,  as  did  VerWiebe  in  1917 ; but  most  geologists  continue  to 
classify  it  as  Carbf.  In  1914  the  U.  S.  Geol.  Survey  adopted  Dev.  or  Carbf. 
as  nge  designation  of  Bedford  sh.,  and  still  classifies  it  thus. 

fBedford  limestone. 

Mississippian : Indiana. 

C.  E.  Slebenthal  and  T.  C.  Hopkins.  1897  (Ind.  Dept.  Geol.  and  Nat.  Res.  21at  Ann. 
Rept.,  p.  291).  Bedford  oolitic  Is.  — Has  been  called  Warsaw  Is.,  Indiana  oolite  Btone, 
Spergen  Hill  Is.,  White  River  stone,  and  St.  Louis  Is.  Underlies  Mitchell  Is.  and 
overlies  Hurrodsburg  Is,  In  Lawrence,  Monroe,  and  Owen  Counties. 

Same  ns  Spergen  Is.  The  quarried  rock  is  still  known  commercially  us 
Bedford  Is. 

Named  for  Bedford.  Lawrence  Co.,  where  it  is  extensively  quarried. 

Bedford  formation. 

Ordovician : Canada. 

H.  M.  Ami.  1900  (Roy.  Soe.  Canada  Proc.  and  Trans.,  2d  ser..  vol.  6,  Bee.  4,  p.  200). 

Bedford  "augen”  gneiss. 

Age  (?)  : Southeastern  New  York  (Westchester  County). 

C.  R.  Fettke,  1914  (N.  Y.  Acad.  Scl.  Annals,  vol.  23,  p.  239).  Bedford  " aspen " 
ffneis *. — “Augen”  gneiss  associated  with  Manhattan  schist  8E.  and  8.  of  Bedford 
village  [Westchester  Co.].  The  “augen''  structure  is  developed  in  two  types  of 
rock,  a mica  schist  and  a hornblende  schist,  but  entire  area  does  not  have  the 
“augen”  structure.  It  appears  in  bauds  usually  parallel  to  the  foliation.  The 
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hands  grads  Into  the  ordinary  schist  by  gradual  disapiiearance  of  the  “nugen," 
which  sometimes  slope  suddenly  and  at  other  times  drops  out  gradually. 

Bedford  clay.  (In  Pottsville  formation.) 

A term  applied  to  the  clay,  4 ft.  thick,  underlying  Bedford  coal  In  eastern 
Ohio. 

Bed  ins  sandstone  member. 

Eocene  (upper)  : Southeastern  Texas  (Grimes,  Brazos,  Burleson,  Fayette, 
Lee,  and  Gonzales  Counties). 

B.  C.  Itcnick,  1036  (Univ.  Tex.  Bull.  3619,  table  opp.  p.  17,  and  pp.  26-38).  Bedias 
as.  memb. — Basal  memb.  of  Wellborn  fm.  of  Jackson  group,  in  Grimes,  Brazos,  Lee, 
Fuyette,  Burleson,  and  Gonznles  Counties,  in  all  of  which  It  Is  exposed.  (Exposures 
listed.)  Consists  of  massive  gray  as.,  locally  qtzitlc,  containing  marine  beds  near 
top  at  some  localities.  Thickness  0 to  30  ft.  Conformably  overlies  Caddell  fm.. 
Into  which,  at  some  localities,  it  interflngers  at  base.  Fossils  identified  by  Miss 
Gardner  as  upper  Jackson.  Named  for  town  of  Bedias,  Grimes  Co.,  In  vicinity  of 
which  it  is  well  exposed. 

f Bedrock  complex. 

See  under  basement  complex. 

! Bedrock  series. 

A descriptive  term  used  in  folios  and  other  early  repts  on  Gold  Belt 
region  of  northern  Calif.,  to  include  the  Jurassic,  Triasslc,  and  Carbf. 
fms.,  in  contradistinction  to  “Superjacent  series,”  which  included  the 
Cret.,  Tert,  and  Quat.  deposits.  The  term  has  also  been  applied  to 
the  basement  rocks  of  any  region. 

Bed  son  limestone. 

Mississippian : Alberta  (Jasper  Park). 

P.  E.  Raymond,  1930  (Am.  Jour.  Sd„  6th,  vol.  20,  pp.  290-300).  Bedio n It. — 
Thick  bedded  gray  Is.,  1,085  ft.  thick,  exposed  In  backward  folds  on  8.  end  of 
Bedsou  Ridge. 

Bee  rock. 

A term  that  has  been  applied  locally  to  Yellow  Creek  and  Cawood  ss. 
members  of  Hance  fm.  (of  Pottsville  group)  of  SE.  K.v.,  “because  of  their 
tendency  to  weather  out  large  cavities  resembling  a magnified  honey 
comb."  (G.  H.  Ashley  and  L.  C.  Glenn,  U.  S.  G.  S.  P.  P.  49,  p.  3a ) 
The  term  has  also  been  applied  to  top  ss.  of  the  Pottsville  of  S\V.  Va., 
“because  the  laurel  blossoms  which  cover  it  in  early  summer  are  the 
resort  of  immense  numbers  of  bees.”  (J.  J.  Stevenson,  Am.  Phil.  Soc. 
Proc.,  vol.  19,  p.  96.)  The  top  ss.  of  Lee  fm.  in  Blgstoue  Gap  coal 
field  of  SW.  Vn.  has  also  been  called  “Bee  rock”  (M.  R.  Campbell, 
U.  S.  G.  S.  Bull.  Ill,  p.  17),  “probably  because  it  weathers  into  a pitted 
surface  in  which  bees  probably  fouud  refuge  at  times.”  (M.  It.  Camp- 
bell, personal  communication.) 

Beebe  limestone. 

Lower  Cumbrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith,  1932  (Wash.  Acad.  Scl.  Jour.,  voi.  22,  pp.  360,  402).  Beebe  Is. — 
This  1b.  (only  5 to  20  ft.  thick)  would  la  most  other  regions  be  called  a memb. 
of  the  si.  fm.  But  here  It  is  such  an  exceptional  change  from  usual  character 
of  the  sediments,  and  so  fossillferous,  that  It  is  most  important  fm.  of  entire 
Taconic  sequence.  Named  for  exposures  near  Beebe  Pond,  In  Hubbardton,  Vt. 
Is  everywhere  present  at  proper  horizon  so  far  as  known.  Underlies  Hooker  si. 
and  overlies  Bull  si.,  all  of  Lower  Camb.  age. 

151827® — 38 10 
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Beebe  limestone. 

Upper  Devonian:  Central  New  York  (Ithaca  region). 

K.  E.  Caster.  1933  (Geol.  Hoc.  Am.  Bull.,  vol.  44.  No.  1,  p.  202).  [See  under 
Triphammer  »h.  memb.] 

Beech  granite. 

Pre-Cambrian:  Western  North  Carolina  and  eastern  Tennessee. 

A.  Keith,  1903  (U.  8.  G.  8.  Cranberry  folio,  No.  90,  p.  3).  Beech  granite. — 
Huge  masses  of  coarse  granite,  usually  porphyrltic  and  seldom  fine-grained.  In 
the  porphyrltic  varieties,  constituting  bulk  of  fm.,  the  feldspars  make  greatest 
part  of  rock,  giving  it  a dull  whitish  or  light-gray  color.  Blotite  Is  more  promi- 
nent in  massive  portions,  and  causes  a distinct  spotted  appearance.  A third 
variety,  of  considerable  extent,  is  a coarse  red  granite  found  near  border  of 
the  area.  Cuts  Cranberry  gTnnite  and  Blowing  Rock  gneiss.  Youngest  massive 
Plutonic  rock  in  region. 

Named  for  Beech  Mtn,  Cranberry  quad.,  Watauga  Co.,  N.  C., 

Beech  Bottom  sand. 

An  oil-bearing  sand  1,350  to  1,385  ft.  below  Chattanooga  sh.  In  Beech 
Bottom  section  of  SE.  part  of  Clinton  Co.,  Ky.  Referret!  by  W.  Nelson 
to  Knox  dol. 

Beech  Creek  limestone.  (In  Chester  group.) 

Mississippian : Southwestern  Indiana  and  central  northern  Kentucky. 

C.  A.  Malott,  1919  (Ind.  Unlv.  Studios,  vol.  6.  No.  40.  pp.  7-20).  Beech  Creek  l*. — 
Two  or  more  massive  to  thin-bedded  ledges  with  total  thickness  of  8 to  24  ft. 
Is  gray,  compact  to  suboolltic,  and  often  crystalline  Is.,  frequently  completely 
oolitic.  Is  “middle”  or  “second”  la.  of  Chester  series  of  Ind.  Underlies  Cypress 
ss.  and  overllcB  Elwren  ss.  and  sh.  Named  for  exposures  along  Beech  Creek. 
Green  Co.,  Ind.  [Later  repts  give  thicknesses  up  to  75  ft.] 

W.  N.  Logan,  1926.  See  under  Beech  Creek  eh. 

Beech  Creek  shale.  (In  Chester  group.) 

Mississippian : Southwestern  Indiana. 

W.  N.  Logan,  1926  (Ind.  Dept.  Cons.,  Dlv.  Geol.  Pub.  55).  Beech  Creek  «A.~ 
Sh.,  12  ft.  thick,  separating  lower  Beech  Creek  is.  (21  ft.  thick)  from  upper 
Beech  Creek  Is.  (10  ft.  thick). 

Beecher  Island  shale  member  (of  Pierre  shale). 

Upper  Cretaceous:  Northwestern  Kansas  (Cheyenne  County)  and  north- 
eastern Colorado  (Yuma  County). 

M.  K.  Elias,  1931  (Unlv.  Kans.  Bull.,  vol.  32,  No.  7).  Beecher  Inland  nh.  member 
of  Pierre  eh. — Chiefly  light  gray  sh.  with  distinct  greenish  tint  on  many  outcrops ; 
thin  streaks  of  white  and  brownish  bentonite  occur  in  lower  part  of  the  sh., 
where  also  Is.  concretions  (the  largest  1 ft.  thick)  are  common;  irregular-shaped 
and  comparatively  small  Is.  bodies  with  Lucina  constitute  uppermost  concre- 
tionary Bone,  above  which  occur  5 to  10  ft.  more  of  sh.  with  rusty  llmonlte  streaks. 
Thickness  of  memb.  100 ± ft.  Is  top  memb.  of  Pierre  sh.  in  Yuma  Co.,  Colo. 
Lies  500  to  000  ft.  higher  than  Salt  Grass  sh.  memb.  of  Pierre.  Named  for 
exposures  at  Beecher  Islaud,  Yuma  Co.,  NE.  Colo. 

Beech  hi  11  formation. 

Silurian:  Nova  Scotia. 

P.  H.  McLearn,  1918  (Am.  Jour.  Sci.,  4th,  vol.  45.  p.  128). 

Beechhill  Cove  formation. 

Silurian : Nova  Scotia. 

M.  Y.  Williams,  1911  (Canada  Geol.  Surv.  Sunun.  Kept.  1910,  p.  243). 
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Beech  Mountain  amphibolite. 

Pre-Cambrian:  Northern  New  York  (Adirondacks). 

H.  L.  Ailing,  1918  (N.  Y.  State  Mus.  Bull.  199).  A para-amphlbolite,  included 
in  Grenville  series.  Thickness  150  ft.  Younger  than  Bear  Pond  schist.  Named 
for  occurrence  on  Beech  Mtn,  SB.  of  Graphite,  Warren  Co. 

Beech  River  shaly  limestone  member  (of  Brownsport  formation). 

Silurian  (Niagaran)  : Western  Tennessee. 

W.  F.  Pate  and  B.  S.  Bassler,  1908  (U.  S.  Nat.  Mas.  Proc.,  vol.  34.  pp.  410-432). 
Beech  River  fm — Almost  exclusively  fine  shales ; highly  fossillferous ; gray, 
yellow,  and  bluish;  weathering  into  white  clay;  some  beds  of  is.  Thickness  74  to 
106  ft.  Divided  into  (descending)  ; Euralj/ptocrinun  zone,  Troonlocrinus  zone, 
and  Coccocrinu*  zone.  Basal  fm.  of  Brownsport  group.  Underlies  Bob  fm.  and 
overlies  Dixon  fm. 

Now  treated  as  basal  memb.  of  Brownsport  fm. 

Named  for  Beech  River,  Decatur  Co. 

Beech  wood  limestone  member  (of  Sellersburg  limestone). 

Middle  Devonian:  Central  northern  Kentucky  and  southern  Indiana. 

C.  Butts,  1915  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  3,  pt.  2,  pp.  118,  120).  Beechwood 
U.  memb. — Coarse  crlnoldal  Is..  2 to  8 ft.  thick.  The  “Encrinar’  is.  of  early 
repts,  also  the  fiellersburg  Is.  of  Slebentlml,  but  Is  top  memb.  of  Sellersburg  Is. 
as  originally  defined  (by  Kindle)  and  as  used  in  this  rept.  It  overlies  Silver 
Creek  Is.  memb.  of  the  Sellersburg  and  underlies  New  Albany  sh. 

Named  for  Beechwood  Station,  Jefferson  Co.,  Ky.  Is  exi>osed  in  stream 
a few  rods  N.  of  Shelby ville  turnpike,  V6  mi.  S.  of  Beechwood,  and  it 
probably  underlies  Beechwood. 

Beehive  formation. 

Pre-Cambrian : Southern  British  Columbia  and  northeastern  Washington. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  map  7,  117°  to 
117*30').  Beehive  fm. — Banded  qtzlte  with  thin  interbeds  of  metnrgillite.  Un- 
derlies Lone  Star  fra.  and  overlies  Ripple  fm. 

R.  A.  Daly,  1918  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910,  vol.  2,  pp.  156,  178, 
194).  Beehive  fm. — Chiefly  qtzites  and  metargillites ; some  pbyllite,  Is.,  and 
quartz  schist.  Thickness  7,000  ft.  Underlies  Lone  Star  fm.,  with  apparent 
conformity,  and  rests  conformably  on  Ripple  fm.,  all  of  which  belong  to  Summit 
series  of  Selkirk  Mtns  at  49th  par.  Typical  occurrence  of  Beehive  fm.  on  Beehive 
Mtn,  N.  of  Lost  Creek,  B.  C. 

Beekmantown  group  (also  limestone). 

Lower  Ordovician : New  York,  western  Vermont,  Pennsylvania,  western 
Maryland  and  Virginia,  and  Tennessee. 

J.  M.  Clarke  and  C.  Schoebert,  1899  (Sc!.,  n.  s..  vol.  10,  pp.  874-878).  Beekman- 
toicn  l«.  (neic). — The  Calciferous  sand  rock  of  Eaton  and  authors  generally. 
[C.  A.  Hartnagel  (N.  Y.  State  Mus.  Hdb.  19,  p.  33,  1912)  stated  that  Cal- 
ciferous sand  rock  of  Eaton  included  the  Little  Falls  dol.]  At  Beekmantown, 
N.  Y.,  the  normal  fauna  is  finely  developed  and  the  rock  section  essentially  com- 
plete. Underlies  Chazy  Is.  and  overlies  Potsdam  ss.  and  Is. 

In  1890  (Geol.  Soc.  Am.  Bull.,  vol.  1,  pp.  501-516)  E.  Brainerd  and  H.  M. 
Seely  divided  the  tCaleiferous  of  Champlain  Valley,  Vt.,  into  (de- 
scending) : E,  fine-grained  mag.  Is.  In  beds  2 ft.  thick,  weathering  drab, 
yellowish,  or  brown,  450  to  500  ft. ; D,  blue  Is.,  mag.  Is.,  sandy  Is.,  drab 
and  brown  mag.  Is.,  some  tough  ss.,  some  cgl.,  375  ft. ; C,  alternating  ss. 
and  mag.  Is.  350  ft. ; B,  masses  of  nearly  pure  reticulated  Is.  weathering 
white,  Intermingled  with  light-colored  dol.,  295  ft. ; A,  drab  mag.  Is., 
310  ft.  Overlain  by  Chazy  Is.  (div.  A)  and  underlain  by  Potsdam  ss. 
In  1891  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  3,  pp.  1-3)  Brainerd  and  Seely 
published  the  foliowTing  subdivisions  of  div.  D (descending) : No.  4, 
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100  ft.  of  blue  Is.  in  thin  beds  separated  by  very  thin,  tough,  slaty 
layers,  which  protrude  on  weathered  edges  in  undulating  lines,  the  Is. 
often  appearing  to  be  n cgl.,  the  small  enclosed  pebbles  being  somewhat 
angular  and  aren. ; No.  3,  120  ft.  of  sandy  Is.  in  thin  beds,  weathering 
on  edges  in  horizontal  ridges  1 or  2 inches  apart,  giving  to  escarpments 
a peculiar  banded  uppearanee,  interstratified  with  n few  thin  beds  of 
pure  Is. ; No.  2,  75  ft.  of  drab  and  brown  mag.  Is.  containing  toward 
middle  severul  beds  of  tough  ss. ; No.  1,  80  ft.  of  blue  is.  in  beds  1 or  2 
ft.  thick,  breaking  with  flinty  fracture;  considerable  dolomitie  matter 
often  intermixed. 

It.  I’.  Whitfield,  1800  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  3,  pp.  25-28),  stated 
that  Brninerd  and  Seely  included  "Fort  Cassin  layers"  in  div.  D,  375  ft. 
thick,  which  contains  Ophileta  at  base  “and  the  Fort  Cassin  fauna  in  a 
very  few  ft.  at  the  very  top,  the  intervening  layers  being  essentially 
unfossiliferous."  In  his  opinion  the  line  btw.  div.  C and  div.  D should 
have  been  made  above  the  Ophileta  bed ; and  “there  is  certainly  a much 
greater  affinity  btw.  Fort  Cassin  fossils  and  those  of  the  rocks  above  them 
than  with  those  of  the  Cnleiferous,  and  as  latter  name  applies  to  beds 
having  peculiar  lithological  characters,  and  containing  a very  limited 
fauna,  it  appears  to  me  much  more  natural  to  associate  the  later  fauna 
with  that  of  the  rocks  above,  and  place  the  Iss.  there  also,  or  else  con- 
sider them  ns  distinct  from  those  below  or  above,  and  use  a distinct  name, 
as  Fort  Cassin,  or  Philipxburg  fm.,  or  any  other  appropriate  one.” 

In  1903  (N.  Y.  State  Mus.  Hdb.  19.  p.  16  and  chart)  .1.  M.  Clarke  introduced 
IAtttc  Falls  dot.  for  “the  highly  mag.  sparsely  fossiliferous  phase1  of 
■Calclferous  sundroek’  in  Mohawk  valley.” 

In  1906  (N.  Y.  State  Mus.  Bull.  77)  H.  I’.  Cushing  mapped  Brckmanlown  fm. 
and  Little  Falls  dot.  In  Little  Falls  quad.,  and  the  same  year  (N.  Y.  Stale 
Mus.  Bull.  95>  he  proposed  Cassin  fm.  (from  Fort  Cassin,  Vt.)  for 
Brainerd  and  Seely's  divisions  E,  D,,  and  I>>  of  the  Beekmantown,  and 
stated  that  these  beds  “arc  confined  to  Champlain  Valley  so  far  as  the 
immediate  region  Is  concerned,  and  have  therefore  the  same  restricted 
distribution  as  the  following  Chazy;”  also  that  he  agreed  with  Whitfield 
that  these  beds  have  more  natural  affinity  with  Clmzy  than  with  Beek- 
mantown,  and  that  they  should  either  be  placed  with  that  fm.  or  con- 
sidered distinct  from  either  and  given  n separate  name.  He  also  stated 
that  at  Beekmantown  type  section  these  rocks  are  not  exposed;  that  to 
S.  and  around  into  Mohawk  Valley  they  are  absent ; and  that  the  ques- 
tion as  to  whether  the  rocks  Involved  are  to  be  classed  with  Chazy  or 
Beekmantown,  or  with  neither,  is  not  at  issue  in  the  giving  of  the  name ; 
but  he  assigned  his  Cassin  Is.  to  upper  Beekmantown. 

In  1906  (N.  Y.  State  Mus.  Bull.  90)  R.  Ruedemann  included  Fort  Cassin 
beds,  as  he  called  them,  in  the  Beekmantown,  but  slated  (p.  525)  that 
“all  evidence  goes  to  show  that  the  Philipsburg  beds , like  the  typienl  beds 
at  Beekmantown,  ure  older  than  Fort  Cassin  bods," 

In  1907  (N.  Y.  State  Mus.  Bull.  114)  C.  A.  Hartnagel  stated  Beekmantown 
riol.  ( Little  Falls  dol.)  is  not  exposed  in  Rochester  and  Ontario  Bench 
quads. 

In  1908  (Geol.  Soc.  Am.  Bull.,  vol.  19,  p.  171)  H.  P.  Cushing  excluded  div. 
A from  Beekmantown,  stating  that  it  is  uucon.  with  div.  B and  of  Camh. 
age,  and  he  named  these  IhhIs  in  Jefferson  Co.  the  Theresa  fm.,  and  doubt- 
fully correlated  them  with  Little  Falls  dol.  of  Mohawk  Valley. 
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In  1909  (Jour.  Geol.,  vol.  17,  p.  251)  A.  W.  Grabau  included  div.  A,  also 
Little  Falls  dol.  and  Theresa  fra.,  In  the  Beekmantown. 

In  1910  )N.  Y.  State  Mas.  Bull.  138)  K.  Ruedemann  Included  div.  A in 
Beekmantown,  but  statial  that  “It  will  probably  In  time  he  separated  from 
the  rest  of  the  Beekraantown  by  Dr.  Ulrich,  who  considers  it  the  eastern 
representative  of  a separate  fra.  having  possibly  even  the  value  of  a sys- 
tem fully  developed  in  the  Mississippi  Busin,"  and  that  there  is  a strong 
uncon.  btw.  divisions  A and  B.  <,  He  also  included  in  Beekraantown  the 
Caxsin  fm.,  us  he  called  it,  “although  its  recognition  as  a distinct  unit  is 
urged  by  Prof.  Cushing,  apparently  on  good  grounds.  This  Cassia  fm.  is  to 
comprise  upper  part  of  D and  all  of  E.” 

In  1910  (Geol.  Sis-.  Am.  Bull.,  vol.  21,  pp.  780-781 1 E.  O.  Ulrich  and  H.  P. 
Cushing  divided  Little  Falls  dol.  of  ilohairk  Valley  [type  region]  into 
(descending)  : (1)  Tribe s llill  In.  (new  name)  ; heretofore  described  as 
“fueoidal  beds"  of  Calciferous;  contains  Beekraantown  fossils  and  repre- 
sents lowest  known  div.  of  Beekraantown  of  N.  Y. ; fauna  not  yet  recog- 
nized in  Champlain  Valley,  and  if  present  there  the  fra.  is  represented  in 
upper  part  of  div.  B;  (2)  Little  Fall x dol.  restricted ; uncon.  underlies 
Tribes  llill  Is.,  and  traced  to  Champlain  Valley  constitutes  div.  A and  lower 
half  of  div.  B of  Beekraantown  of  Brainerd  and  Seely;  is  not  Beek- 
niantown  but  late  Canib.  (Saratogun  or  Ozarklan)  ; rests  on  passage 
beds  [Theresa  dol.]  to  Potsdam  ss.  [This  classification  (which  re- 
stricted Beekraantown  to  Brainerd  and  Seely's  divisions  E,  D,  C,  and 
upper  part  of  div.  B,  assigned  Tribes  Hill  is.  to  the  Beekman- 
town, and  excluded  Little  Falls  dol.)  was  continued  for  many  years,  by 
geologists  generally,  although  A.  VV.  Grabau  in  1918  (Geol.  Soc.  Am. 
Bull.,  vol.  27,  p.  589)  still  considered  the  Little  Falls  dol.  as  lowest 
Beekraantown.] 

In  1914  (N.  Y.  State  Mus.  Bull.  1G9,  btw.  pp.  66-09)  R.  Ruedemann  stated 
Fort  Caxsin  bed x correspond  to  unknown  parts  of  Brainerd  and  Seely's 
divisions  P and  E of  the  Beekraantown.  In  1915  C.  Scliuchert  (Text- 
book of  geology,  p.  (129  and  index)  excluded  Fori  Caxsin  fm.  from 
Beekraantown.  Ulrich's  later  charts  show  Fort  Caxsin  :onc,  as  he  called 
It,  btw.  div.  D and  div.  E,  and  that  it  is  properly  a part  of  the 
Beekraantown. 

E.  J.  Foyles,  1923  (Rept.  Vt.  State  Geol.  1921-22,  pp.  71-86)  and  1924  (Rept. 
Vt.  State  Geol.  1923-24),  reported  that  Fort  Caxsin  rocks  are  not  Beek- 
mantown but  belong  to  2 fms.,  one  of  ('hazy  and  the  other  of  Trenton 
age;  but  A.  Keith,  C.  Schuchert,  and  other  geologists  still  consider  the 
lieds  at  Fort  Cnssin  to  be  of  Beekraantown  age. 

W.  Gold  ring,  1931.  (N.  Y.  State  Mus.  Hdb.  10,  pp.  2(53,  268),  stated  that 
Beekmantown  submergence  in  N.  Y.  in  general  begins  with  Trilies  Hill  Is., 
which  overlies  Little  Falls  dol.  nearly  everywhere  in  Mohawk  Valley, 
and  includes  Beekraantown  E,  D,  C,  and  part  of  B. 

In  Jan.  1936  the  U.  S.  Geol.  Survey  decided  to  adopt  Ulrich’s  classification, 
which  correlated,  by  faunas  and  lithology,  Chepultepec  dol.  of  Ala.  nnd 
Tenn.,  Gasconade  and  Van  Buren  dolomites  of  Mo.,  and  Oneota  dol.  of 
upper  Miss.  Valley  with  the  302:  ft.  of  cherty  lieds  forming  top  part  of 
Little  Falls  dol.  in  Champlain  Valley,  N.  Y.,  but  locally  absent  in  Mohawk 
Valley,  the  type  region  of  Little  Falls  dol.  This  classification  restricted 
Little  Falls  dol.  to  lower  (major)  part  of  the  beds  Included  In  it  since 
1910,  or  to  the  typical  Little  Falls,  which  is  said  by  Ulrich  to  be  uncon. 


Digitized  by  Google 


148  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


with  the  overlying  eherty  beds.  These  upper  cherty  beds  (for  which 
no  N.  Y.  name  has  been  adopted)  correspond  to  part  of  Beekinantown  B 
of  Bralnerd  and  Seely,  are  older  than  Tribes  Hill  Is.,  and  contain  a fauna 
that  is  not  Camb.  and  which,  although  differing  slightly  from  that  of  the 
Tribes  Hill,  shows  many  relationships  to  the  latter  fauna.  These  beds 
are,  therefore,  restored  to  the  Beekinantown,  although  they  are  said  by 
Ulrich  to  be  uneon.  with  overlying  Beekinantown  beds.  The  Chepultepec, 
Gasconade,  Van  Buren,  Oneota  and  equiv.  fms.  are  now  classified  by 
U.  S.  Geol.  Survey  as  of  I/Otrcr  Ord.  ( Beekmantown ) age. 

See  also  under  Little  Fall s dot. 

The  U.  S.  Geol.  Survey  treats  the  beds  at  Fort  Cassln  as  of  Beekmantown 
age,  but  has  not  adopted  either  Casein  fm.  or  Fort  Casein  fm. 

In  central  Pa.  the  Beekmantown  group  is  divided  Into  (descending)  Belle- 
fonte  dol.,  Axemann  Is.,  Nittany  dol.,  and  Stonehenge  is.  In  western  Md. 
and  Va.  the  rocks  are  not  sulidividod  and  are  called  Beekmantown  Is. 

Named  for  exposures  at  Beekmantown,  Clinton  Co.,  NE.  corner  of  N.  Y. 

Beekmantownlan. 

Time  term  promised  by  A.  W.  Grabau  (Jour.  Geol.,  vol.  17,  pp.  20&-2Ti2, 
11*091  “for  the  North  American  equivalent  of  Lower  Ordovieic  [exclusive 
of  < 'hazy  is.,  which  is  included  in  Lower  Ord.  by  most  writers],  while 
the  term  Canadian  becomes  obsolete."  Underlies,  uncoil.,  Cliazy  Is. 
Includes  Theresa  fin.  at  base.  “Accepted  base  of  Ordovieic  is  top  of 
Saratoga  fm.  of  N.  Y.” 

Bet*  Spring  sandstone. 

Pennsylvanian  ( I’ottsville ) : Western  central  Kentucky. 

C.  J.  Norwood.  1876  (Ky.  Geol.  Surv.  vol.  1,  n.  ser.,  pt.  8,  pp.  16,  42,  62-56).  Bee 
Spring  se.,  15  lo  45  ft.  thick,  in  Upper  Coal  Measures  of  region  adjacent  to  Louis- 
ville, Paducah  A Southwestern  K.  R-,  Ky.  Lies  20  ft.  above  coal  K.  Is  — 5th  ss. 
of  Lyon. 

P.  N.  Moore,  1884  (Ky.  Geol.  Surv.,  Western  coal  field,  btw.  pp.  8 and  .18).  The  4th 
kk.  above  St.  Louis  is.  is  here  named  Bee  Spring  se.,  from  Bee  Spring.  Edmonson  Co. 
It  is  50  to  60  ft.  thick.  As  underlying  heavy  cgl.  thickens  this  ss.  thins  and 
disappears  in  about  2 ml.  Is  usunlly  coarse  and  contains  small  pebble* ; in  some 
areas  it  is  thin  bedded  and  shaly.  Included  in  Coal  Measures.  Overlies  Nolln 
coal  in  Nolin  River  dist. 

Beidell  latite-andesitc. 

Miocene  (?)  : Southwestern  Colorado  (south  of  Saguache  River). 

E.  8.  I -nr  *en,  1935  (U.  S.  G.  S.  Bull.  843).  Plows  and  tuffs.  Lowest  beds  are 
rhyolites  of  no  great  thickness;  they  are  overlain  by  several  hundred  ft.  of  horn- 
blende andesites  near  quarts  latites  with  some  quartz  latlte  and  some  pyroxene 
andesite.  Over  this  are  several  hundred  ft.  of  quarts  latites  near  the  andesites 
in  composition,  which  in  drainage  of  San  Juan  and  Red  Rock  Creeks  reach  a 
thickness  of  nearly  1.000  ft.  Probably  accumulated  about  several  centers.  Largest 
body  (rudely  circular  In  outline  and  7±  ml.  across)  Is  Just  W.  of  San  Luis  Valley, 
about  oid  mining  caiup  of  Beidell,  in  extreme  N.  part  of  Del  Norte  quad,  and 
adjoining  part  of  Saguache  quad.  The  rock  of  this  body  is  gray  andesite  porphyry. 
Underlies  Tracy  Creek  andesite.  Is  of  pre-l'otogi  age.  Assigned  to  Mlo.  (7). 

Beil  limestone.  (In  Lecompton  limestone.) 

I'en Ilsylvu Ilian ; Southeastern  Nebraska. 

O.  E.  Condra.  1930  (Nebr.  Geol.  Surv..  2d  ser..  Bull.  3.  p.  48).  Beil  Is.  (not  the 
Cultom),  underlies  King  Hill  sh.  and  overlies  Queen  Hill  sb.  in  Jones  Point  to 
Sand  Point  section.  Is  in  2 bedB  separated  by  sh.  with  fossils  typical  of  the 
unit.  Thickness  4 ft.  8 In  to  5 ft.  f Derivation  of  name  not  stated.  J 

K.  C.  Moore.  1936  (Kan*.  Geol.  Surv.  Bull.  22,  p 1701.  Type  loc.  of  Bell  Is.  is  Bell 
farm,  on  Missouri  River  bluffs,  mouth  of  Keuosha  Creek,  b.  of  Rock  Bluff,  Nebr. 
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Bejncal  formation. 

Eocene:  Cuba. 

K.  U De  Ooljer,  1918  (A.  A.  P.  G.  Bull.,  vol.  2,  p.  142). 

Belcher  series. 

Pre-Cambrian:  Belcher  Islands,  Canada. 

E.  S.  Moore,  1918  (Jour.  Geol.,  vol.  26.  p.  415). 

Belcher  sandstone.  (In  Bluestone  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger.  1926  (W.  Va.  Geol.  Surv.  Kept.  Mercer.  Monroe,  and  Summers  Coun- 
ties. pp.  294,  318-320).  Upper  Belcher  as. — Greenish-gray,  massive,  medium  coarse 
ledge,  15  to  40  ft.  thick,  underlying  Bratton  gh.  and  overlying  Upper  Belcher  sh. 
Upper  BeU:her  sh. — Red  sh.,  with  lenticular  streak  of  carbonaceous  Are  clay  near 
middle  and  with  marine  fossils  : thickness  15  to  30  ft.  Rests  on  Lower  Belcher 
ss.,  which  consists  of  greenish-gray  massive  or  flaggy  micaceous  as.,  15  to  45  ft. 
thick,  which  rests  on  Lower  Belcher  sh.,  a red  sandy  sh.  20  to  30  ft.  thick, 
carrying  marine  fossils.  All  are  members  of  Bluestone  group  [fm.J  and  all  are 
exposed  Just  N.  of  Belcher  School,  In  Mercer  Co. 

Belcher  shale.  (In  Bluestone  formation.) 

Mi.ssissippian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

D.  B.  Reger,  1926.  [See  under  Belcher  a*.] 

Belchertown  tonalite. 

Late  Carboniferous  or  post-Carbonlferous : Central  Massachusetts  and 
northern  Connecticut. 

B.  K.  Emerson,  1898  (U.  S.  G.  S.  Holyoke  folio.  No.  50;  also  U.  8.  G.  8.  Mon.  29, 
pp.  243-248,  pi.  34).  Belchertown  tonalite. — A granitoid  quarts-plagioclase-horn- 
blende  rock. 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597,  pp.  208-217  and  map).  Belchertoicn 
tonalite,  a stock  of  tonalite  8 mi.  square  and  other  small  patches.  Named  for 
occurrence  at  Belchertown,  Mass. 

• Belem  uites  beds. 

A paleontologic  name  introduced  by  O.  C.  Marsh  and  used  in  some  early 
repts  for  the  marine  Sundance  fui.  (Upper  Jurassic),  according  to  J.  B. 
Reeside,  Jr. 

Belfast  l>ed. 

Upper  Ordovician  (?):  Southwestern  Ohio  (Highland  and  Adams  Coun- 
ties). 

A.  F.  Foe  rate,  1896  (Cincinnati  Soc.  Nnt.  Illst.  Jour.,  vol.  18.  pp.  161,  189,  190). 
Belfast  bed. — Unfossiliferous  sandy  and  argill.  Is.,  in  places  clayey  sh.,  3 to  6 
ft.  thick.  Formerly  called  Medina,  but  not  Medina.  Underlain  by  Cincinnati  fm, 
and  overlain  by  Clinton  or  Montgomery  fm.  [Brnssfield  is.].  Included  In  Lower 
811.  [Ord.l  of  Ohio  and  SB.  Ind.  [Later  repts  stute  this  bed  Is  not  present  in 
Ind.] 

For  many  years  was  regarded  as  top  bed  of  Richmond  group. 

A.  F.  Foerste,  1931  (Ky.  Geol.  Surv.,  ser.  6,  vol.  36,  p.  184).  The  term  Belfast, 
proposed  for  an  aren.  Is.  in  Highland  and  Adams  Counties.  Ohio,  was  dropped 
when  it  was  learned  that  it  could  be  traced  laterally  into  is.  strata  containing 
a typical  BrassAeld  fauna.  The  Belfast  Is  merely  u local  phase  of  the  base  of 
the  Brassfleld  [early  811.1. 

A.  F.  Foerste,  1985  (Denison  Uolv.  Bull..  Sci.  Lab.  Jour.,  vol.  30,  p.  147).  East 
of  Cincinnati  anticline  base  of  typical  Itrnssficid  Is.  is  underlain  by  argill.,  bluish, 
usually  massive  Is.,  3 to  6 ft.  thick,  which  contains  annelid  teeth  at  Todd  Fork 
(N.  of  Wilmington,  O.).  at  Sharpaville  (in  NW.  margin  of  Highland  Co.),  and  at 
Belfast  (in  8E.  corner  of  Highland  Co.).  Presence  of  If nly sites  in  this  Is.  sug- 
gests Sll.  age,  though  n distinguishable  sp.  is  known  also  from  Richmond  beds  in 
other  ureas.  Writer  In  1896  named  this  argill.  Is.  Belfast  bed  or  fm. 

Named  for  Belfast,  Highland  Co. 
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tBelfast  beds. 

Misslssippian : Southeastern  Iowa. 

F.  M.  Van  Tuyl,  1925  (Iowa  Geol.  Burr.  vol.  30,  pp.  43,  47,  and  214).  The 
Hpergeo  is  represented  In  8E.  Iowa  by  an  attenuated,  near-shore  facies,  to  which 
name  Belfast  beds  Is  given,  because  of  excellent  exposures  of  fm.  near  town  of 
Belfast,  Lee  Co. 

The  name  is  preoccupied,  and  throughout  rept  cited  the  beds  are  called 
Bpergen  fm. 

Belgium  member. 

Devonian:  Southeastern  Wisconsin  (Ozaukee  County). 

Q.  O.  Rnasch.  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  pp.  260,  262,  263). 
Belgium  memb.  novum. — Basal  memb.  of  Lake  Church  fm.  Above  the  basal  clastic 
zone  this  memb.  consists  of  thin-beddcd  chocolate-brown  dol.,  weathering  readily 
and  having  a bituminous  odor.  Very  fossil iferous.  Greatest  ohserved  thickness 
6 ft.  Is  present  only  to  north.  [Page  202  gives  thickness  as  8 ft.]  Fauna  and 
lithology  are  duplicated  in  basal  Dev.  at  Spring  Valley,  Minn.  Underlies  Ozaukee 
memb.  of  Lake  Church  fm.  und  overlies  Racine  fm.  (Sil.). 

Probably  named  for  town  in  Ozaukee  Co. 

Belknap  limestone  member  (of  Harpersville  formation). 

Pennsylvanian:  Central  northern  Texas  (Young  County,  Brazos  River 
region ) . 

V.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  80.  pp.  24,  81,  39).  Belknap 
Is.  memb.  of  Harpersville  fm. — Lies  80  to  50  ft.  below  top  of  fm.  Is  traceable  a 
long  distance. 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Cnlv.  Tex.  Bull.  2132,  pp.  161-166).  Belknap 
Is.  lentil  of  Harpersville  fm. — Yellow  to  buff  Is.,  nodular,  2 to  4 ft.  thick,  locally 
very  fossiliferous.  Lies  60  to  80  ft.  above  Crystal  Falls  Is.  lentil  of  Harpersville 

fm.  and  30  to  50  ft.  below  top  of  fm.  Named  for  old  Fort  Belknap,  Young  Co. ; 

typical  exposures  In  vicinity  of  Newcastle,  Young  Co.,  where  it  lies  above  the 
workable  coal  bed. 

Belknap  syenite. 

Devonian  or  Cnrlxmlferous : New  Hampshire  (Belknap  Mountains).  See 
1936  entry  (D.  Modell)  under  White  Aftn  magma  series.  Type  on 
Belknap  and  Gunstock  Mtns. 

Bell  shale. 

Middle  Devonian:  Michigan  (northern  part  of  Lower  Peninsula). 

A.  W.  Grabnu,  1902  (Mich.  Geol.  Surv.  Rept.  1901,  pp.  191.  210).  Bell  shales.— 

Descending  order:  (1)  Sh.,  24  ft.;  (2)  hard  white  Is.,  5 ft.;  (3)  mostly  blue  sh., 

52  ft.  Underlie  Long  Lake  series  and  form  basal  dlv.  of  Traverse  group  in 
Alpena  region.  [On  p.  210,  in  describing  the  rocks  of  Little  Traverse  Bay.  Mich., 
he  says  that  Bell  sh.,  from  its  constant  thickness,  gives  a very  clear  and  sharply 

defined  base  for  Traverse  group  wherever  it  occurs  in  this  portion  of  Lower 

Peninsula,  and  shows  It  separated  from  the  younger  Petogkey  Is.  by  110  ft.  of 
Acervularia  and  Btropheodonta  nacrea  bcc/a.l 

R.  A.  Smith,  1914  (Mich.  Geol.  and  Biol.  Surv.  Pub.  14.  geoL  ser.  11,  btw.  pp.  22 
and  32).  Bell  sh. — Heavy  blue  or  black  sh.  occurs  everywhere  at  base  of  Traverse 
fm. 

W.  A.  VerWiebe.  1927  (Papers  Mich.  Acad.  Sol.,  Arts,  and  Lett.,  vol.  7,  p.  181). 

At  time  of  writer’s  visit  in  1925  the  Bell  sh.  wns  to  be  seen  at  only  one  place 
in  Alpena  Co.,  and  that  In  quarry  of  Great  Lakes  Stone  and  Lime  Co.,  at  Rock- 
port.  At  N.  side  of  quarry  It  shows  12  ft.  of  soft,  blackish  or  blue,  rather  mas- 
sive clay  sh..  underlying  40  ft.  of  Rockport  Is.  At  E.  end  of  quarry  only  a few 

ft.  of  sh.  are  cxj>o8ed  under  the  Is. 

E.  R.  Pohl,  1930  (U.  S.  Nat.  Mus.  Proc.,  vol.  76,  art.  14,  p.  25).  reporting  from 
unpublished  ms.  of  A.  W.  Grabau,  showed  Long  Lake  beds  (top  memb.  of  Presque 
Isle  series)  as  separated  from  Bell  shale*  (basal  memb.  of  Presque  Isle  aeries) 
by  Grand  Lake  Is.  memb.  of  Presque  Isle  aeries. 

A.  8.  Warthin,  Jr.,  and  G.  A.  Cooper.  1935  (Wash.  Acad  Sci.  Jour.,  vol.  25,  No.  12. 
pp.  524-526),  redefined  Long  Lake  stage  by  including  In  its  top  the  lower  part  of 
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Alpena  la.  of  VerWiebe  (which  they  named  Killians  Is.)  and  by  treating  Rock  port 
la.  ns  a distinct  fm.  underlying  Long  Lake  stage  and  overlying  Hell  sh.  (See  1936 
entry  under  Traverse  fm.) 

Named  for  Bell,  Presque  Isle  Co.,  NE.  Mich. 

Bell  oil  zone  (also  Bell  sand). 

An  oil-bearing  zone,  about  370  ft.  thick.  In  Santa  Fe  Springs  field,  Los 
Angeles  Co.,  Calif.  Is  capped  by  Foix  oil  zone  and  in  turn  caps  Meyer 
zone.  Top  lies  at  depth  of  3,650  to  3,850  ft.  Basal  bed  consists  of  30 
to  50  ft.  of  sticky  brown  sh. 

Bella  shale. 

Upper  Devonian:  Southwestern  New  Mexico  (Sierra  County). 

C.  R.  Keyes,  1908  (Am.  Inst.  Min.  Engrs.  Bi-Mon.  Bull.  No.  19.  pp.  7-21).  Bella 
shales. — Green  shales,  60  ft.  thick,  underlying  Berenda  Is.  and  overlying  Silver 
shales.  Named  for  Bella  mine,  near  Lake  Valley.  No  recognizable  fossils.  As- 
signed to  Dev. 

Appears  to  be  upper  iwrt  of  Percha  sh. 

Bel  label  la  formation. 

Post -Pleistocene  (?)  : British  Columbia. 

V*.  Dolinagc,  1922  (Canada  Geol.  Surv.  8umm.  Kept.  1921,  pt.  A,  p.  27). 

Bella ir  sands. 

Subsurface  sands  in  Carbondale  fm.  (Penn.)  and  Chester  group  (Miss.) 
of  Clark  Co.,  III.  (St»e  111.  Geol.  Surv.  Bull.  54,  index.) 

Bellaire  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Eastern  Ohio. 

D.  D.  Condi t,  1912  (Ohio  Geol.  Surv.,  4th  ser..  Bull.  17.  pp.  20,  22).  Bellaire  *s. — • 
Massive  ss.,  8 to  20  ft.  thick,  immediately  underlying  Pittsburgh  Is.  and  overlying 
Summerfleld  la.  Included  in  Conemaugh  fm.  Correlated  with  Lower  Pittsburgh  as. 

Named  for  Bellaire,  Belmont  Co. 

Belle  City  limestone. 

Pennsylvanian:  Central  Oklahoma  (Seminole  County). 

G.  D.  Morgan,  1924  (Bur.  Geol.  [Okla.]  Bull.  2.  pp.  123-125,  pis.  3,  27,  and  map). 
Belle  City  Is. — Name  used  by  Boone  Jones  in  unpublished  ms.  prepared  for  Okla. 
Geol.  Surv.  in  1922.  The  name  was  published,  but  not  defined,  by  Morgan  in  Okla. 
Geol.  Surv.  Circ.  No.  12,  pi.  and  p.  15,  1923.  The  fm.  consists  of  two  lss.  and  an 
intervening  sh.,  all  fossiliferous.  Average  thickness  30  ft.  The  upper  Is.  is  white 
or  light  gray,  often  characterized  by  well-developed  styllolites ; is  more  massive 
than  lower  Is.  and  from  1 ft.  (near  Byng)  to  15  ft.  (near  Canadian  River)  thick. 
The  lower  Is.  is  of  buff  color,  1 ft.  (near  Byng)  to  5 ft.  (near  Canadian  River) 
thick,  and  relatively  thin  bedded.  The  intervening  sh.  averages  12  ft  in  thickness 
and  is  of  green,  blue,  and  black  colors.  Underlies  Vamoosa  fm.  and  overlies 
Francis  fm.  Greatest  thickness  and  probably  best  exposure  on  S.  bluff  of 
Canadian  River  in  sec.  15,  T.  5 N.,  R.  6 E. 

A.  I.  Levorsen.  1928  (Okla.  Geol.  Surv.  Bull.  40BB).  Belle  City  Is..  0 to  30  ft. 
thick,  underlies  Vamoosa  fm.  and  overlies  Francis  fm.  in  8eminole  Co.,  central 
Okla. 

R.  C.  Moore.  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  p.  888).  Belle  City  Is.  lies  at  horizon 
of  Dewey  Is.  and  may  be  more  or  less  cxnctly  equivalent. 

D.  A.  Green,  1936  (A.  A.  P.  G.  Bull.,  vol.  20.  No.  11,  pp.  1454,  1458,  1459),  reported 
that  N.  of  Stonewall  quad.  225  ft.  of  “unclassified  nonconglomeratic  shales  anil 
sss.*’  separate  Vamoosa  fm.  from  Belle  City  Is. 

Named  for  exposures  around  Belle  City,  Seminole  Co. 

Belledune  group. 

Silurian : New  Brunswick. 

G.  A.  Young,  1911  (Canada  Geol.  Surv.  Mem.  18,  p.  38). 
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Bellefonte  dolomite.  ( In  Beekmantown  group. ) 

Lower  Ordovician:  Central  Pennsylvania  (Center  and  Blair  Counties). 

E.  O.  Ulrich.  1911  (Geol.  Soc.  Am.  Ball.,  vol.  22,  pp.  552.  553.  652-660,  pi.  27). 
Bellefonte  dol. — At  Bellefonte,  Center  Co.,  it  is  2.145  ft.  thick.  Upper  400  ft. 
consists  of  mostly  argilL,  highly  mag.  Is.,  compact,  often  laminar,  easily  weathered, 
of  light-gray  color,  and  unfossiliferous.  Lower  1,745  ft.  consist  of  yellowish-gray 
or  drab,  generally  fine-grained  and  occasionally  laminated  dol.,  alternating  with 
fewer  ledges  of  comparatively  dark,  finely  crystalline  dol.,  both  generally  in 
rather  even  layers  and  of  medium  thickm^ss.  with  cherty  beds  800  to  900  ft.  below 
top.  Is  uncon.  overlain  by  Upper  Stones  Kiver  Is.  ICarlim  Is. J and  underlain  by 
Axeman  [nj  Is. 

The  Bellefonte  dol.  is  top  fm.  of  Beekmantown  group  in  central  Pu. 

Belle  Fourche  shale  member  (of  Graneros  shnle). 

Upper  Cretaceous:  Northeastern  Wyoming. 

A.  J.  Collier,  1920  (U.S.G.S.  Press  Bull.  0065).  Belle  Fourche  sh.,  Upper  Cret., 
underlies  Greenhorn  Is.  and  overlies  Mowry  sh. 

A.  J.  Collier,  1922  (U.S.G.S.  Bull,  736,  tabic  opp.  p.  76,  p.  83,  etc.).  Belle  Fourche 
ah.  memb. — Top  me  mb.  of  Graneros  sli.  Consists  of  dark-gray  sh.,  which  varies 
in  hardness  but  Is  all  softer  than  underlying  Mowry  sh.  Thickness  560 ± ft.  Con- 
tains calc,  concretions  near  top  and  xone  of  Mowry-like  sh.  100  ± ft.  below  top. 
Many  ironstone  concretions  occur  in  lower  part,  and  thick  bed  of  bentonite  near 
base.  Few  fossils.  Named  for  exposure  along  Belle  Fourche  iUver  in  neighborhood 
of  Wind  Creek,  Crook  Co. 

Belle  Isle  shale. 

Cambriau : Newfoundland. 

J.  B.  Jukes,  1839  (Kept.  Geol.  Newfoundland,  p.  1).  Belle  Inland  ah.  and  gritstone 
fm.,  Newfoundland. 

J.  B.  Jukes,  1840  (Edinburgh  New  Phil.  Jour.,  vol.  29,  p.  104),  and  1843  (Gen.  rept. 
geol.  Newfoundland,  pp.  51 -f).  Belle  Isle  ah.,  Canib.  (?).  Newfoundland. 

C D.  Walcott,  1889  (Am.  Jour.  Sci.,  3d.  vol.  37,  p.  383),  and  1890  (U.  S.  <S.  8.  10th 
Ann.  Kept.,  p.  548).  Belle,  I ale. — Shales  and  sss.  of  Great  and  Little  Bell  and 
Kelley’s  Islands,  Conception  Bay,  Newfoundland,  are  Upper  C&mb. 

Belle  Plains  formation.  (In  Wichita  group.) 

Permian:  Central  and  central  northern  Texas. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Unlv.  Tex.  Bull.  2132,  pp.  192-198  nnd 
charts).  Belle  Plain#  fm. — Middle  fm.  of  Wichita  group.  Includes  all  strata  btw. 
top  of  Elm  Creek  Is.  below  and  top  of  next  higher  persistent  escarpment-forming 
stratum,  named  by  Drake  Bead  Mtn  bed,  which  forms  top  of  high  escarpment  W. 
of  Baird.  These  beds  form  n strikingly  characteristic  unit.  Underlie  Clyde  fm. 
and  overlie  Admiral  fm.  Thickness  300  ft.  In  Callahan  Co.  aud  200  to  250  ft.  in 
Coleman  Co.  Includes  (descending)  following  l>eds  described  by  Drake:  Bead  Mtn 
Is.  [Includes  more  than  Drake's  Bend  Mtn  Is.],  Valera  sh.,  Jaggcr  Bend  Is.,  and 
"bed  No.  8”  sh.  Named  for  town  of  Belle  Plains,  Callahan  Co.  [which  is  in  midst 
of  the  fm.  as  mapped]. 

In  central  northern  Tex.  the  Beaverburk  Is.  and  overlying  Bluff  bone  bed 
of  Udden  are  now  included  in  Belle  Plains  fm.  by  Tex.  Geol.  Survey. 
See  under  Beaverburk  Is. 

Bellepoint  member  (of  Columbus  limestone). 

Middle  Devonian:  Central  Ohio. 

C.  K.  Swartz,  1907  (Johns  Hopkins  Unlv.  Circ.  No.  7,  p.  62).  Bellepoint  memb. — 
Fossillferous  brown  Is.  with  coral  bed ; 4 to  24  ft.  thick.  Basal  memb.  of 
Columbus  fm.  Overlain  by  Marblehead  memb.  of  Columbus. 

Named  for  Bellepoint,  Delaware  Co. 

Bellepoint  limestone.  (In  Hinton  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Roger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer.  Monroe,  and  Summers  Counties, 
pp.  298,  365).  Middle  Bellepoint  Is. — Yellow,  sbaly,  calc,  stratum,  0 to  3 ft. 
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thick,  with  marine  fossils.  Lie*  0 to  7 ft.  below  Middle  Be’lepolnt  hh.  and  overlies 
Middle  Bellepoint  ah.  All  members  of  Hinton  group  [fm.  ].  Type  loc.  in  vicinity 
of  Bellepolnt,  Summers  Co.,  and  well  exposed  on  Keeney  Mtn  road  E.  of  Hinton. 

Bellepoint  sandstone.  (In  Hinton  formation.) 

Mississippiun : Southeastern  West.  Virginia. 

D.  B.  Reger.  1926  (W.  Va.  Qeol.  Surv.  Kept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  297-298,  860-3H8),  applied  Bellepoint  to  3 distinct  ssa.,  3 distinct  shales,  and  1 
Is.  The  f»8.  are  defined  as  follows : Upper  Bellepoint  aa. — Reddish  brown  or  green- 
ish gray,  medium  coarse,  sometimes  massive  but  often  shaly ; 30  to  40  ft.  thick ; 
underlies  Lower  (ioodwyn  sb.  and  overlies  Upper  Bellepoint  sh. ; type  loc.  in 
bluffs  of  New  and  Greenbrier  Rivers  near  Bellepoint.  Summers  Co. ; also  seen  in 
Mercer  Co.  Middle  Bellepoint  aa. — Greenish  gray  or  reddish  brown,  usually  shaly, 
but  often  forms  cliffs ; 5 to  30  ft.  thick  ; underlies  Upper  B«l!epolnt  sh.  and  lies 
0 to  7 ft.  above  Middle  Bellepoint  is.;  tyi>e  loc.  on  low'er  slope  of  Keeney  Mtn, 
0.2  ml.  N.  of  Bellepoint.  Lower  Bellepoint  aa. — Greenish  gray  or  reddish  brown, 
usually  shaly  but  often  forms  cliffs;  10  to  25  ft.  thick;  underlies  Middle  Bellepoint 
sh.  and  overlies  Lower  Bellepoint  sb. ; type  loc.  same  as  Middle  Bellepoint  hh. 
All  members  of  Hinton  group  [fm.  1. 

Bellepoint  shale.  (In  Hinton  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger.  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer.  Monroe,  and  Summers  Counties, 
pp.  297-298,  302-371),  applied  Bellepoint  to  3 distinct  shales,  3 distinct  sss..  and  1 
Is.  The  shales  are  defined  as  follows  : Upper  Bellepoint  ah. — Red  and  variegated 
and  argill..  or  green  and  sandy  with  occasional  streaks  of  impure  Is.,  and  carrying 
marine  fossils;  30  to  35  ft.  thick;  underlies  Upper  Bellepoint  hh.  und  overlies 
Middle  Bellepoint  ss.  : type  loc.  on  lower  slope  of  Keeney  Mtn,  0.2  mi.  N.  of 
Bellepoint.  Summers  Co.  Middle  Bellepoint  *h. — Often  red  nnd  variegated  but 
sometimes  greenish  gray  and  sandy;  marine  fossils,  also  plants;  25  to  40  ft.  thick; 
underlies  Middle  Bellepoint  Is.  and  overlies  I,ower  Bellepoint  ss. ; type  loc.  same 
as  Upper  Bellepoint  sh.  Lower  Bellepoint  ah. — Red.  argill..  and  variegated,  or 
greenish  gray  and  sandy;  30  to  40  ft.  thick;  plant  and  marine  fossils;  underlies 
Lower  Bellepoint  as.  aud  overlies  Stony  Gap  hh.  ; type  loc.  In  road  which  ascends 
Wolf  Creek  Mtn  JiiHt  SE.  of  Bellepoint ; also  observed  In  Giles  and  Tazewell 
Counties,  Va.  All  are  members  of  Hinton  group  ifm.J. 

Belleville  formation. 

Tertiary  (late)  or  Pleistocene:  Central  northern  Kansas  (Cloud  and  Re- 
public Counties ) . 

M.  E Wing.  1930  (Knns.  Geol.  Surv.  Bull  15.  pp.  12.  19).  Belleville  fin  — Thick 
deposits  of  gravel,  sand,  and  clay  occurring  in  N.  half  of  Republic  Co.  Primarily 
clay  or  sandy  clay  in  upper  half  and  sand  or  gravel  In  lower  part.  Most  promi- 
nent feature  Is  that  it  occupies  a broad  but  well-defined  channel,  approx.  200  ft. 
deep,  extending  from  near  White  Rock.  Republic  Co.,  to  Chester,  Nebr.  Also  extends 
beyond  the  old  channel  onto  the  uplands,  where  It  Is  40  to  80  ft.  thick.  North 
of  Belleville  the  base  of  fm.  rests  on  an  almost  flat  surface  of  Carllle  sh.  Farther 
E.  the  deposit  is  slightly  lower  nnd  in  contact  in  places  with  “fence-post'*  Is., 
In  upper  part  of  Greenhorn  Is.  The  stream  in  which  the  frn.  was  deposited  flowed 
from  W.,  and  was  comparable  in  size  to  Republican  River.  As  far  as  enn  be 
determined  only  one  fm.  fills  the  channel,  but  this  cau  not  be  determined  with 
certainty.  Is  clearly  Tert.  and  probably  = part  of  Ogalaila  fm.  of  western  Kans. 
Few  fossils. 

A.  L.  Lugn.  1934  (Nebr.  State  Mus.  vol.  1,  Bull.  41.  p.  3551.  '• Belleville  fm.”  (Wing) 
of  northern  Republic  Co.,  Kans..  Is  extension  of  fluvlatlle  Plolst.  sand  and  gravel 
fma.  of  Nebr.  It  is  continuous  with  Pleist.  deposits  In  Nuckolls  and  Thayer 
Counties,  Nebr.  Equua  and  other  Pleist.  mammalian  remains  have  been  gotten  from 
these  deposits  at  same  localities  described  by  Wing.  Name  "Belleville  fm."  should 
be  discarded. 

Bellevue  limestone  member  (of  McMUlun  formation). 

Upper  Ordovician:  Southwestern  Ohio,  central  northern  Kentucky,  and 
southeastern  Indiana. 

J.  M.  Nickles,  1902  (Cincinnati  Soc.  Nat.  Hist.  Jour  . vol.  20.  p.  82).  Bellevue  or 
Monticuliporo  moltata  beds. — Lower  15  ft.  rather  shelly  is.  ; upper  5 ft.  consld- 
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erably  different  lithologically  and  somewhat  faunally.  Overlain  by  Corryvllle  or 
Chiloporella  nicholsoni  beds  and  underlain  by  Falrmount  or  Dekayia  aspera  beds. 

Basal  memb.  of  McMillan  fin.,  of  Maysville  group. 

Named  for  old  Bellevue  House,  a landmark,  now  disappeared,  at  bend  in 
Clifton  Ave.,  Cincinnati. 

Bellingham  conglomerate. 

Carboniferous:  Southeastern  Massachusetts  and  northeastern  Rhode  Island. 

U.  R.  Mansfield,  1906  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol  49,  geol.  ser. 
vol.  8.  No.  4,  p.  99).  Bellingham  cgl.  occupies  only  small  area  a few  mi.  NW.  of 
Narragansett  Basin. 

C.  II.  Warren  and  S.  Powers,  1914  (Geol.  Soc.  Am.  Bull.,  vol.  25,  p.  448).  Belling- 
ham. aeries. — Dark-green  schists  and  sheared  cgls.  intensely  metamorphosed.  Sup- 
posed to  be  of  same  age  as  Narrngansett  series.  [Probably  refers  to  Belling- 
ham cgl.] 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  p.  56,  and  map).  Bellingham  cgl. — 
A coarse  basal  cgl.  composed  of  pebbles  of  granite,  qtzite.  and  green  schist  in  a 
matrix  of  sericite  schist.  Is  regarded  as=Pondville  cgl.  Extends  southward  in  a 
sinuous  belt  from  near  North  Bellingham.  Mass.,  past  Woonsocket  into  Rhode 
Island.  The  rock  has  presumably  been  isolated  by  eroBion  from  Nnrragansett 
Basin. 

Bellingham  beds. 

Eocene:  Northwestern  Washington  (Bellingham  Bay  region). 

L.  G.  Ilertleln  and  C.  H.  Crickmay,  1925  (Am.  Phil.  Soc.  Proc.,  vol.  64,  No.  2.  pp. 
225-226).  Bellingham  beds. — Continental  deposits  at  Bellingham  and  Bellingham 
Buy.  containing  flora  that  appears  to  be  later  than  Cret.  and  earlier  than  known 
middle  Eo.  flora.  The  Chuckanuti  flora  appears  to  be  later  than  the  leaves  from 
Bellingham,  and  it  is  possible  that  there  are  different  beds  exposed  near  Belling- 
ham which  represent  different  periods.  It  Is  quite  possible  that  Bellingham  flora 
may  represent  a lower  Eo.  age,  which  might  possibly  belong  to  same  epoch  as 
Martinez  fm.  of  Calif. 

Bell  Island  series. 

Lower  Ordovician : Newfoundland. 

G.  Van  Ingen.  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
Bell  Island  series. — Middle  part  of  Lower  Ord.  of  Newfoundland.  Discon,  over- 
lain  by  Wabana  series  and  dlscon.  underlain  by  Clarenville  series.  Divided  into 
(descending)  : Dominion  ore  bed,  unnamed  ss.  and  sb..  Redmond  fm..  unnamed 
grits  and  shales,  Eastern  Head  fm..  Beach  fm.,  McGraw  bed,  Lance  Cove,  Little 
Bell  Island,  and  Kelly  Island  fms.  Correlated  with  Lower  Arenig  and  overlying 
Armorican  of  western  Europe.  [Derivation  of  name  not  stated.] 

Bell  Mountain  sandstone  member  (of  Miguel  formation). 

Upper  Cretaceous:  Southwestern  New  Mexico  (Alamosa  ('reek  Valley, 
Socorro  County). 

D.  E.  Winchester,  1920  (U.  S.  G.  S.  Bull.  71 6A).  Bell  Mtn  ss.  memb. — Top  memb. 
of  Miguel  fm.  Consists  of  thick-bedded,  yellow  to  gray,  coarse  ss.,  containing 
Halymt  nifes  at  top  and  Inoceramus  at  base.  Thickness  79  ft.  Well  exposed  near 
foot  of  Bell  Mtn,  T.  3 N.,  R.  9 W.,  Socorro  Co.  Lies  alsmt  983  ft.  above  Gall<*go 
ss.  memb. 

Bellows  Falls  granite  gneiss. 

Post -Ordovician : Southeastern  Vermont  (Windham  County)  and  south- 
western New  Hampshire  (Walpole). 

E.  Hitchcock,  1823  (Am.  Jour.  Sol.,  1st,  vol.  6.  pp.  11-12  and  map  dated  1822),  in 
description  of  Conn.  River  area  from  New  Haven,  Conn.,  to  Bellows  Falls,  VL, 
introduced  Helloics  Falls  granite  for  a “sienitic  granite." 

C.  II.  Richardson  and  E.  J.  Foyles.  1929  (16th  Rept.  Vt.  State  Geol.,  table  opp.  p. 
2K8i,  assigned  Bellows  Falls  granite  gneiss  to  Camb.,  but  without  description  or 
discussion. 
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C.  H.  Richardson,  1931  (17th  Rept.  Vt.  Stale  Geo!.,  p.  229).  Bellows  Falls  gneiss. — 
Underlies  village  of  EMIows  Falls,  Vt.,  extends  8.  Into  Westminster,  and  E.  across 
Conn.  River  into  Walpole,  N.  II.  Is  also  found  in  extreme  8K.  corner  of  Charles- 
town. N.  H.  Varies  from  medium  to  coarse,  and  in  places  becomes  porpliyritic. 
Color  varies  from  light  or  medium  gray  to  very  dark  gray.  Is  an  acid  Intrusive. 
Age  is  definitely  post-Ord.,  for  the  gneiss  cuts  Brattleboro  phylllte,  which  Is 
Ord. 

Bellowspipe  limestone. 

Ordovician:  Northwestern  Massachusetts. 

T.  N.  Dale,  1891  (Am.  Geol..  vol.  8,  pp.  1—7).  Bellows  Pipe  Is. — More  or  less  crys- 
talline  Is.,  generally  micaceous  or  pyrltlferous,  passing  Into  calc,  mica  schist,  feld- 
spathie  qtzlte,  or  fine-grained  gneiss.  Thickness  600  to  700  ft.  Underlies  Grey- 
lock  schists  and  overlies  Berkshire  schists  on  Mount  Greylock.  Named  for  occur- 
rence at  the  “Bellows  Pipe,"  in  notch  btw.  Ragged  Mtn  and  Greylock. 

tBellowspipe  formation. 

Ordovician:  Northwestern  Massachusetts. 

T.  N.  Dale,  1894  (U.  8.  G.  S.  14th  Ann.  Kept.,  pt.  2,  pp.  559,  502).  On  Mount  Grey- 
lock the  Berkshire  schist,  1,000  ft.  or  more  thick.  Is  overlain  by  a muss.  GOO  ft. 
thick,  of  more  or  less  Impure  is.,  qtzlte,  calc,  serlcite  schist  and  muscovite-biotite 
schist,  constituting  Bellowspipe  fm.  [As  thus  defined  Includes  Greylock  schist 
(muscovite  (serlcite),  chlorite,  aud  quartz  schist)  and  Bellowspipe  Is.] 

f Bellowspipe  quartzite. 

Ordovician : Southwestern  Massachusetts. 

T.  N.  Dale.  1894  (U.  8.  G.  8.  14th  Ann.  Rept.,  pt.  2,  p.  559,  pi.  71).  [The  geol. 
map  (pi.  71)  of  Monument  Mtn.  In  SW.  part  of  Berkshire  Co.,  applies  name  Beilotcs 
Pipe  qtzite  to  the  rocks  overlying  the  Berkshire  schlBt.  Page  559  states  that  the 
qtzlte  shown  on  the  map  is  a vitreous  qtzite.  petrograpliicully  identical  with  that 
which  underlies  Stockbrldge  Is.,  as  well  as  that  which  overlies  It  in  places,  and  also 
with  that  which  occurs  on  Mount  Greylock  (In  NW.  part  of  Berkshire  Co.  1 in  the 
Bellowspipe  fm..  above  the  Berkshire  schist ; also  that  it  is  500  to  GOO  ft.  thick.] 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597),  mapped  the  qtzlte  of  Monument  Mtn 
as  Cheshire  qtzite,  of  Lower  Camb.  age.  The  qtzite  in  the  Bellowspipe  Is.  of  Mount 
Greylock  is  a much  younger  bed,  of  Ord.  age. 

Bells  Landing  marl  member  (of  Tuscahonia  sand). 

Eocene  (lower)  : Southwestern  Alabama. 

K.  A.  Smith.  1883  (Ala.  Geol.  Surv.  Proa.  Rept.  for  1881-82,  pp.  256,  321).  Bell’s 
Landing  marl. — Greensand  shell  marl  with  indurated  bed  In  its  midst  or  at  top; 
thickness  10-15  feet.  Separated  from  younger  Wood's  Bluff  marl  by  50-80  ft. 
of  lignltlc  clays  and  sands.  Included  in  Lagrange  or  Llgnitlc. 

E.  A.  Smith,  1886  (Ala.  Geol.  Surv.  Bull.  1,  p.  12).  BelVs  Landing  mart. — Fossll- 
lferous  marine  marl,  10  ft.  thick,  distinguished  from  all  marls  In  Ala.  by  great  size 
of  shells  it  contains.  Overlain  by  40  ft.  of  sandy  strata,  forming  top  of  Bell’s 
Landing  section,  and  separated  from  the  older  Gregg’s  Landing  marl  by  20-25  ft. 
of  dark  gray  sandy  clays. 

Is  a memb.  iu  upper  part  of  Tuscahonia  sand. 

Named  for  exposures  at  Bells  Landing,  on  Alabama  River,  in  Monroe  Co. 

fBells  Landing  series. 

Eocene  (lower)  : Southwestern  Alabama. 

E.  A.  Smith  and  L.  C.  Johnson,  1887  (U.  8.  G.  8.  Bull.  43,  pp.  46-51).  BelVs  Land- 
ing series. — Consists  of  (descending)  : (1)  40  ft.  of  reddish  sands  and  laminated 
gray,  sandy  clays;  (2)  Bell's  Landing  marl  bed  proper  (fossiliferous  marl,  10  ft. 
thick,  coutalnlng  some  greensand);  (3)  gray  sandy  clnys,  20-25  ft.;  (4)  Gregg's 
Landing  marl,  4-5  ft. ; and  (5)  60  ft.  of  sandy  clays  of  prevailingly  gray  color, 
with  1-foot  marl  bed  about  10  ft.  above  base.  Underlies  Wood’s  Bluff  or  pashl 
series  and  uncon.  overlies  Nanafullu  series. 

Replaced  by  Tuscahoma  sand,  better  established  name.  Has  also  been 
called  “Bells  Landing  fm.” 

Named  for  exposures  at  Bells  Landing,  on  Alabama  River,  in  Monroe  Co. 
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Bell  ton  coal  group.  (In  Greene  and  Washington  formations.) 

Permian : Southwestern  Pennsylvania  and  northern  West  Virginia. 

I.  C.  White,  1891  (U.  S.  G.  8.  BulL  65,  pp.  32,  34).  Bellton  coal  group. — Shales, 
88S.,  coals,  and  2 important  Iss.,  200  to  300  ft.  thick.  Top  lies  275  to  300  1 ?j 
ft.  below  Nineveh  ss.  Includes  Nineveh  coal  at  top  ami  Jollytown  coal  at 
base.  Included  in  Dunkard  Creek  series  (l)unkard  group].  Named  for  Belltou, 
Marshall  Co.,  W.  Va.,  where  all  of  the  beds  are  present. 

Has  also  been  called  “Bellton  stage.” 

Hellvale  dags. 

llell vale  sandstone. 

Devonian  (Middle)  : Northern  New  Jersey  and  southeastern  New  York 
(Orange  County). 

N.  H.  Darton,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pp.  367.  373).  Bellvale  flag*. — 
Hard  thin-bedded  sss.  merging  Into  dark-colored  below.  Chiefly  dark  gray.  Bell- 
vale  Mtn  I Orange  Co.,  N.  Y.]  consists  largely  of  these  flags.  Overlain  by 
Skunnemunk  cgl.  and  underlain  by  Monroe  [Cornwall]  shales.  Thickness  1,300 
to  2.000  ft. 

II.  Kies,  1807  (N.  Y.  State  Geol.  15th  Ann.  Rept.,  vol.  1).  The  Bellvale  flag*  extend 
from  N.  J.  State  line  to  N.  end  of  Skunnemunk  Mtn,  where  they  terminate  some- 
whut  abruptly.  Assigned  to  Hamilton  epoch. 

E.  C.  Eckel.  1902  (N.  Y.  State  Geol.  20th  Ann.  Kept.,  pp.  rl44  to  rl50).  The 
Bellvale  flag*  contain  Middle  Dev.  plants. 

H.  B.  Kiimmel  and  S Weller,  1902  (N.  J.  Geol.  Surv.  Ann.  Rept.  State  Geol.  1901). 
The  lower  beds  of  Bellvale  flag*  contain  Hamilton  fossils  [listed). 

C.  A.  Hartnagel,  1912  (N.  Y.  Geol.  Surv.  Hdb.  19,  p.  69).  The  plant  remains  from 
Bellvale  flag * Indicate  Middle  I>ev.  age.  and  It  seems  probable  the  higher  beds  are 
as  late  as  Portage. 

J.  V.  Lewis  and  11.  B.  Kt'ramel,  1915  (N.  J.  Geol.  Surv.  Bull.  14,  p.  56,  and  geol. 
map  of  N.  J.).  Bellvale  mm. — Gray  ss.  and  sandy  sh.  A few  Hamilton  fossils. 

W.  Goldring,  1931  (N.  Y.  State  Mum.  Hdb.  10.  p.  396).  Bellvale  sh.  contains  Mid. 
Dev.  plants. 

Belly  an  series. 

C.  (R.)  Keyes,  1924  (Pan-Ain.  Geol.,  vol.  42,  p.  288).  Sss..  2,000  ft.  thick,  lying 
uncon.  below  Pierrlan  series  and  uncon.  above  Coloradan  series  in  Albertu.  Of 
Mid  Cretacic  age.  Includes  Allison  fm.  [only  fm.  mentioned!. 

Derivation  of  name  not  stated. 

Belly  River  formation. 

Upper  Cretaceous  (of  Montana  age)  : Alberta  and  Saskatchewan,  Canada. 

G.  M.  Dawson.  1883  (Canada  Geol.  Surv.  Rept.  1880-82,  p.  4B)  and  1885  (Canada 
Geol.  Surv.  Rept.  1882-3-4.  pp.  37C-126C).  Belly  River  eerie *,  Cretaceous,  Canada. 

R.  G.  McConnell.  1886  (Canada  Geol.  Surv.,  n.  s.,  vol.  1,  pp.  63C-65C).  Belly  River 
eerie*,  Cretaceous,  Canada. 

The  Belly  River  fm.  of  Canada  has  been  considered  to  be=Two  Medicine 
fm.  and  Virgelle  ss.  of  Blaekfoot  Indian  Res.,  northern  Mont,  and  Judith 
River  fm.,  Claggett  fm.,  and  Eagle  ss.  of  central  Montana. 

W.  S.  Yarwood.  1931  (A.  A.  P.  G.  Bull.,  vol.  15.  No.  10.  pp.  1269-70).  Belly  River 
group  ns  here  used  Includes  (descending)  Pale,  Foremost.  Pakowki,  and  Milk  River 
fms.  Belly  River  ns  used  by  Canadian  Geol.  Survey  is  restricted  to  Pale  beds  and 
Foremost  fm.  and  is  =*  Judith  River  of  Mont. 

M.  Y.  Williams,  1932  (Jour.  Geol.,  vol.  40,  No.  6.  p.  561),  Belly  River  of  Alberta  and 
Saskatchewan  Is  — Judith  River  fm.  of  Mont. 

Belmont  porphyry. 

Tertiary  (late?):  Central  western  Montana  (Marysville  district). 

J.  Barrell,  1907  (U.  S.  G.  S.  P.  P.  57).  Belmont  diorite  porphyry  dike * and  sheet s. — 
Later  than  Marysville  batholith.  [Mapped  on  and  around  Mount  Belmont,  1 mi.  W. 
of  Marysville.  The  Marysville  batbollth  is  probably  late  Cret.  or  Tert,  and  may 
be  as  young  as  Mio.  Personal  communication  of  J.  T.  Pardee.) 
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Belmont  amygdaloidal  basalt  and  toff. 

Pre-Cambrian:  Southeastern  Ontario  (Belmont  Lake  area). 

W.  G.  Miller  and  C.  W.  Knight,  1914  (Ontario  liur.  Mines  Kept,  vol.  22,  pt.  2,  p.  19). 
Younger  than  Belmont  gabbro  diabase. 

Belmont  gabbro  diabase. 

See  under  Belmont  nmygdntoidnl  hnxnli  and  tuff. 

Belmont  facies. 

Name  applied  by  P.  B.  Stoekdale  ( Ind.  Dept.  Cons..  Div.  Geoi.  Pub.  98,  pp. 
77,  143,  etc.,  1931)  to  a lithologic  development  of  bis  Locust  Point  fm.  in  a 
part  of  southern  Ind. 

Belmont  limestone. 

Pleistocene:  Bermuda. 

C.  ■fichuchert,  1935  (Hint.  geol.  Antlllean-Cariblwau  region,  p.  740), 

Beloit  dolomite. 

Middle  Ordovician : Eastern  Wisconsin  and  northeastern  Illinois  (In  wells). 

F,  W.  Sardeson,  1896  (Am.  Geol.,  vol.  18,  pp.  356-308).  flrloit  fm. — Name  proposed 
tor  tbe  beds  beneath  Galena  Is.,  which  in  previous  repts  have  ts-en  called  Trenton  lx. 
but  which  are  now  considered  to  probably  be  older  than  Treuton  is.  of  N.  Y.,  the 
Galena  probably  beings  N.  Y.  Trenton.  The  Beloit  Includes  beds  which  in  previous 
repts  have  been  called  Blue  lx.  and  Buff  lx. 

Tht?  Beloit  dol.  overlies  St.  Peter  ss.,  and  Includes  equivalents  of  Decorah 
sh.  (of  Trenton  age)  and  Platteville  Is.  (of  Black  Klver  age). 

Named  for  exposures  at  Beloit,  Wis. 

Belt  aeries. 

A provincial  series  of  pre-Camb.  metamorphosed  sed.  rocks  widely  developed 
In  Mont.,  Idaho,  eastern  Washington,  and  British  Columbia.  In  early 
repts  called  "Belt  fm.,”  “Belt  terrane,”  "Belt  lieds,”  and  "Belt  group.” 
For  definition  see  U.  S.  G.  S.  Bull.  769,  pp.  106-112. 

Beltian  system. 

A term  introduced  by  R.  A.  Daly  in  1913  (12th  Int.  Geol.  Cong.  Guidebook  8, 
p.  J32)  for  rocks  In  B.  C.  that  correspond  to  Belt  series  of  Mont,  and 
Idaho. 

Belva  shale. 

Pennsylvanian:  Western  Arkansas  coal  field. 

A.  Winslow,  1896  (X.  Y.  Acad.  Sri.  Trans.,  vol.  15,  p.  51).  Rrlva  xh. — Sh.,  0 to  500  ft. 
thick,  overlying  Ozark  as.  and  underlying  Hartwell  ss. ; all  Included  In  Sebnstian 
stage.  [Is  a part  of  Fort  Smith  fm.) 

Probably  named  for  Belva,  Scott  Co. 

« 

Belveal  sand. 

A subsurface  sand,  of  Penn,  age  and  25±  ft.  thick,  in  central  northern  Okla., 
probably  correlating  with  part  of  Band  Creek  fm.  In  Garber  pool, 
Garfield  Co.,  it  lies  at  1.600  ft.  depth,  the  Walker  sand  lying  at  1.5<K)  ft.  and 
the  Campbell  at  1,700  ft. 

tBelvhlere  shale. 

Lower  Cretaceous  (Comanche  scries)  : Central  southern  Kansas. 

It.  T.  Hill,  1895  (Am.  Jour.  Set,  3d,  vol.  50,  pp.  208-234).  (On  pp.  208  to  210 
Betvidere  xh.  la  defined  as  consisting  of  blue  sh.,  with  indurated  fossil  layers,  106 
ft  thick,  overlying  Cheyenne  sa.  and  underlying  "Dakota"  bb„  both  including  and 
excluding  oyster  bed  (Champion  shell  bed)  at  base.  On  p.  211  Belvidere  Is  defined 
as  Including  Belvidere  xhalex  ("for  which  Cragln  has  proposed  Kiotra  since  this 
paper  was  written”)  and  Cheyenne  as.,  or  all  beds  btw.  "Dakota"  ss,  [the  quota- 


Digitized  by  Google 


158  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


tlon  marks  arc  Hill’s]  above  and  Red  Beds  below.]  Contains  Comanche  fossils. 
Named  for  Belvidere,  Kiowa  Co. 

P.  W.  Cragin,  1895  (Am.  Gool.,  vol.  16,  pp.  557-585).  Belvidrre  bed s (or  Walker 
beds ) is  proposed  to  include  Kiowa  Bh.  ( = Belvidere  sh.  of  Hill),  Champion  shell 
bed,  and  underlying  Cheyenne  ss..  Walker  being  suggested  in  case  objection  is 
made  to  use  of  Belvidere  to  include  more  than  Belvidere  shales  of  Hill,  but  Bclvl- 
dere  Is  preferable  name  for  this  larger  unit. 

C.  8.  Prosser,  1897  (Univ.  Geol.  Surv.  Kans..  vol.  2,  pp.  111  + ),  divided  the  Comanche 
of  southern  Kans.  into  Kiowa  sh.  (including  Champion  sh.  bed)  and  Cheyenne  ss., 
and  suggested  that,  if  a name  is  needed  for  the  2 fms.  combined,  some  other  name 
than  Belvidere  be  adopted. 

Subsequent  repts  simply  used  Kiowa  and  Cheyenne  for  the  subdivisions  of 
the  Comanche  in  southern  Kans.,  and  Belvidere  and  Walker  dropped  out 
of  the  literature  until  1924.  The  Mentor  fm.  of  central  Kans.  was  as- 
signed to  a higher  position  in  the  Comanche  than  the  Kiowa,  and  the  3 
names  were  used  for  many  years  for  the  subdivisions  of  the  Comanche  In 
Kans. 

W.  II.  Twenhofel,  1924  (Kans.  Geol.  Surv.  Bull.  9).  Belvidere  fm.  as  here  defined 
includes  (descending):  Greenlcaf  ss.  memb.,  25  to  50  ft.;  Spring  Creek  sh.  memb.. 
25  to  50  ft.;  and  Kiowa  sh.  memb.,  the  latter  including  "Champion  shell  bed" 
at  base.  Overlies,  apparently  conformably,  Cheyenne  ss.,  but  R.  C.  Moore  says 
there  is  evidence,  at  least  locally,  of  uncon.  Underlies  Kirby  clay  memb.  of 
‘•Dakota"  fm.,  apparently  conformably.  | Twenhofel  divided  Belvidere  fm.  of 
McPherson  Co.  into  4 members,  listed  in  1924  entry  under  Mentor  fm.] 

F.  M.  Bullard,  1928  (Okln.  Geol.  Surv.  Bull.  47,  p.  49).  It  seems  unadvi sable  to 
retain  Hill's  term  Belvidere  and  place  the  various  beds  as  members  of  this  fm. 
They  certainly  do  not  contain  enough  characteristics  to  justify  placing  them  in  a 
single  fm.  The  term  Behnderr  is  therefore  discarded  and  the  members  (Greenlcaf 
ss..  Spring  Creek  clay,  and  Kiowa  sh.)  are  described  as  fms. 

Belvidere  Mountain  amphibolite. 

Paleozoic:  Northwestern  Vermont  (Jay  Peak  quadrangle). 

8.  B.  Keith  and  G.  W.  Bain,  1932  (Eicon.  Geol.,  vol.  27.  No.  2.  pp.  173-174).  Belvi- 
dere Mtn  amphibolite.  Paleozoic,  extends  from  Belvidere  Mtn  |SE.  corner  of 
Jay  Peak  quad.]  as  far  N.  as  Hazen’s  Notch  road.  Is  a typical  metamorphosed 
diabase  or  pyroxene  diorite. 

Bern  is  moraine. 

Pleistocene  (Wisconsin  stage)  : South  Dakota,  southern  Minnesota,  and 
northern  Iowa. 

F.  Levorett,  1922  (Geol.  Soc.  Am.  Bull.,  vol.  33,  pp.  102-103  and  map).  Name 
introduced  for  outermost  moraine  of  Wisconsin  drift  in  8.  Dak.,  southern  Minn., 
and  northern  Iowa,  which  was  previously  mapped  as  part  of  Altamout  moraine, 
but  which  is  now  known  to  he  older  than  the  moraine  at  Altamont,  8.  Dak., 
the  type  loc.  of  Altamont  moraine.  Named  for  occurrence  at  Bemis,  Deuel  Co., 
8.  Dak. 

Is  of  late  Wisconsin  age,  according  to  W.  (J.  Aidcn. 

Bend  group  (Pennsylvanian). 

tBend  series  (Pennsylvanian  and  Mississippian). 

Central  Texas. 

E.  T.  Dumblo,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pi.  3,  p.  Ixv).  Bend  series. — 
Lkr.  and  shales  forming  basal  Carbf.  deposits  in  central  Tex.  [Llano,  Burnet, 
and  Mason  Counties).  Probably  includes  8ubcarbf.  and  coal  measures.  Contains 
one  or  more  coal  beds.  In  places  seems  to  show  uncon.  with  overlying  Richland 
ss.  (undoubted  Carbf.).  Well  exposed  at  McAnnelly’s  Bend  [of  Colorado  River], 
San  Saba  Co.,  for  which  it  Is  named. 

W.  F.  Cummins,  1891  (Tex.  Geol.  Surv.  2d  Ann.  Rept.).  Bend  div.  is  present  in 
only  central  area  of  northern  Tex.  Consists  of  140  ft.  of  shales  underlain  by 
220  ft.  of  lss.  Is  basal  dlv.  of  Coni  Measures  [Penn.]. 

O.  H.  Glrty,  1912  (U.  8.  G.  8.  Llano  Burnet  folio.  No.  183.  p.  8).  Typical  Bend 
series  of  Tex.  Surv.  is  divisible  into  3 portions — an  upper  and  lower  sh.  sep- 
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a rat  by  A series  of  Ins.  The  lower  dir.  [Barnett  ah.]  I am  referring  to  Mina. 
According  to  canon*  at  present  owed  for  determining  the  Penn,  by  palcnntolugic 
evidence  the  middle  [ called  Marble  Kalla  la.  In  folio]  and  upper  Iculled  Sinttlnvick 
ah.  In  folio]  dlrlaiona  would  be  called  Penn.  I feel  no  healtatlon  111  recognising 
Marble  Kalla  la.  aa  middle  div.  of  typical  Bend  of  Tex.  Kurv..  and  although  1 
did  not  aee  or  collect  fossils  from  the  ah.  at  Mnrble  Falla.  It  aeema  a fairly  aafo 
inference  thut  this  [Kmlttiwlck  ah. J la  upper  illy.  It  aeema  somewhat  doubtful 
whether  the  lowest  dir.  la  represented  in  Burnet  and  Llano  quads. 

C.  Schuchert,  1M5  (Textbook  geol.,  pt.  2,  p.  732),  Included  Bend  In  Penn., 
without  specifying  Hiibdivisions. 

3.  A.  Udden,  C.  L.  Baker,  and  E.  Biise,  101  ft  (Unlv.  Tex.  Bull.  44,  pp. 
41-43),  divided  Bend  srru  s Into  (descending)  Sniithwick  sh..  Marble 
Falls  Is.,  and  Lower  Bend  sh„  and  stated : The  age  of  the  Bend  may 
be  Upper  Miss.  (St.  Louis-Chester  stage),  us  thought  by  J.  I*.  Smith, 
but  it  will  here  be  described  under  Penn,  heading.  It  Is  uncon.  overlain 
by  Struwn  fui.  Loirir  Bend  sh.  Is  0 to  .r>0  ft.  thick,  and  contulus  some 
layers  of  dark  is.  [The  1919  ed.  of  this  bull,  stated:  “The  age  of  the 
Bend  is  probably  early  Penn.” I 

L.  S.  Kempher,  1018  (Remarks  on  geol.  of  north-central  Tex.  oil  and  gas 
region),  assigned  Bind  fm.,  as  he  called  it,  to  Miss.,  and  divided  it  into 
(descending):  (1)  Smithwiek  sh.  (fauna  possibly  extremely  early  Penn., 
but  more  probably  extremely  late  Miss.);  (2i  Marble  Falls  Is.  (fauna 
not  more  recent  than  St.  Louis- Chester  and  not  older  than  Klnderhook)  ; 
(3)  Bend  fm.  (2(10  to  300  ft.  of  black  sh.,  black  lss.  and  sss.,  carrying 
fauna  not  more  recent  than  early  or  middle  Miss,  and  not  older  than 
extremely  late  Dev.). 

J.  A.  Udden,  1019  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  34-38),  divided  Bend  aeries, 
ns  he  called  it,  into  ( descending  1 : Smithwiek  sh.  (few  ft.  to  700±  ft.)  ; 
Marble  Falls  Is.  (200  to  400+  ft.)  ; and  Lower  Bend  sh.  (few  ft.  to 
160  ft.)  ; age  uncertain — whether  all  Penn.,  or  all  Miss.,  or  part  Penn, 
and  part  Miss.  F.  B.  Plummer  (pp.  132-145  of  same  bull.)  assigned 
Bend  fm.  or  Bend  series,  as  he  called  It,  to  lower  I’enn.,  and  included 
in  it  Smltliwlck  sh..  Marble  Falls  is.,  and  Lower  Bend  sh.  W.  G.  Mat 
teson  (pp.  109-211  of  same  bull.)  assigned  Bend  series  (including  the 
same  3 fins.)  to  Miss.  It.  C.  Moore  (on  pp.  217+  of  same  bull.)  assigned 
Bend  series  to  early  Penn.,  and  stated  that  nil  fossils  of  basal  black  sh. 
are  common  to  overlying  tsals  in  lower  port  of  Marble  Fulls  Is.  G.  H. 
Girty  (pp.  71  to  81,  418-420  of  same  bull.)  expressed  opinion  basal 
Bind  sh.  Is  Miss,  and  Marble  Falls  Is.  and  Smithwiek  sh.  ure  Penn. 
Also  that  a thin  is.  of  Miss,  age  laid  been  included  iu  base  of  Marble 
Fulls  Is.  of  some  authors;  that  lower  |«irt  of  this  Miss.  is.  is  absent  at 
Marble  Falls,  but  thnt  upper  part  of  it  may  or  may  not  tie  represented 
at  Marble  Falls.  He  included  this  thin  Miss.  Is.  in  his  basal  Bend  sh. 
He  also  stnled  thut  imixirtunt  ancon,  and  faunal  change  exists  btw. 
Marble  Fulls  Is.  and  underlying  sh.  of  Miss.  uge.  M.  I.  Goldman.  1921 
(U.  8.  G.  S.  P.  P.  129AI,  assigned  true  Marble  Fulls  Is.  to  Penn,  and 
called  the  20  to  50  ft.  of  black  Miss.  Is.  "Lower  Bend ” Is.  and  underlying 
black  sh.  “ Lower  Bend"  sh.,  and  reported  an  uncon.  at  base  of  Marble 
Falls  Is.  and  at  base  of  “Lower  Bend  is.”  The  Bend  series  being  thus 
subdivided  into  Penn,  und  Miss.  fms.  the  name  was  in  1920  discarded 
by  V.  S.  Geol.  Survey. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  25-20), 
replaced  “Lower  Bend  sh.”  with  Barnett  sh.,  which  they  tentatively  re- 
15  1027°— 38 11 
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ferred  to  Miss.  In  Unlv.  Tex.  Bull.  2132,  1922,  they  continued  to  use 
Bend  group  (as  It  is  “one  of  most  widely  known  geological  units  of 
the  SW.”),  classified  it  as  Penn.,  and  included  in  it  Barnett  sh.  They 
also  stated  that  Barnett  sh.  included  at  top  u thin  Is.  that  contains 
fossils  of  "Miss,  aspect,”  and  that  the  Barnett  appears  to  writers  to 
belong  to  Penn,  but  that  it  may  prove  to  be  upper  Miss. 

C.  Schuchert,  1924  (Textbook  geol.,  pt.  2,  pp.  353,  357,  358,  368),  stated: 
Bendiun  series  includes  Smlthwtck  shales,  0 to  1,000  ft. ; Marble  Falls 
ls„  200  to  700  ft. ; and  Lower  shales.  Assigned  to  Penn.,  although  con- 
sidered older  than  usual  type  of  Penn.  fms. 

W.  E.  Hubbard  and  W.  C.  Thompson,  1926  (A.  A.  P.  G.  Bull.,  voL  10,  No. 
0,  pp.  46H62),  restricted  Bend  group  to  Penn.  (Smlthwtck  sh.  and 
Marble  Falls  Is.)  and  assigned  Barnett  sh.  to  Miss.,  as  did  M.  G.  Cheney, 
1929  (Univ.  Tex.  Bull.  2913).  It.  C.  Moore.  1929  (A.  A.  P.  G.  Bull., 
vol.  13,  p.  894),  however,  continued  to  include  Barnett  In  Bend.  But 
J.  P.  Bowen  and  J.  F.  Gibbs,  1932  (A.  A.  P.  G.  Bull.,  vol.  16,  No.  2,  p. 
181 ),  restricted  Bend  group  to  Penn. 

K.  C.  Moore,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  279),  divided 
the  Penn,  “system”  of  Mid-Continent  field  into  4 “series,”  to  which 
he  applied  following  names  (descending)  : Virgil,  Pottawatomie,  Dos 
Moines,  and  Bend.  He  defined  latter  as  follows:  “The  Bend  series,  at 
base  of  the  system,  consists  predominantly  of  marine  beds  containing 
a distinctive  fauna  that  shows  strong  relationship  with  uppermost  Miss, 
faunas.  A distinct  and  widespread  uncon.  marks  top  of  the  series.” 

E.  H.  Sellards.  1933  (Univ.  Tex.  Bull.  3232,  pp.  99-100),  included  in  Bend 
group  only  Smithwick  sh.  and  Marble  Falls  Is.,  and  assigned  both  to 
Penn. 

C.  Schuchert  and  C.  O.  Dunbar,  1933  (Textbook  geol.,  pt.  2,  p.  248), 
included  in  Bend  the  Smithwick  sh„  Marble  Falls  Is.,  and  Barnett  sh., 
and  assigned  its  upper  part  to  Pottsville  time  and  its  lower  part  to  a 
period  of  pre-Pottsville  Penn,  time  "not  represented  by  deposits  in 
Appalachian  region,  Kang.,  Nebr.,  or  111.,  but  corresponding  to  lower 
part  of  Namurlan  of  Europe.” 

R.  H.  Dott,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  5,  p.  579),  used  Bendian  as 
a time  term  for  Penn,  rocks  underlying  Pottsville  of  “standard”  classifi- 
cation; but  this  constitutes  a restriction  of  Pottsville,  which,  according 
to  established  classification,  includes  the  oldest  Penn,  sediments  in 
America.  The  Marble  Falls  is.  was  in  1924  pronounced  by  G.  H.  Girty  to 
be  of  Pottsville  age. 

B.  H.  Harlton,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  8,  pp.  1018-1949),  used 
Bendian  period  ns  a time  term  separating  Penn,  (restricted)  “period" 
from  Miss,  “period,"  and  showed  unconformities  at  top  and  base  of  the 
rocks  assigned  to  his  Bendian  period.  He  divided  his  Bendian  period 
into  paleontologic  subdivisions  called  Upper  Bendian,  Middle  Bendian, 
and  Lower  Bendian,  and  assigned  to  it  various  named  fms.  of  western 
Tex.,  central  Tex.  (the  typical  Bend  region),  Arbuekle  Mtu  and  Ouachita 
Mtn  regions  of  Okla.,  and  also  NE.  Okla  and  NE.  Ark.  In  Bend  region 
he  assigned  to  his  Bendian  period  the  Smithwick  sh.,  Marble  Falls  Is.,  and 
what  appears  to  be  upper  part  of  Bnrnett  sh.,  which  he  showed  (p.  1020) 
as  separated  from  Marble  Falls  Is.  by  a great  hiatus,  and  as  separated 
from  what  appears  to  be  Barnett  sh.  restricted  by  another  hiatus. 
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The  U.  S.  Geol.  Survey  in  1835  adopt ed  Bend  group  as  defined  by  Tex. 
Geol.  Survey  in  1933,  1.  e.,  to  include  the  two  fms.  of  Penn,  age  (Smith- 
wick  sh.  above  and  Marble  Falls  Is.  below)  that  are  present  in  Bend 
region.  F.  B.  Plummer  and  J.  Hornbergcr,  Jr.,  1936  (Univ.  Tex.  Suit. 
Bull.  3534,  p.  65),  also  included  In  Bend  group  (Penn.)  the  Smithwick 
and  Marble  Falls  fins,  and  assigned  the  Barnett  to  Miss. 

tBend  formation. 

Middle  and  Lower  Jurassic:  Northern  California  (Gold  Belt  region). 

J.  S.  Diller,  1892  (prel.  proof-sheet  edition  of  U.  8.  G.  8.  Lassen  Teak  folio.  No. 
15)  and  1895  (published  Lassen  P«ik  folio,  No.  15).  The  Bend  fm.  contains 
some  Is.,  but  is  composed  chiefly  of  slates,  ms.,  and  cgls.,  and  crops  out  along 
western  arm  of  Great  Bend  of  Pit  River.  Isolated  areas  of  the  Is.  are  exposed 
near  stage  road  1 ml.  W.  of  Montgomery  Creek,  and  the  slates  and  sss.  form  upper 
part  of  N.  slope  of  Cedar  Creek  4 ml.  W.  of  Round  Mtn.  Jurassic  fossils.  Rests 
on  Cedar  fm.  and  is  overlain  by  Chico  fm. 

H.  W.  Fairbanks,  July  1894  (Am.  Geol.,  voL  14,  p.  27).  Bend  fm.,  consisting 
of  slates  and  argill.  Is.,  embraces,  as  far  as  is  knowu,  the  Lower  and  Middle 
Jura. 

J.  P.  Smith.  October  1894  (Jour.  Geol.,  vol.  2,  p.  611).  Bend  fm.  was  named  by 
J.  S.  Diller  (U.  S.  G.  8.  lessen  Peak  Sheet.  1892)  to  include  all  Jurassic 
deposits  of  region  of  Big  Bend  of  Pitt  River.  In  a Inter  publication  Mr.  Diller 
(Bull.  Geol.  Soc.  Am.,  vol.  4,  1893,  p.  221)  stated  that  Pitt  River  Jura  corre- 
sponds to  Mormon  ss.  (Middle  Jura)  of  Taylorsville  region.  About  6 mi.  W.  of 
Big  Bond,  in  Big  Canyon,  II.  W.  Fairbanks  discovered  fossils,  in  shaly  l«s.,  which, 
on  examination  by  writer,  proved  to  be  Jurassic  and  probably  — Ha rdgrave  ss. 
(Lower  Jura)  of  Indian  Valley. 

Includes  Potem  and  Modin  fins. 

Bend  sand. 

A subsurface  sand,  of  Penn,  age,  in  Brown,  Eastland,  Stephens,  and  Young 
Counties,  north-central  Tex.  Lies  at  2,700  to  4,200  ft.  depth. 

tBendian  series. 

See  under  Bend  group , C.  Schuchert  1924  and  R.  II.  Dott  1934. 

Benezette  limestone  member  (of  Pocono  formation). 

Mississippian : Central  northern  Pennsylvania  (Elk  County). 

C.  A.  Ashbumer.  1885  (2d  Pa.  Geol.  Surv.  Kept.  It,,  pp.  104-105).  La.,  in  Pocono 
fm.  along  main  branch  of  Straight  Creek,  lying  200  ft.  below  Olean  cgl.  Is  probably 
same  as  Benezette  la.,  found  along  road  8W.  of  Benexette  village. 

F.  G.  Clapp,  1905  <U.  8.  G.  8.  Bull.  249.  p.  21).  Benezette  Is.— At  u few  points 
in  Elk  Co.  a triple  bed  of  Is.,  supposed  to  Is*  of  Pocono  age,  lias  been  found 
about  200  ft.  below  Olean  cgl.  The  upper  bed  is  report'd  ns  having  prohablo 
max.  thickness  of  not  over  7 ft.,  the  others  being  considerably  thinner.  Outcrops 
1 ml.  W.  of  village  of  Benexette. 

Ben  Harrison  limestone. 

Miners’  local  name  for  an  ore-bearing  Is.,  40±:  ft.  thick,  in  middle  part  of 
Oquirrh  fm.  (Penn.)  of  northern  Utah.  Lies  120  to  250  ft.  below  Black 
Bear  Is.  (miners’  name)  and  5002:  ft.  above  Larsen  Is.  (miners’  name). 
Is  worked  in  Ben  Harrison  mine,  Stockton  dist.  (See  U.  S.  G.  S.  P.  P. 
173,  1932.) 

Ben  Lomond  formation. 

Oligoeene  (?):  Trinidad. 

V.  C.  II ling,  1928  (Geol.  Soc.  London  Quart.  Jour.,  vol.  84,  p.  15). 

Bennett  quartzite. 

Pre-Cambrian : Quebec. 

J.  K.  Knox.  1917  (Canada  Geol.  Surv.  Summ  Rept.  1916,  p.  233). 
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Bennett  shale. 

Pennsylvanian:  Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  84.  86,  88,  185).  Bennett 
ah. — Bluish-Kray  and  nearly  black  argill.  sh.  with  one  carbonaceous  streak  resem- 
bling coal  and  a thin  yellowish  to  brownish  Is.  Thickness  8 to  10  ft  in  Nebr.  and 
12  ft.  in  NE.  Kans.  Underlies  Howe  Is.  and  overlies  Glenrock  Is. ; all  Included 
in  Elindale  sh.  tnetnb. 

G.  E.  Condra,  1935.  (See  under  Hotce  Is.) 

K.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  transferred  this  unit  to  Perm. 
This  change  in  Perm. -Penn,  bdy  has  not  been  considered  by  U.  S.  Geol.  Survey 
for  its  publications. 

E.  C.  Reed  (Asst.  State  Geol.  Nebr.),  1936  (letter  dated  Oct.  16).  Type  loc.  of 
Bennett  sh.  is  along  the  Little  Nemaha  and  its  branches  S.  of  Bennett,  Lancaster 
Co.,  Nebr. 

Bennett  oil  sand. 

Subsurface  sand  in  lower  part  of  Penn,  section  of  Graham  field,  in  NW. 
part  of  Carter  Co.,  Okla.,  from  80  to  135  ft.  below  Graham  oil  sand  and 
about  165  ft.  above  Sutherland  oil  sand.  Thickness  10  to  45  ft. 

Bennett  Bridge  beds. 

Upper  Ordovician:  Northern  New  York  (Black  River  Valley). 

R.  Ruedemnnn.  1925  (N.  Y.  State  Mus.  Bull.  258,  pp.  87-89,  138,  141,  149,  154). 
Rf'nnctt  Bridge  beds,  zone  of  Pholadomorpho  naauta. — Uppermost  part  of  Pulaski 
fm.  Overlie  Sandy  Creek  beds  and  underlie  Oswego  nb.  Exposed  along  upper 
Sandy  Creek  and  at  Bennett  bridge,  below  Salmon  River  Falla  [Oswego  Co.]. 

Bennetts ville  facies. 

Name  applied  by  P.  B.  Stockdalc  (Ind.  Dept.  Cons.,  Div.  Geol.  Pub.  98, 
pp.  77,  149,  etc.,  1931)  to  a lithologic  development  (“that  of  the  type 
locality  of  the  fm.”)  of  his  Carwood  fm.  in  a part  of  southern  Ind. 

Bennlng  granite. 

Trade  name  for  a white,  coarse,  granular,  imperfectly  schistose  granite 
exposed  at  Bennlng  mine,  NE.  of  Dahlonega,  Ga.,  where  it  is  associated 
with  a dark-colored  mica  schist.  (See  U.  S.  G.  S.  Bull.  293,  p.  122, 
1906.) 

Bennington  quartzite. 

Lower  Cambrian:  Southwestern  Vermont  (Bennington  County). 

C.  D.  Walcott,  1890  (U.  S.  G.  S.  Bull.  134,  p.  33),  In  discussion  of  the  correlation  of 
the  Lower  Camb.  qtzite  iu  Eastern  States,  called  this  qtzite  in  N.  Y.  and  Vt.  Ben- 
nington qtzite.  but  did  not  otherwise  define  the  name. 

G.  W.  Bain,  1927  (15th  Ropt.  Vt.  State  Geol.,  pp.  222-226).  Bennington  qtzite . — In 
N.  part  of  Vt.  coarse  bouldery  deposits  were  left  on  the  ancient  piedmont  plain. 
In  central  Vt.,  btw.  Brandon  and  Rutland,  the  beds  are  thinner  and  only  in  rare 
instances  do  constituent  grains  exceed  *4  Inch  diara.  At  Bennington  the  beds  are 
composed  of  small  sand  grains.  Unweathered  feldspar  pebbles  are  common  In  the 
deposits  btw.  Brandon  and  Rutland,  which  Indicates  rapid  erosion  and  deposition. 

F.  A.  Burt,  1929  (16th  Kept.  Vt.  State  Geol.,  pp.  68-84,  in  description  of  Bennington 
urea).  Vermont  fm.  consists  locally  of  1,600;+;  ft.  of  Lower  Camb.  qtzites  called 
by  Bain  the  Bennimffton  qtzite. 

Bennington  limestone. 

Lower  Cretaceous:  Southeastern  and  central  southern  Oklahoma. 

•T.  A.  TafT.  1902  (U.  S.  G.  S.  Atoka  folio.  No.  79,  p.  G).  Bennington  la. — Massive  dull- 
blue  sliell  Is.,  10  to  15  ft.  thick,  underlying  Silo  sh.  and  overlying  Uokchito  fm.  In 
Tex.  is  represented  by  80  to  100  ft.  of  calc,  fossillferous  clays. 

Named  for  Bennington,  Bryan  Co. 

Benoiat  sand. 

A subsurface  sand  in  Chester  group  (Miss.)  of  Marion  Co.,  111.  (See  111. 
Geol.  Surv.  Bull.  54,  index.) 
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Bens  Creek  sandstone.  (In  Kanatvba  formation.) 

Pennsylvanian : Southern  West  Virginia. 

H.  V.  Hennen  and  D.  B.  Reger,  1914  (\V.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  p.  204).  Betts  Creek  tts. — Massive,  medium  grained,  micaceous,  grayish 
brown.  Thickness  0 to  30  ft.  Lies  0 to  5 ft.  below  Eagle  coal  and  5 to  10  ft. 
above  Bens  Creek  coal.  Named  for  association  with  Bens  Creek  coal,  which  was 
named  for  Bens  Creek,  Mingo  Co. 

Benson  formation. 

Upper  Cretaceous:  British  Columbia. 

C.  H.  Clapp,  1012  (Canada  Geol.  Surv.  Suium.  Kept.  1911,  p.  90,  and  Canadian  Min. 
Inst.  Trans.,  vol.  15,  p.  338). 

Benson  limestone. 

Middle  Ordovician  (Trenton)  : Central  Kentucky. 

A.  F.  Foerste,  1913  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1,  imprint  on  title  page 
July  1913,  pp.  380,  389,  429,  430).  Benson  or  Biyby  bed. — Fossiliferous  granular 
Is.,  occasionally  pliosphatlc  at  top;  35  ft.  thick.  Underlies  Brannon  bed  and 
overlies  Wilmore  bed.  Hus  been  regarded  same  as  Bigby  fm.  of  Tenu.,  but  Blgby 
should  either  Include  all  strata  btw.  Wilmore  and  Perryvllle  fms.  or  be  restricted 
to  Woodbum  horizon. 

Named  for  Benson,  Franklin  Co. 

Benson  limestone. 

Mississippian  (lower  and  upper?):  Central  northern  Utah  (central  Wa- 
satch Mountains). 

F.  F.  Hlntze,  Jr.,  Dec.  12,  1913  (N.  Y.  Acad.  Sci.  Annals,  vol.  23,  pp.  109,  113). 
Beneon  Is. — Descending:  (1)  Hard,  dark-blue,  cherty,  coralline  Is.,  100  ft.;  (2) 
massive  dark-blue  Is.,  300  ft.  ; (3)  fossiliferous  blue  Is.,  3 ft. ; (4)  thick-bedded  blue 
Is.,  100  ft.;  (5)  dark-blue  cherty  and  brecciated  Is.,  200  ft.;  (6)  hard  blue  Is.,  100 
ft.;  (7)  dark  porous  Is.,  very  fossiliferous,  21  ft.;  (8)  thick-bedded  blue  Is.,  exten- 
sively bored,  120  ft.;  (9)  thick-bedded  light-blue  is.,  43  ft.;  (10)  thin-bedded  blue 
Is.,  45  ft;  (11)  Is.  cgl.  at  base,  thin.  Total  thickness  1,032  ft.  Underlies  Reade 
fm.  without  observed  dlseon.  Uncon.  overlies  Maxfield  fm.  (Ord.).  Named  for  oc- 
currence in  Reade  l Reed  J and  Benson  Ridge,  Just  above  old  mine  workings  of  same 
name  (in  Salt  Lake  Co.]. 

Fossils  collected  from  lower  600  ft.  of  these  rocks  (by  B.  S.  Butler  in  1916 
and  1917)  have  been  identified  by  G.  H.  dirty  as  clearly  of  Madison 
(lower  Miss.)  age.  Whether  upper  900  ft.  contains  evidence  indicating 
that  any  part  of  fm.  is  post-Madison,  and  of  Brazer  age,  remains  to  be 
determined,  but  probably  some  of  it  is  of  Brazer  (upper  Miss.)  age. 

Benson  sand. 

A subsurface  sand,  of  Upper  Dev.  (Chemung  or  Portage)  age,  in  W.  Va. 
that  lies  lower  than  Cooper  sand  and  higher  than  Elk  sand.  The  name 
lias  also  been  carried  into  SW.  Pa.,  where  it  appears  to  have  been  applied 
to  a lower  sand,  70  ft.  thick  in  boring  near  McDonald,  Pa.,  where  Its 
top  lies  2,129  ft.  below  Gordon  Stray  sands.  Named  for  J.  C.  Benson 
well  in  W.  part  of  Barbour  Co.,  W.  Va. 

Bent  sandstone.  (In  Blnestone  formation.) 

Mississippian ; Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  nnd  Summers  Counties, 
pp.  293,  315).  Bent  ss. — Greenish  brown,  micaceous,  flaggy  or  sbaly  ledge,  usually 
40  to  60  ft.  thick.  Lies  50  to  200  ft.  below  top  of  Bluestone  group  [milestone 
fm.].  Rests  on  Upper  Bent  ah.  Type  loc.  is  on  Bent  Mtn  (Mercer  Co.,  1.2  ml. 
SE.  of  Pride),  where  it  la  55  ft.  thick. 

Bent  shale.  (In  Bluestone  formation.) 

Mississippian:  Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 
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D.  B.  Reger,  1928  (W.  Va.  Geol.  Surv.  Kept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  293,  315-316).  Upper  Bent  ah.  immediately  underlies  Bent  bs.  memb.  of  Blue- 
stone  group  and  Is  separated  from  IjOtrer  Bent  ah.  by  Bent  Is.,  0 to  1 foot  thick.  All 
belong  in  Bluestone  group  [Bluestone  fm.).  Upper  Bent  ah.  is  sometimes  red  and 
variegated,  and  sometimes  black  and  fissile,  20  to  40  ft.  thick,  and  contains  marine 
fossils.  Its  type  lot*,  is  on  Bent  Mtn  (Mercer  Co.,  W.  Va.,  1.2  ml.  8E.  of  Pride), 
where  it  is  red  and  green  and  55  ft.  thick.  The  Ixneer  Bent  ah.  is  green,  nrgill., 
und  fissile,  and  carries  marine  fossils.  It  was  not  seen  in  Mercer,  Monroe,  and 
Summers  Counties,  W.  Va.,  but  Is  visible  in  Tazewell  Co.,  Va.,  about  1 ml.  NW.  of 
Bailey  Station ; thickness  6 to  18  ft.  [See  also  under  Bent  la.] 

Bent  limestone.  (In  Bluestone  formation.) 

Mississippian : Southwestern  Virginia  (Tazewell  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Ropt.  Mercer,  Monroe,  and  Summers 
Counties,  pp.  293,  316).  Bent  la. — A thin  lenticular  horizon,  0 to  1 foot  thick, 
named  for  its  association  with  Upper  Bent  sh.  Contains  ostracods.  Is  a memb. 
of  Bluestone  group  [Bluestone  fm.].  Presence  not  noted  In  Mercer,  Monroe, 
and  Summers  Counties,  but  Is  exposed  In  Tazewell  Co.,  Va.,  on  a cross  road  that 
passes  Bailey  Station  NW.  to  Mud  Fork  of  Bluestone  River,  the  outcrop  being  on 
the  Mud  Fork  side  of  the  ridge  and  about  1 ml.  from  the  station,  where  it  lies  btw. 
Upper  Bent  sh.  und  lamer  Bent  sh. 

Benton  shale.  (In  Colorado  group.) 

Upper  Cretaceous:  Southeastern  Montana,  South  Dakota,  eastern  Wyo- 
ming, Nebraska,  southern  Minnesota,  eastern  Colorado,  Kansas,  north- 
eastern New  Mexico. 

F.  B.  Meek  and  F.  V.  Hayden,  1862  (Pbila.  Acad.  Nat.  Scl.  Proc.,  vol.  13,  pp.  419. 
421).  Fort  Benton  group  (Formation  No.  2 of  Oret.). — Dark-gray  laminated  clays, 
sometimes  alternating  near  upper  part  with  seams  und  layers  of  soft  gray  and 
light-colored  Is.  Foasfiiferous.  Thickness  800  ft.  in  vicinity  of  Fort  Benton, 
on  Upper  Missouri  River.  Also  occurs  along  Missouri  River  from  10  mi.  above 
James  River  to  Big  Sioux  River ; along  eastern  slope  of  Rocky  Mtns  ; ami  at  Black 
Hills.  Overlies  Dakota  group  and  underlies  Niobrara  div.  (This  paper  by  Meek 
and  Hayden  described  the  rocks  of  Nebr.,  which  at  that  time  included  Wyo.,  Mont., 
and  Dak.j 

Is  lower  fm.  of  Colorado  group.  For  many  years  the  “Fort.”  has  been 
dropped  from  the  name,  and  Benton  ah.  has  been  used. 

Named  for  Fort  Benton,  on  Missouri  River,  about  40  mi.  below  Great  Falls, 
Mont.,  but  the  strat.  limits  of  the  fm.  are  based  largely  on  sections  along 
Missouri  River  In  northern  Nebr.,  where  Benton  sh.  rests  on  Dakota  ss. 
and  is  overlain  by  Niobrara  Is.  The  early  Cret.  rocks  of  central  Mont, 
region,  including  Fort  Benton,  are  now  classified  as  Colorado  sh.  (=  un- 
divided Niobrara  and  Benton)  and  Kootenai  tm.  (Lower  Cret.).  In 
parts  of  Wyo.  and  eastern  Colo,  the  rocks  formerly  called  Benton  are  now 
divided  into  (descending)  Carlile  sh..  Greenhorn  Is.,  and  Graneros  sh. 
In  central  southern  Wyo.  and  Bighorn  Mtns  they  are  divided  into 
(descending)  Carlile  sh.,  Frontier  fm.,  Mowry  sh.,  and  Thermopolis  sh. 

Benton  sand. 

Tertiary : Southeastern  Missouri. 

C.  F.  Marbut.  1902  (Mo.  TTnlv.  Studies  vol.  1,  No.  3,  pp.  18,  23,  32).  Benton 
aonda. — Gray,  reddish,  or  brownish  sands  in  lower  part,  white  sands  and  whitish 
clays  in  upper  part ; thickness  0 to  200  ft.  Underlie  whole  area  of  Crowley  and 
Benton  ridges  and  apparently  SIkeston  ridge  also.  Of  late  Tert.  age,  probably 
Lafayette  [also  calls  them  T/Ofayctte  Rest  uncon.  on  Idalia  sh.  or  clay,  and 

underlie,  probably  uncon.,  Piketon  or  Lafayette  gravels  or  the  loess. 

Appears  to  belong  to  Wilcox  fm. 
b Named  for  exposures  at  Benton  Ridge,  Scott  Co. 
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Bentonlan  scries. 

A term  applied  by  C.  It.  Keyes  to  deposits  underlying  his  Pierrnu  series 
and  overlying  his  Bcariaii  series.  Includes  Niobrara  Is.  uud  Benton  sh. 
(See  Pan-Am.  Geol.,  vol.  63,  No.  4,  1805.  p.  281,  and  voL  64,  No.  1,  1035, 

p.  11.) 

Benwood  limestone  member  (of  Monongahela  formation). 

Pennsylvanian : Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

M.  R.  Campbell.  1003  (C.  8.  0.  8.  Brownsville  Connellsvllle  folio.  No.  04,  p.  10). 
Benicaod  /*.-  Geographic  name  (to  replace  Inappropriate  name  ''Great  Is.")  for 
the  thick  l*.  which  occupies  interval  btw.  Sewlckley  coal  and  Unlontown  coal.  Is 
generally  composed  of  2 members  having  total  thickness  of  about  140  ft.  bower 
memb.  Is  entirely  Is.  and  70  or  SO  ft.  thick.  Upper  memb.  Is  considerably  broken 
hy  ss.  and  sb.  beds.  Name  Benwood  suggested.  In  correspondence,  by  Dr.  1.  C. 
White,  from  town  of  Benwood,  Marshall  Co..  W.  Va.  According  to  Dr.  White  the 
Is.  Is  well  exposed  In  river  bluffs  In  that  vicinity. 

In  1907  the  W.  Va.  Geol.  Surv.  (Repls.  on  Ohio,  Brooke,  Hancock,  Marshall, 
Wetrel,  and  Tyler  Counties)  restricted  Benwood  I*,  to  lower  div.  of 
“Great  Is.,”  and  applied  Fulton  green  nh.  to  the  thin  sh.  (0  to  5 ft.)  In 
places  separating  it  from  overlying  Unlontown  Is.,  or  upper  div.  of  “Great 
Is."  This  is  present  established  definition  of  Benwood  Is. 

Berea  sandstone. 

Mississippian : Ohio,  southern  Michigan,  western  Pennsylvania,  northeast- 
ern Kentucky,  and  northern  WTest  Virginia. 

J.  8.  Newberry,  1870  (Ohio  Geol.  Surv.  Rept.  Prog.  1800,  pp.  21,  20).  Berea 
grit. — Drab  as., *50  ft.  thick,  underlying  Cuyahoga  sh.  | Cuyahoga  as  here  used 
Included  Sutibury  ah.)  and  overlying  Bedford  ah.  Included  In  Waverly  group. 

Named  for  Berea,  Cuyahoga  Co.,  Ohio. 

t Berea  shale. 

A name  applied  in  some  early  repts  to  Snnbury  sh.  of  Ohio.  Abandoned 
because  of  conflict  with  Berea  ss. 

Berenda  limestone. 

Mississippian : New  Mexico. 

C.  R.  Keyea,  1006  (Jour.  Geol.,  vol.  14,  pp.  147-154),  applied  Berenda  tea.  to  Isa. 
said  to  underlie  Lake  Valley  la.  In  N.  Mex.  Derivation  of  name  not  given. 

C.  R.  Keyea,  1008  (Am.  Inst.  Min.  Engrs.  Bi-Mon.  Bull.  No.  10,  pp.  7 21).  Berenda 
Is. — Nodular  laa..  50  ft.  thick,  consisting  of  (descending)  : (1)  10  ft.  of  bluish 

thinly  bedded  cherty  Is. ; (2)  30  ft.  of  gnty  thinly  bedded  la.  ; (8)  10  ft.  of 
massive  compact  is.  Underlies  Grande  Is.  and  overlies  Bella  sh. 

Probably  (?)  named  for  Berenda  Valley. 

In  several  subsequent  repts  Keyes  assigned  Ids  Berenda  Is.  to  Dev.  and 
correlated  it  with  Martin  Is.  of  Ariz. 

Beresford  phase. 

Pre-Cumbrian : Manitoba. 

J.  F.  Wrigbt.  1930  (Canada  Geol.  8urv.  Sutnm  Rept.  1920,  pt.  B,  p.  160). 

Beresford  Lake  phase. 

Pre-Cambrian:  Manitoba. 

J.  F.  Wright,  1032  (Canada  Geol.  Surv.  Mem.  169,  p.  17). 

Bergman  group. 

Cretaceous  (Upper?):  Northwestern  Alaska  (Koytikuk  Blver  region). 

F.  C.  Schrader.  1002  (Geol.  See.  Am.  Bull.,  vol.  13,  p.  246).  Brronuin  sertes. — 
Essentially  thln-bedded  or  tmdium-bedded  impure  gray  or  brownish  sss.  and  dark 
slates,  with  some  dark  sb.  and  occasional  cgls.,  but  on  N.  It  Is  bordered  by  belt 
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of  cgl.  several  to  10  ml.  wide,  which  apparently  Is  basal  memb.  of  series.  Thick- 
ness 2.000  ft.  Probably  Cret.  Conformably  overlies  Koyukuk  series,  also  Totsen 

series. 

W.  C.  Mendenhall,  1902  (U.  8.  G.  8.  P.  P.  10.  pp.  31—48).  Bergman  aerie*. — Folded 
ss.,  fine  cgls.,  and  dark  sandy  shale*,  the  sss.  and  shales  usually  alternating  in 
thin  bands,  but  occasionally  the  ass.  disappear  and  broad  belts  of  sh.  many 
hundred  ft.  thick  occur.  To  N.  the  sss.  are  replaced  by  cgls.,  and  cgl.  forms  base 
of  aeries.  No  fossils.  Tentatively  assigned  to  Mesozoic. 

Named  for  trading  post  (Bergman)  on  Koyukuk  River. 

Berkeley  group. 

Pliocene:  Western  California  (San  Francisco  region). 

A.  C.  Lawson  and  C.  Palnche,  1902  (Calif.  Univ.  Pub.,  Dept.  Geol.  Bull.,  vol.  2,  p. 
375  and  map).  The  entire  scries  of  rocks,  volcanic  and  sedimentary,  from  bate 
of  Orindan  fm.  to  crest  of  Frowning  Ridge,  is  here  named  Berkeleyan  aerie*, 
and  the  Interval  is  regarded  as  having  a break  in  its  accumulation  dividing  it 
into  Upper  atul  Lower  Berkeleyan.  The  Upper  Berkcleyan  includes  Bald  Peak 
basalt,  Siestan  fm..  Grizzly  Peak  andesite,  and  several  other  unnamed  fms.  The 
Lower  Berkeleyan  includes  Tram  pan  and  Orindan  fms.  and  a great  thickness  of 
unnamed  Igneous  and  sod.  fms.  The  Berkeleyan  series  Is  uncon.  overlain  by 
Campari  series  and  uncon.  underlain  by  Monterey  series. 

A.  C.  I^awson.  1914  (U.  8.  G.  8.  8an  Francisco  folio.  No.  103).  Berkeley  group 
includes  rocks  btw.  top  of  Orinda  fm.  and  base  of  Campus  fm.  Divided  Into 
(descending)  Bald  Peak  bHsalt.  8icsta  fm..  and  Moraga  fm.  Rests,  with  probable 
uncon.,  on  Orinda  fm.,  and  Is  uncon.  overlain  by  Campus  fm. 

Named  for  occurrence  E.  of  Berkeley. 
tBerkeleyan  s?ries. 

See  Berkeley  group. 
t Berkshire  limestone. 

Lower  Ordovician  to  Lower  Cambrian : Western  Connecticut,  Massa- 
chusetts, and  Vermont 

K.  Hitchcock,  1833  (Rept.  on  Geol.,  Min.,  Bot.,  and  Zool.  of  Mass.,  pp.  297-305). 
Berkshire  la. — Constitutes  part  of  the  extensive  Is.  fm.  which  occupies  western 
part  of  Conn.,  Mass.,  and  Vt.  It  passes  through  numerous  gradations  of  tex- 
ture and  color,  from  the  snow-white  coarsely  granular  and  crystalline  variety 
in  Adams  [Muss.)  to  the  dark-gray  almost  compact  variety  in  Wllltamstown,  and 
to  the  even  darker  variety  in  West  St oekbridge. 

Replaced  by  Stockbridgc  Is.,  the  name  Berkshire  having  for  many  years  been 
restricted  to  the  schist 

Berkshire  schist. 

Ordovician,  Cambrian,  and  pre-Cambrian  (?)  : Western  Massachusetts, 

Connecticut,  southwestern  Vermont,  and  eastern  New  York. 

T.  N.  Dale.  1891  (Am.  Geol.,  vol.  8.  pp.  1-7).  Berkshire  sehiats. — In  character  like 
Greylock  schists,  but  more  frequently  calc.,  especially  toward  underlying  Stock- 
bridge  Is.  Overlain  by  Bellows  Pipe  Is.  in  western  Mass.  Thickness  1,000  to 
2,000  ft.  Named  for  prevalence  in  Berkshire  Co.,  Mass. 

T.  N.  Dale,  1893  (U.  8.  G.  8.  13th  Ann.  Rept.,  pt.  2,  pp.  303-306  and  map). 
Berkshire  achiat. — Phylllte  and  muscovite  chlorite  schist,  generally  greenish  or 
grayish,  of  fine  micaceous  aspect,  saponaceous  to  touch;  in  some  places  contains 
cubes  of  pyrite;  often  interbedded  with  purplish  schist  of  similar  character;  both 
often  traversed  by  veins  of  milky  quartz  and  chlorite.  Thickness  200  to  2.000 
ft.  Is  oontemp.  with  Hudson  River  sh..  of  Lower  Sll.  [Ord.  ] age.  Rests  con- 
formably on  Stockbridge  Is.  [Now  known  to  be,  In  places  at  least,  overthrust 
on  8tockbrldge  is.  See  1932  paper  by  Prindle  and  Knopf  cited  beyond.]  Is  over- 
lain,  without  evidence  of  uncon.,  by  Rensselaer  grit  in  Rensselaer  grit  plateau  of 
eastern  N.  Y. 

In  1800  (U.  S.  G.  S.  Bull.  150)  B.  K.  Emerson  described  Berkshire  schist  of 
western  Muss,  as  a ehloritic  hydroraiea  or  sericite  schist.  In  1912  (U. 
S.  G.  S.  Bull.  521)  T.  N.  Dale  assigned  the  Berkshire  to  Middle  Ord. 
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(Trenton)  and  Upper  Ord.  lif  1917  (U.  S.  O.  8.  Bull.  597,  p.  39)  B.  K. 
Emerson  descrll**d  (and  mapped)  Berkshire  schist  as  an  extensive  slaty 
fm.,  which  in  its  western  parts  In  N.  Y.  is  characterised  by  presence 
of  Upper  Ord.  fossils  and  in  Its  eastern  parts  becomes  a complete  mien 
schist,  with  garnet,  staurolite,  and  tourmaline,  and  so  much  feldspar 
that  It  may  be  culled  In  plnees  a schistose  gneiss.  "It  makes  up  nearly 
all  mtn  ridges  that  rise  from  the  Is.  valleys  in  western  Mass.”  [Mapped 
as  Ord.] 

In  1927  the  U.  S.  Oeol.  Survey  discarded  Hudson  schist,  upon  recommenda- 
tion of  E.  B.  Knopf,  who  stated  it  Is  same  as  Berkshire  sehlst,  the 
preferred  name.  For  many  years  the  Berkshire  was  classified  as  Ord., 
hut  additional  work  proved  thut  In  some  areas  the  rocks  mapped  under 
that  name  included  Camb.  and  pre-Camb.  rooks.  (See  E.  B.  Knopf, 
Am.  Jour.  Sol.,  5th,  vol.  14,  Dec.  11*27,  pp.  429-458,  and  references  there- 
in ; also  L.  M.  Prindle  and  E.  B.  Knopf,  Am.  Jour.  Bel.,  5th,  vol.  24,  Oct. 
1932,  pp.  257-302.)  The  latter  rept  divided  the  rocks  in  N.  half  of 
Berkshire  Co.,  Mass.,  that  had  previously  been  mapped  ns  Berkshire 
schist  into  several  named  fms.  of  Ord.,  Camb.,  and  pre-Camb.  age; 
and  subsequent  work  has  shown  that  Berkshire  schist  in  8.  half  of  Berk- 
shire Co.  is  also  susceptible  of  subdivision  Into  several  fms.  of  different 
ages.  The  name,  however,  Is  still  considered  a useful  blanket  term,  in 
other  areas  in  which  it  has  lieen  used,  and  its  retention  is  recommended 
by  Mrs.  Knopf  “to  cover  certain  predominantly  nrglll.  rocks  of  variable 
metamorphic  rank  whose  age  is  still  undet  except  that  the  existing 
evidence  indicates  thut  they  are  not  younger  than  Ord.  and  that  they 
may  include  rocks  as  old  as  pre-Camb."  This  recommendation  has 
been  adopted  by  U.  8.  Geol.  Survey,  with  the  expectation  that  as  rapidly 
as  accumulated  evidence  Justifies,  this  comisisite  unit  in  other  areas 
will  be  separated  into  rocks  of  different  ages,  bearing  different  names. 

Berkshire  sand. 

A commercial  term  applied  to  the  friable  beds  of  Cheshire  qtzite  excavated 
E.  of  the  station  at  Berkshire,  Berkshire  Co.,  Mass. 

Berkshire  County  series. 

Pre-Cambrian : Western  Massachusetts. 

W.  O.  Crosby,  1870  (Rept.  on  geol.  map  of  Mass.,  p.  40|,  applied  Berkshire  County 
scries  to  pre-Paleozoic  rocks  of  Berkshire  Co.,  including  Kalian  Is.,  qtzite,  Taronlc 
si.,  and  clay  si.,  gneiss,  and  mica  schist. 

Borland  River  shales. 

Cretaceous:  Alberta. 

J.  Mac  Vicar,  1924  (Canada  Oeol.  Hurv.  Summ.  Rept.  1»2S,  pt.  B.  p.  .14). 

fBerlln  gneiss. 

Late  Paleozoic  (?)  : Northern  New  Hampshire  (White  Mountains). 

C.  H.  Hitchcock,  1873  (Rept.  Oeol.  Surv.  N.  II.  1872,  p.  7),  used,  hut  did 
not  define,  Berlin  gneiss,  and  showed  it  as  older  than  gneiss  of  Win- 
nlpesogee  Lake  und  younger  than  the  porpliyritlc  gneiss  and  granite  of 
N.  H.  In  same  year  (Proc.  Boston  Sts-.  Nat.  Hist.,  vol.  15,  pp.  304-309) 
he  stated  that  Bethlehem  gneiss  "may  possibly  In'  same  us  the  gneiss 
at  Berlin."  In  1874  (Geol.  N.  H.,  pt.  1,  btw.  pp.  508  and  545)  he  stated: 
I think  the  Luke  gneiss  (Lake  Wiunipiseogee  gneiss)  includes  the  Berlin 
and  Manchester  ranges. 
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C.  H.  Hitchcock,  1877  (Geol.  N.  H.,  pt.  2,  p.  Ill),  used  Berlin  or  Lake  gneiss 
tor  fine-grained  gneiss  underlying  Montalban  group  and  overlying  Beth- 
lehein  gneiss  in  White  Mtns,  in  N.  part  of  which  is  Berlin  Twp  and 
village  of  Berlin. 

On  1982  geol.  map  of  U.  S.  the  rocks  of  Berlin  region  are  mapped  as  pre- 
Camb.,  upon  basis  of  information  supplied  by  M.  Billings.  But  Billings 
later  (Sei.,  Jan.  19,  1934)  stated:  "It  is  very  probable  that  there  are 
no  pre-Camb.  rocks  in  central  N.  H.,  and  perhaps  in  whole  State;”  also 
that  "most  of  the  intrusive  rocks,  originally  assigned  to  pre-Camb.,  are 
actually  younger  than  lower  Dev. also  that  “even  the  high-grade 
metamorphlc  rocks  are  Paleozoic.” 

M.  Billings,  1935  (letter  dated  Aug.  27).  Berlin  gneiss  belongs  to  New 
Hampshire  magma  series  [which  he  classifies  as  late  Dev.  or  lute  Carbf.  1. 

Berlin  rhyolite  gneiss. 

Pre-Cambrian  (pre-Huronian?)  : Central  southern  Wisconsin  (Green  Iuike 
County). 

H.  D.  Irving.  1877  (Geol.  Wis.,  vol.  2,  p.  820).  Berlin  quartz  porphyry  occurs  at 
city  of  Berlin,  Green  Lake  Co.  [See  also  T.  C.  Chamberlin,  p.  149,  of  same  vol., 
where  be  called  the  rock  Berlin  porphyry.] 

S.  Weidman,  1808  (Wis.  Geol.  Nat  Hist.  Sure.  Bull.  3,  Sd.  ser.  2,  pp.  32-47). 
Berlin  rhyolite  gneiss  (pre-Camb.)  outcrops  at  Berlin,  Green  Lake  Co.  Is  the 
Berlin  porphyry  of  Chamberlin. 

C.  K.  Van  Hlse  and  C.  K.  Leith.  1011  <C.  S.  G.  8.  Mon.  82.  p.  366).  The  pre-Camb. 
crystalline  rocks  at  Berlin  "way  be  supposed  to  be  pre-IIuronlan," 

tBerlin  limestone.  (In  Conemnugh  formation.) 

Pennsylvanian : Southwestern  Pennsylvania. 

F.  and  W.  G.  Platt,  1877  (2d  Pa.  Geol.  Surv.  Rept.  H,,  pp.  223,  286.  202).  Berlin 
Is. — At  Forwardstown.  Somerset  Co.,  it  consists  of  an  upper  Is.  2 ft.  thick,  which 
rests  on  1 ft.  0 In.  of  yellow  clay  underlain  by  2 in.  of  coal,  and  a lower  Is. 
1 ft.  6 in.  thick ; and  its  top  lies  90  ft.  below  Elk  Lick  la.  and  its  base  lies 
8 ft.  0 in.  above  Hershberger  is.  [A  section  on  p.  202  shows  Berlin  coal  65  to 
70  ft.  below  Klk  Lick  Is.  and  10  ft.  above  Berlin  la.,  which  here  is  8 ft.  thick  and 
occurs  5 ft.  above  Platt  coal. ] 

Same  ns  Ames  Is.  memb.  of  Conemaugh  fin. 

Berlin  group.  (In  Conemaugh  formation.) 

Pennsylvanian  : Southwestern  Pennsylvania. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q).  Berlin  group  underlies  Morgantown 
ss.  and  extends  to  base  of  Platt  (?)  coal,  which  underlies  Green  Crlnoldal  (Berlin) 
la.  In  Allegheny  Co. 

Berlin  elay. 

Name  applied  by  II.  F.  Flint  (Geol.  Sue.  Am.  Bull.,  vol.  44,  No.  5,  pp.  965- 
987,  1933)  to  a late  Pleist.  elay  that  underlies  parts  of  eastern  Berlin 
Twp,  Conn. 

Bermuda  earth. 

Miocene:  Eastern  Virginia. 

W.  B.  Clark.  1897  (Md.  Geol.  Surv.,  vol.  1,  p.  197).  The  nearly  pure  dlatomaceous 
earth  of  Chesapeake  fm.  Is  sometimes  known  as  "Richmond  earth,"  from  ita  wide 
occurrence  in  vicinity  of  Richmond.  It  was  long  referred  to  in  literature  as 
" Bermuda  earth,”  from  its  supposed  occurrence  on  Island  of  Bermuda,  but  the 
specimen  upon  which  the  reference  was  based  was  ultimately  shown  to  have  come 
from  Bermuda  Hundred,  on  James  River  [in  Chesterfield  Co.,  Va.]. 

Bernndotte  sandstone.  (In  Pottsvllle  formation.) 

Pennsylvanian:  Central  western  Illinois  (Fulton  County). 

T.  E.  Savage,  1927  (Am.  Jour.  Sri.,  5tli.  vol.  14.  pp.  307-316).  Bernadotte  ss. — 
Coarse-grained,  massive  ss.  at  base  of  Carbondale  fm.  (as  he  proposed  restricting 
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Carbondale]  in  Fulton  Co.  Fills  erosion  channel  In  Pottavllle  fm.  I Derivation  of 
name  not  stated,  but  probably  town  of  Bernadotte,  Fulton  Co.] 

H.  R.  Wanless,  1931  (111.  State  Geol.  Surv.  Bull.  00,  pp.  179-193).  Bernadotte  8*. 
in  places  cuts  out  underlying  beds  down  to  coal  No.  1. 

II.  R.  Wanless,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  804),  showed  top  of  Bernadotte 
hs.  lying  50 ± ft.  below  coal  No.  2 and  as  cutting  out  beds  down  to  aud  into 
coal  No.  1. 

Bernadotte  cyclical  formation. 

A name  applied  by  H.  It.  Wanless  (III.  Geol.  Surv.  Bull.  60,  1031,  pp.  170- 
193)  to  a middle  portion  of  Pottsvillo  fm.  (Penn.)  of  central  western 
111.,  based  upon  the  rhythmic-cycle  theory  of  deposition.  Derivation  of 
name  not  stated. 

tBernalillan  series. 

A time  term  introduced  by  C.  R.  Keyes  to  cover  part  of  the  Perm,  deposits 
of  N.  Mex. 

Bernalillo  shale. 

Permian:  Central  northern  New  Mexico. 

C.  R.  Keyes.  1903  (Ores  and  Metals,  vol.  12,  p.  48),  The  Permo-Carbf.  of  N.  Mex. 
consists  of  scries  of  red  shales  and  888.  called  Bernalillo  shale*  in  Sandia  Mtns. 
Younger  than  Coyote  ss.  (Derivation  of  name  not  given.] 

C.  R.  Keyes,  1903  (Kept.  Gov.  N.  Mex.  to  U.  8.  Secy  Interior,  pp.  337-341),  gave 
thickness  of  Bernalillo  terranc  as  1,000  ft. 

C.  (R.  1 Keyes,  1922  (Pan- Am.  Geol.,  vol.  37,  p.  420).  The  so-called  Bernalillo  shales 
comprise  Abo  red  beds  ami  Yeso  pink  beds. 

tBernallian  series  (Keyes). 

Same  as  tBernalillan  series. 

Bernardston  formation. 

Devonian:  Western  and  central  Massachusetts,  southeastern  Vermont,  and 
southwestern  New  Hampshire. 

J.  D.  Dana,  1873  (Am.  Jour.  Sci.,  3d.  vol.  0.  pp.  339-352),  in  describing  the 
Helderberg  rocks  of  Connecticut  River  Valley,  referred  frequently  to  Bernardston 
yarnetiferous  mica  si.,  Bernardston  si.,  and  Bernardston  qtzitc,  as  being  of 
Helderberg  age. 

B.  K.  Emerson,  1890  (Am.  Jour.  Sci.,  3d,  vol.  40.  pp.  203-275,  302-374).  Bernards- 
ton series. — Upper  Dev.  metamorphle  rocks,  containing  Chemung  fossils,  with  a 
few  Hamilton  forms.  Includes  amphibolite,  mica  schist,  hornblende  schist,  qtzlte, 
Is.,  cgl.,  argillite,  and  gneiss.  Occurs  at  Bernardston,  Mass. 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Holyoke  folio,  No.  50;  also  U.  8.  G.  S.  Mon.  29, 
pp.  253-300  and  map).  Bernardston  ftn. — Mica  schists  and  hornblende  schist; 
underlain  by  qtzite  in  thick  beds,  with  lss.  containing  Upper  Dev.  corals;  at 
base  cgl.  of  pebbles  derived  from  Leyden  argillite,  which  is  locally  changed  to 
gneiss.  Thickness  1.050  ft.  Uncon.  overlies  Leyden  argillite  and  uncon.  under- 
lies Juratrias  l Newark  group).  [See  also  B.  K.  E.,  U.  8.  G.  8.  Bull.  597,  1917.) 

Named  for  occurrence  at  Bernardston,  Mass. 

tBernnrdston  limestone. 

Devonian : Western  and  central  Massachusetts. 

J.  D.  Dana,  1877  (Am.  Jour.  Sci.,  3d.  vol.  14,  pp.  379-387),  applied  Bernardston  Is. 
to  crinoidAl  Is.  in  midst  of  Helderberg  fm.  ut  Bernardston,  Mass.,  which  is  a bed 
in  Bernardston  fm.  The  U.  8.  GeoL  Survey  does  not  apply  the  same  name  t.o  a 
geologic  unit  and  to  a part  thereof. 

Berne  member. 

Mississippian : South-central  Ohio. 

J.  E.  Hyde.  191 5 (Jour.  Geol..  vol.  23,  pp.  050.  057,  059.  000,  067,  669,  674-082). 
Berne  mem 6. — Largely  pebbles,  but  sss.  of  moderate  coarseness  Hnd  shah's  are 
found  in  it  at  some  localities.  Thickness  0 to  20  ft.  Always  present  (in  Lit  king, 
Fairfield,  and  Hocking  Counties)  and  readily  recognized  resting  on  Bluck  Hand 
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mernb.  [restricted  use  of  Black  Hand].  Lithologically  very  like  underlying  cgis. 
and  heretofore  Included  In  Black  Hand  fm.  but  here  separated  out  as  distinct 
top  memb.  of  Cuyahoga  fm.  Whether  It  be  regarded  as  closing  the  Cuyahoga 
or  opening  the  Logan  it  separates  two  groups  of  sediments  essentially  different 
from  each  other  in  many  ways.  Underlies  Byer  memb.  of  Logan  fm.  [the  beds 
called  Byer  were  previously  included  in  Black  Hand  fm.].  Equivalent  to  cgl. 
1 of  C.  S.  Prosser. 

J.  E.  Hyde,  1927  (Ohio  Geol.  Surv.,  4th  ser.,  Bull  31,  pp.  43-64).  Berne  cgl. 
memb. — Coarse  conglomeratic  ss.  Can  be  traced  from  Vinton  Co.  to  Wayne  Co., 
a distance  of  120  ml.  Its  history  belongs  to  Logan  fm.  [In  detailed  sections 
in  this  rept  the  Berne  is  Included  in  Cuyahoga  fm.,  but  in  description  it  is 
included  in  Logan  fm.] 

These  beds  belong  to  Black  Hand  fm.  of  Prosser  and  others. 

Named  for  exposures  in  Berne  Twp,  Fairfield  Co. 

Berne  member  (of  Marcellus  shale). 

Middle  Devonian:  Eastern  New  York  (Berne-Durhum  quadrangle). 

G.  A.  Cooper,  1933  (Am.  Jour.  8ci.,  5th,  vol.  26,  pp.  544,  548).  Berne  memb.  is 
proposed  for  interval  btw.  Onondaga  Is.  and  Otsego  memb.  of  Marcellus  in  region 
K.  of  Schoharie.  Dark  gray  sh.,  with  a white  or  gray  strenk,  and  usually 
crumbles  Into  small  lumps ; concholdal  fracture  when  fresh.  Type  section  is  In 
hill  8.  of  Berne,  where  memb.  is  280  ft.  thick.  It  Is—  Union  Springs,  Cherry 
Valley,  and  Chittenango  members  of  the  Marcellus  of  Unadilla  and  Chenango 
Valleys  and  other  areas. 

t Berners  formation. 

Jurassic,  Triassic.  and  probably  Paleozoic:  Southeastern  Alaska  (Berners 
Bay  region). 

A.  Knopf,  1911  (U.  s.  G.  8.  Bull.  446.  pp.  14-19,  map).  Berner * fm.  (Juraetic- 
Crct. ) . — A sed.  fm.,  dominantly  slates  and  graywackes.  Some  basaltic  green- 
stones and  quart*  porphyry  schists,  of  small  importance,  are  associated  with  it. 
Splendidly  displayed  along  W.  shore  of  Berners  Bay  and  along  Lynn  Canal  from 
Point  St.  Mary  to  mouth  of  Independence  Creek ; nlso  on  E.  shore  of  Berners 
Bay. 

G.  C.  Martin,  1926  (U.  8.  G.  8.  Bull.  776,  pp.  256  260).  “Berners  fm.”  includes 
rocks  of  Jurassic,  Triassic,  and  probably  Paleozoic  age,  and  name  is  discarded. 

Beroun  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Minnesota. 

F.  Leverett,  1028  (U.  8.  G.  8.  P.  I’.  154).  Named  for  Beroun.  Pine  Co. 

Bertha  limestone.  (In  Bluefield  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Roger.  1926  (W.  Vn.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  299,  393).  Bertha  Ih. — Yellow,  impure,  siliceous;  2 to  15  ft.  thick;  marine 
fossils.  Underlies  Upper  Bertha  sh.  and  overlies  I.ower  Bertha  sh.,  all  mem- 
bers of  Bluefield  group  [ fm.  J.  Named  for  association  with  Bertha  ss.  and 

Upper  Bertha  sh.,  but  not  exposed  at  typo  loc.  of  Bertha  ss.  Observed,  how- 
ever, at  other  localities  in  Summers  Co.,  and  in  Monroe  and  Mercer  Counties, 
also  in  Tazewell  and  Giles  Counties,  Va. 

Bertha  sandstone.  (In  Bluefield  formation.) 

Mississippian:  Southeastern  West  Virginia  and  southwestern  Virginia 
( Tazewell  County ) . 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers 
Counties,  pp.  299,  391).  Bertha  as. — Usually  greenish  gray,  shaly,  and  30  to  50 
ft.  thick,  but  in  some  localities  is  massive  and  gray.  Underlies  Lower  Graham 
sh.  and  overlies  Upper  Bertha  sh.,  nil  members  of  Bluefield  group  [fm.].  Type 
loc.  along  mtn  road  which  ascends  from  Bertha  toward  Low  Gap  School,  Sum- 
mers Co.  Also  exposed  in  Monroe  Co.,  W.  Va.,  and  in  Tazewell  Co.,  Va. 
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Bertha  shale.  (In  Bluefield  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger.  1920  (W.  Vn.  Geol.  Surv.  Kept.  Mercer,  Monroe  and  Summers 
Counties,  pp.  299,  392-394).  Upper  Bertha  8h. — Usually  sandy,  but  sometimes 
red  and  variegated ; 45  to  75  ft.  thick ; occasional  plant  and  murine  fossils ; 
underlies  Bertha  ss.  and  overlies  Bertha  Is.,  all  members  of  Bluefield  group 
[fm.  1 ; named  for  association  with  Bertha  ss.,  but  is  concealed  at  type  loc.  of 
that  ss. ; occurs  in  Mercer,  Monroe,  and  Summers  Counties.  Lower  Bertha  ah. — 
Usually  greenish  yellow,  but  occasionally  a red  and  variegated  or  sandy  deposit, 
50  to  90  ft.  thick ; underlies  Bertha  Is.  and  overlies  Bradshaw  ss. ; type  loe. 
same  as  Upper  Bertha  sh. ; occurs  in  Mercer,  Monroe,  and  Summers  Counties. 

Berthelet  member. 

Middle  Devonian:  Southeastern  Wisconsin  (Milwaukee  region). 

G.  O.  Kaasch,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Hoc.,  pp.  262,  205). 
Berthelet  tnemb.  (novum). — Basal  memb.  of  Milwaukee  fm.  Consists  of  dol.  and 
waterlime,  dull  gray,  shaly  in  lower  part,  upper  few  ft.  u hard  vitreous  single 
layer  of  dol.  with  many  cavities  containing  calcite,  marcasite,  sphalerite,  and 
millerlte  crystals,  and  usphaltum.  Faunules  change  considerably  vertically.  High- 
est beds  contain  many  cephalopods ; below  this  pelecypods  and  small  brachlopods 
are  abundant ; lower  beds  have  yielded  most  of  fish  remains  for  which  Milwaukee 
locality  has  long  been  famous.  Thickness  of  memb.,  21  ft.  at  type  loc.,  which  is 
Milwaukee  cement  quarry.  Underlies  Liudwurm  memb.  of  Milwaukee  fm.  and 
overlies  Thiensville  fm. 

Probably  named  for  village  of  Berthelet,  Milwaukee  Co. 

Bertie  limestone  member  (of  Salina  formation). 

Silurian:  New  York  (western  to  east-central)  and  southeastern  Ontario. 

E.  J.  Chapman,  1804  (A  popular  and  practical  exposition  of  the  minerals  of  Canada, 
p.  190).  Lower  flelderberg  group  occupies  a comparatively  narrow  strip  of  slight 
thickness  in  Western  Canada,  btw.  E.  end  of  Lake  Eric  and  township  of  Cayuga 
[Ontario].  It  in  no  place  exceeds  50  ft.  in  thickness  and  consists  of  lowest  div. 
of  the  group  as  subdivided  by  N.  Y.  geologists,  or  of  equivalents  of  their  “Water- 
lime  group  or  Tentnculite  Is.”  With  us,  in  Western  Canada,  it  might  be  called 
Bertie  or  Cayuga  dol.,  as  its  only  known  exposures  are  in  those  townships;  or  a 
still  better  term  would  be  Euryptn'ue  fm.,  so  named  front  its  principal  and  char- 
acteristic fossil,  Eurypterus  retnipes.  In  above  townships  it  consists  of  thin-bedded 
grayish  dolomites,  interstratlfied  toward  base  with  a few  brownish  shales  and  with 
a brecciated  bed  composed  chiefly  of  dol.  fragments. 

C.  Schuchert,  1903  (Am.  Geol.,  vol.  31,  pp.  100-175).  Bertie  fm. — Name  proposed 
by  Chapman  In  1804.  The  Lower  Waterlime  Ewrj/pf eras- bearing  mag.  lss.  and 
shales,  50  ft.  thick.  Underlies  Coblesklll  Is.  (called  ‘‘Bullhead  rock”  In  western 
N.  Y.),  and  overlies  Salina  proper  or  Onondaga  salt  group.  In  southern  half  of 
Appalachian  region  the  Bertie  fm.  Is  not  lithologically  distinguishable  from  the 
Salina,  and  here  the  latter  term  [Salina]  is  extended  to  embrace  entire  interval 
btw.  Niagara  and  Manlius.  [He  at  that  time  treated  Coblesklll  Is.  as  basal  part 
of  his  “Manlius  fm.  redefined."] 

In  190.‘5  (N.  Y.  State  Mus.  Ildb.  19)  J.  M.  Clarko  introduced  Camillas  sh. 
for  the  beds  underlying  BcrLi#  waterlime , and  applied  Coblesklll  to  fm. 
overlying  the  Bertie.  For  many  years  this  was  definition  of  the  Bertie 
of  N.  Y.  In  1909,  however,  W.  H.  Sherzer  and  A.  W.  Grnbau  (Geol.  Soc. 
Am.  Bull.,  vol.  19,  pp.  544,  550)  introduced  Akron  dol.  for  tBullhead  dol. 
of  western  N.  Y.,  which  they  stated  is  approx.=Cobleskill  of  eastern 
N.  Y.  But  the  beds  above  the  Bertie  in  western  N.  Y.  continued  to  be 
called  Coblesklll  Is. 

In  1917  ( Geol.  Soc.  Am.  Bull.,  vol.  28,  pp.  173-174)  G.  H.  Chadwick  re- 
vived Akron  dol.  (stating  that  “the  correlation  eastward  of  the  Akron 
with  the  Coblesklll  remains  to  be  worked  out  anew,  but  it  is  now  be- 
lieved to  he  substantially  correct”),  and  divided  the  beds  which  for  14 
years  had  been  called  Bertie  Is.  or  Bertie  fm .,  as  follows  (descending)  : 
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Buffalo  cement  bed  [later  renamed  Willianuville  by  Chadwick],  carrying 
enrypterids,  0 to  6 ft. ; Scajaquada  dark  shales  and  blacky  waterlimes, 
0 to  8 ft,  with  at  base  the  Bridgeburg  horizon,  with  eurypterids;  Falkirk 
dol.,  30  ft.;  O-alka  beds  (dark  gray  and  shaly,  with  bloeky  waterlime  at 
base  carrying  eurypterids),  20  ft.  Chadwick  also  stated  "the  name  Bertie 
should  either  be  retained  in  the  primitive  sense,  covering  the  entire  series 
inclusive  of  the  Akron,  or  else  be  restricted  to  the  cement  bed  here 
called  the  Buffalo,  a name  said  to  be  preoccupied.”  On  p.  174  of  same 
publication  M.  Y.  Williams  stated:  I wish  to  make  a plea  for  the  con- 
tinued use  of  the  term  Bertie.  At  type  loc.  it  was  clearly  used  to  include 
the  licds  below  tho  Akron  dol.  and  above  the  Camillus  sh.,  ulthough 
the  sh.  is  not  exposed. 

In  1919  (Canada  Dept.  Mines,  Geol.  Surv.  Mem.  Ill)  M.  Y.  Williams  classi- 
fied the  rocks  of  Niagara  River  as  follows:  Akron  dol.,  Bertie  waterlime, 
Camillus  sh.  In  1925  (N.  Y.  State  Mus.  Bull.  285,  pp.  5-14)  R.  Ruede- 
mann  divided  the  lute  Sil.  deposits  of  western  N.  Y.  as  follows:  (1) 
“Bull  Head"  ( Akron  dol.),  "the  western  continuation  of  the  Cobleskill 
Is.;”  (2)  Bertie  waterlime ; (3)  Camillus  sh. 

G.  H.  Chadwick,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  pp.  80-82),  stated: 
It  is  possible  the  entire  succession  in  eastern  N.  Y.  (Binnewater,  Wilbur, 
Rosendale,  Cobleskill,  Rondout,  and  “Manlius”)  all  belongs  to  Manlius 
group  (Keyser)  rather  than  any  of  it  to  the  Bertie  (Tonoloway)  or 
Salina. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  343),  stated:  Wilbur  Is. 
and  Rosendale  waterlime  probably  together  represent  Bertie  waterlime 
farther  W. 

Adopted  by  U.  S.  Geol.  Survey  as  top  memb.  of  Salina  fm.  in  N.  Y. 

Named  for  exposures  at  Bertie  (and  in  Bertie  Twp),  Ontario,  about  6 mi. 
W.  of  Buffalo,  N.  Y. 

Bertram  dolomite. 

Silurian?  (Niagaran?) : Eastern  Iowa  (Linn  County). 

W.  H.  Norton,  18115  (Iowa  Boot.  Surv.  vol.  4,  pp.  135-138).  Bertram  beds. — Light 
to  medium  drab  mag.  Is.,  hard  and  brittle,  O to  24  ft.  thick,  near  top  of  Sii. 
Underlie  Cuggon  beds  and  overlie  Anamosa  or  Mount  Vernon  beds.  Assigned  to  Sil. 

See  also  under  Gower  dol. 

W.  H.  Norton,  1921  (Iowa  Geol.  Surv.  vol.  27,  Ann.  Rept.  1910,  p.  372).  While  true 
place  of  Bertram  beds  must  be  uncertain  until  fossils  are  found  in  it  or  a distinct 
uncon.  is  seen  above  or  below,  it  is  related  to  Wnpsltitnicon  (Dev.)  in  texture 
and  brecciation,  and  may  note  be  provisionally  classed  with  that  fm.  Occurs,  so 
far  as  known,  in  Linn  Co.  only,  and  outcrops  along  zone  of  contact  btw.  811.  and 
Dev.  Extends  from  Bertram  up  valley  of  Big  Creek,  and  appears  at  various 
points  in  valley  of  Indian  Creek  to  W.  Sections  on  Big  Creek  show  thickness  of 
50+  ft.  Occurs  btw.  the  fosslliferous  beds  of  Cogyun  phase  of  the  Otis  and 
uppermost  Niagaran.  and  shows  well-defined  contacts  with  each. 

M.  A.  Stainbrook,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  pp.  249-251), 
Included  Bertram  beds  in  Otis,  placed  Otis  above  Coggon,  and  Included  all  in 
Wapslplnlcon  Is.  (Dev.).  But  A.  II.  Sutton  (p.  277  of  same  rept.)  stated  Bertram 
is  Niagaran,  and  belongs  in  the  Gower. 

Set-  also  under  Anamosa  dol. 

Named  for  Bertram,  Linn  Co. 

Berville  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Michigan.  Shown  on  moraine 
map  (pi.  32)  In  U.  S.  G.  S.  Mon.  53.  Named  for  Berville,  Macomb  Co. 
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Berwick  gneiss. 

Pre-Cambrian(?)  : Southwestern  Maine  (Berwick  and  North  Berwick 
Townships)  and  southeastern  New  Hampshire. 

F.  J.  Katz,  1917  (Wash.  Acad.  Bel.  Jour.,  vol.  7,  p.  198).  Berwick  gneiss. — Highly 
metamorphosed  and  recrystallized  gruywacke,  qtzite,  and  thin  micaceous  beds, 
developed  in  belt,  1 to  10  or  more  ml.  wide,  extending  SW.  from  Falmouth  and 
Gorham,  Maine,  to  and  beyond  Lee,  N.  II.  Probably  Pre-Camb. 

F.  J.  Katz,  1917  <U.  8.  G.  8.  P.  P.  108,  pp.  16G-107).  Berwick  gneiss.— Chiefly  gray- 
wacke  gneiss,  but  contains  clean  qtzites.  micaceous  qtzites,  mica  schist,  and 
argillite  schist  and  si.  Beds  range  in  thickness  from  an  inch  to  few  ft.  Almost 
all  rocks  are  moderately  fine-grained  and  delicately  banded.  Colors  dark  gray, 
bluish  gray,  and  brown.  Thickness  undeterminable.  Age  unknown,  but  pre-Carbf. 
Relations  to  Algonklon(?)  complex  undet.  Included  in  Merrimack  slates  and 
Rockingham  schist  of  Hitchcock.  Named  for  development  at  Berwick,  York  Co., 
Maine. 

On  1933  geoi.  map  of  Maine,  by  A.  Keith,  these  rocks  are  mapped  as  pre- 
Camb. 

Berwick  quartz  diorite. 

Devonian  (?)  : Southwestern  Maine. 

A.  Wandke,  1922  (Am.  Jour.  Sci.,  5th,  vol.  4,  p.  153).  Berwick  quartz  diorite. — Small 
stock  of  quart*  diorite  about  2 ml.  B.  of  Berwick.  York  Co.  The  contact  phase  is 
essentially  a gabbro,  but  central  mass  is  a typical  quartz  diorite.  Included  in 
Agamenticus  complex,  but  may  possibly  correlate  with  Cape  Neddick  gabbro. 
Assigned  to  Dev.(?). 

Berwyn  conglomerate. 

Pennsylvanian:  Central  southern  Oklahoma  (Arbuckle  Mountains). 

J.  T.  Richards  and  R.  A.  Blrk,  1925  (A.  A.  P.  G.  Bull.,  vol.  9,  No.  6,  pp.  983,  987-988). 
Berwyn  cgl. — A series  of  Is.  cgls.,  arkosic  sss.,  dark  shales,  and  thin  Iss.  Banded 
pebbles  form  part  of  the  Is.  cgls.  at  several  horizons.  The  pebbles  vary  in  size 
from  a fraction  of  an  inch  to  3 inches  in  length.  Their  most  common  material  is 
Is.  derived  from  the  older  iss.  of  Arbuckle  Mtns,  but  granite,  chert,  and  other 
fragmentary  materials  are  not  uncommon.  South  of  Arbuckle  Mtus  the  series  rests 
uncon.  on  Glenn  fm.  (Penn.)  and  Is  overlapped  by  Trinity  Hand  < Comanchean). 
North  of  the  mtns  the  relation  of  the  series  to  underlying  fm.  was  not  determined 
and  areal  extent  in  this  region  was  left  for  future  determination.  Eastern  and 
western  limits  not  determined  definitely.  Formerly  called  Franks  cgl.  Probably 
belongs  to  Vanoss  fm.  of  Morgan. 

Named  for  occurrence  8.  of  town  of  Berwyn,  Carter  Co. 

Berwyn  member.  (In  Skanea teles  shale.) 

Middle  Devonian : Central  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Set.,  5th,  vol.  19,  pp.  219,  221,  etc.).  Berwyn  memb.  of 
Bkaneatele a fm. — Dark,  aren.  sh.  overlying  Pompey  memb.  of  Skaneateles.  Well 
exposed  In  Conklin's  Falls  (The  Cascades)  ravine  In  Butternut  Valley,  8E.  of 
Syracuse.  At  type  section  the  fauna  has  a “Marcellus  or  I^eiorhynchus  facies.” 
Traced  westward  it  becomes  argill.  and  fissile.  Well  exposed  at  Rose  Hill  below  the 
Centerfleld  and  In  Cllntonvllle  Ravine,  Skaneateles  quad.  At  both  places  it  grades 
into  Centerfleld.  Thickness  at  type  section  Is  200 ± ft.  Thins  to  W.  to  90  ± ft.  at 
Rose  Hill.  Is  235  ft.  thick  at  Hamilton  village.  To  E.  of  type  section  the 
*• Leiorhynchu s facies”  becomes  less  prominent  by  influx  of  typical  Hamilton  fossils 
as  the  shales  become  more  aren.  At  Gould’s  quarry,  in  Uuadllla  Valley,  the 
characteristic  Leiorhynchus  lavra  is  lacking  and  Hamilton  fossils  are  abundant 
at  top  of  section ; also  the  basal  05  to  90  ft.  of  Berwyn  has  become  aren.  and 
similar  to  upper  Pompey.  [Derivation  of  name  not  stated,  but  probably  is  village 
in  Tully  quad.] 

Bessemer  granite. 

Pre-Cambrian : Southern  North  Carolina  and  northwestern  South  Carolina. 

A.  Keith  and  D.  B.  Sterrett,  1917  (U.  8.  G.  8.  Bull.  660D,  p.  129).  Bessemer 
granite. — Medium-  to  fine-grained  muscovite-blotite  granite  near  quartz  monzonite 
in  composition.  Locally  porphyrltlc.  In  all  outcrops  it  has  a strong  schistose 
structure,  and  In  many  places  it  has  been  metamorphosed  into  white  and  gray 
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quartx-sericlte  schists  that  bear  no  resemblance  to  the  original  granite.  Only  in 
certain  favorable  outcrops  can  the  gradation  from  the  schistose  granite  to  serlclte 
schist  be  seen.  The  porphyrltie  varieties  have  in  some  places  been  metamorphosed 
into  quartz-uugen  aericite  schist  or  “bird's-eye"  schists. 

Named  for  fact  that  one  of  minor  bodies  of  the  granite  underlies  Bessemer 
City,  Gaston  Co.,  N.  C. 

Bessie  member  (of  Quartermaster  formation). 

Permian : Western  Oklahoma. 

II.  L.  Griley,  1933  (Pan-Am.  Geol.,  vol.  59,  No.  3,  p.  234).  Subdivision  of  Quarter- 
master fm.  of  western  Okla.  has  been  made  by  field  geologists  to  facilitate  descrip- 
tion nnd  correlation.  Names  for  these  divisions  have  been  In  use  several  years 
without  definition  in  geol.  literature.  The  fm.  is  divided  into  3 members  (descend- 
ing) Elk  City , Doxey,  and  Beaaie.  The  basal  memb.  (Bessie)  was  named  by 

Schweer  and  Buckstaff.  The  Elk  City  ss..  Triasslc  age  being  unproved,  is  left  as 
a memb.  of  the  Quartermaster.  { All  there  Is  about  these  new  members.) 

D.  A.  Green.  1930  (A.  A.  P.  G.  Bull.,  vol.  20,  No.  11,  pp.  1473,  1474),  divided  Quarter- 
master fm.  of  Custer,  Washita.  Beckham,  Caddo,  and  Grady  Counties  into  (descend- 
ing) : Elk  City  ss.,  Doxey  sh..  and  Cloud  Chief  memb,  (ss.,  gyp.,  and  dol.  facies). 
The  Doxey  Is  160  to  200  ft.  thick  in  Washita  and  Beckham  Counties.  Contact 
with  Elk  City  ss.  is  Irregular.  Near  middle  of  the  Doxey  there  are  several  bench- 
forming  beds  of  siltstone.  The  Elk  City  memb.  is  almost  solid  ss.  It  is  well 

exposed  in  S K. *4  of  T.  11  N.,  R.  19  W.  Its  max.  observed  thickness  is  upprox. 

170  ft.,  but  cover  of  windblown  sands  has  made  it  Impossible  to  locate  its  top. 

f Bethany  limestone. 

An  abbreviated  form  of  Bethany  Falls  Is.  that  has  been  used  by  some 
geologists.  According  to  R.  C.  Moore,  1936  (Kaus.  Geol.  Surv.  Bull.  22, 
p.  87),  the  Bethany  Is.  of  C.  II.  Keyes,  18!I6  (Am.  Jour.  Sci.,  4th,  vol. 
2,  pp.  221-225)  is  synonymous  with  tErie  Is.  of  Haworth. 

Bethany  gas  sand. 

A subsurface  sand  occurring  at  depth  of  2.8G0A:  ft.  in  Wnskom  gas  field, 
Caddo  Parish,  NW.  I.a. 

Bethany  Falls  limestone.  (In  Kansas  City  group.) 

Pennsylvanian : Southwestern  Iowa,  northwestern  Missouri,  southeastern 
Nebraska,  and  enstern  Kansas. 

Q.  C.  Brnadhead.  1868  (St.  Louis  Acad.  Sci.  Trans.,  vol.  2.  p.  320).  Bethany  Fallt 
Is. — Upper  7 inches  fine-grained,  huff  colored,  brittle,  shelly,  fucoidal  Is.,  with  very 
few  fossils;  lower  part  irregularly  and  evenly  bedded  light-grayish  or  drab  crys- 
talline Is.  weathering  buff.  Thickness  18  to  22  ft.  Is  bed  166  of  detailed  section 
of  Coul  Measures  from  NW.  corner  of  Mo.  to  Glasgow,  Howard  Co.  Mo. 

II.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  nnd  Mines  vol.  13),  de- 
fined Bethany  Falla  la.  memb.  of  Kanatta  City  fm.  as  consisting,  in 
NW.  Mo.,  of  15  to  25  ft.  of  Is.  (locally  called  "cotton  rock”)  underlying 
Galesburg  sh.  memb.  and  overlying  Ladore  sh.  memb. 

Until  1932  Bethany  Falls  is.  was  included  in  the  Kansas  City  (which 
U.  S.  Geol.  Survey  treated  as  a fm.  in  Mo.  and  Iowa  und  as  a group 
in  Ivans.),  nnd  was  defined  ns  underlying  Galesburg  sh.  and  overlying 
Ladore  sh.  In  Jan.  or  Feb.,  1932  (Nebr.  Geol.  Surv.  Bull.  5,  21  ser„ 
pp.  17-18),  C.  O.  Dunbar,  R.  C.  Moore,  and  G.  E.  Condra  divided  Bethany 
Falls  Is.  into  (descending)  Swope  Is.,  Sugar  Creek  sh.,  and  Middle  Creek 
Is.  Later  in  1932  (Aug.  28  to  Sept.  3)  R.  C.  Moore  (Kaus.  Geol.  Soc. 
6th  Ann.  Field  Conf.  Guidebook)  used  Swope  la.  to  include  (descending) 
Bethany  Falls  Is.,  Hushpuckney  sh..  Middle  Creek  Is.,  Elm  Braueh  sh., 
Sniabar  Is.,  Mound  City  sh.,  Critizer  Is.,  Tennison  Creek  sh.,  nnd  Schu- 
bert Creek  Is.;  and  this  definition  was  repeated  by  Moore  and  Condra 
in  their  Oct.  1932  chart,  and  by  Moore  in  his  classification  of  May  1, 
1935.  N.  D.  Newell  in  his  May  15,  1935,  classification  (Runs.  Geol. 
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Surv.  Bull.  21)  restricted  Swope  Is.  to  beds  btw.  top  of  Bethany  Falls 
Is.  memb.  and  base  of  Middle  Creek  Is.  memb.  Also  in  1982  Moore  and 
Condra  greatly  restricted  both  Kansas  City  group  and  Ladore  sh.,  and 
treated  Swope  Is.  as  basal  fm.  of  their  Bronson  group. 

R.  C.  Moore,  1036  (Knns.  0<*ol.  Surv.  Bull.  22.  pp.  86-88).  Bethany  Fall*  7*. 
(Broadband  1868,  Illnds  and  Greene,  1915,  etc.)  Is  traced  from  Houth-eentral  Iowa 
(tEarlliam  Is.  of  Iowa  Geol.  Surv.)  to  southern  Hans.,  near  Oklu.  bdy.  It  was 
called  tMound  Valley  by  early  Kuns.  Geol.  Surv.,  but  Bethany  Fulls  lias  priority. 
Lower  part  consists  of  1 to  20  ft.  of  light-gray,  dense,  t bin-bedded  Is.,  in  uneven, 
somewhat  wavy  layers  with  sh.  partings  and  fairly  abundant  fossils.  Upper  part 
consists  of  up  to  7 ft.  of  bluish-gray,  massive,  mottled  or  nodular  Is.  that  is 
believed  to  be  of  algal  origin,  and  locally  of  13±ft.  of  gray  white  oolitic  Is. 
Total  thickness  of  Bethany  Falls  Is.  12  to  27  ft.;  av.  in  E.  Kans.,  18±ft. 

See  Kana-Nebr.  chart  compiled  by  M.  G.  Wilma rth,  1930. 

The  name  Bethany  Falla  has  also  been  used  in  a broader  sense,  to  include 
beds  from  top  of  Westerville  Is.  of  Iowa  repts  to  base  of  Ilertha  Is.,  but 
this  usage  was  long  ago  discarded. 

Bethel  sandstone.  (Of  Chester  group.) 

Mississippian ; Western  Kentucky,  southeastern  Illinois,  northeastern  Mis- 
sissippi, and  northwestern  Alabama. 

C.  Butts,  1917  (Ky.  Geol.  Surv.  Mississippian  series  in  western  Ky.,  p.  63).  Bethel 
8*. — The  88.  overlying,  probably  with  Blight  uncon.,  Ohara  Is.  memb.  of  Ste.  Gene- 
vieve Is.  in  western  Ky.  Is  thick-bedded,  rather  coarse-grained  88. ; with  some 
pebbles  but  not  conglomeratic.  Thickness  10  to  40  ft.  Is  Cypress  bs.  [so-called] 
of  Ulrich  in  U.  S.  G.  S.  P.  P.  36.  Is  overlain  by  Rldenhower  sh.  In  some  places 
and  by  Gasper  oolite  in  other  places.  Is  especially  thick  and  well  displayed  in 
vicinity  of  Bethel  School,  3V6  ml.  W.  of  Marion,  Crittenden  Co.,  Ky. 

S.  Weller,  1920  (111.  Geol.  Surv.  Bull.  41).  Bethel  **.  underlies  Paint  Creek  fm. 
and  overlies  Renault  fm. 

S.  Weller,  1923  (Ky.  Geol.  Surv.,  ser.  6,  vol.  10).  Bethel  mm.  of  Butts  is  same  as 
bis  Sample  ss. 

S.  Weller,  1927  (Ky.  Geol.  Surv.,  ser.  6,  vol.  26).  Bethel  mm.  underlies  Pnint  Creek 
fm.  and  uncon.  overlies  Renault  Is. 

C.  Butts,  1926  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14,  p.  184),  extended  the  use  of 
Bethel  *8.  into  northern  Ala.,  for  the  ss.  overlying  Ste.  Genevieve  Is.  in  that  area. 

C.  Butts,  1929  (Jour.  Geol.,  vol.  37,  p.  46).  Bethel  mm.  underlies  Renault  fm.  and 
overlies  Oharn  Is.  memb.  of  Ste.  Genevieve  Is.  Although  I {originally]  includtnl 
In  my  conception  of  the  Bethel  the  overlying  Cypress  as.  shown  only  by  rock  waste 
on  the  top  of  the  hill  just  NE.  of  Bethel  School,  it  is  nevertheless  true  that  the 
conspicuous  ledge  at  the  base  la  really  a fair  representation  of  the  unit  to  which 
the  name  was  intended  to  apply. 

A.  II.  Sutton  and  J.  M.  Weller,  1932  (Jour.  Geol.,  vol.  40,  No.  5,  pp.  430-442). 
Bethel  *«.  is  same  as  Sample  ss. 

See  also  under  Ste.  Genevieve  la. 

Bethel  schist 

Upper  Cumbrian:  Southeastern  Vermont  (Windsor  County). 

C.  II.  Rlchardaon,  1924  (14th  Rept.  Vt.  Slate  Geol.,  pp.  82-83,  on  Bethel  Twp). 
Bethel  Mi-hint. — Hydro-mica  schists,  line-grained  greenish,  schistose,  highly  meta- 
morphosed sedimentary  rocks,  more  or  less  intimately  associated  with  chlorite, 
and  characterised  by  numerous  lenses,  or  eyes,  and  stringers  of  granulur  quartz. 
Underline  [Igneous]  chlorite  schist  (Lower  Camb.)  which  underlies,  with  apparent 
dlsrnn.,  the  various  members  of  Missisquoi  group.  Of  Lower  Camb.  age.  [C.  H. 
Richardson  in  1927  assigned  his  Bethel  schist  to  Upper  Camb.,  and  stated  that 
it  traverses  entire  W.  part  of  Bethel  Twp,  from  which  it  derived  its  name.  See 
also  Bethel  group,  of  which  he  treated  this  schist  ns  a part.] 

C.  II.  Richardson,  1929  (16th  Rept.  Vt.  State  Geol.,  pp.  208-246,  on  Reading, 
Cavendish,  Baltimore,  and  Chester  Twps).  Bethel  nchint  Is  present  in  Chester 
Twp  and  to  S.,  but  is  absent  in  Reading,  Cavendish  and  Baltimore.  Believed 
to  form  base  of  Upper  Camb.  in  Vt.  [In  table  opp.  p.  288  Bethel  chlorite  echist 
is  used,  and  la  assigned  to  base  of  Upper  Camb.] 

151627°— 38 12 
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Bethel  group. 

Upper  Cambrian:  Southeastern  Vermont  (Windsor  County). 

C.  H.  Richardson.  1927  (15th  Kept.  Vt.  State  Geol.,  pp.  127-158,  describing  Barnard, 
Pomfret,  and  Woodstock  Twps).  Bethel  group  (mapped)  includes  the  hydromica 
schist  (Bethel  schist)  of  earlier  repts  and  the  chlorite  schist,  flatter  schists 
occasionally  conform  in  dip  and  strike  with  the  Bethel  schists,  with  which  they 
nre  often  intimately  associated.  In  such  instances  they  may  be  regarded  as  of 
sed.  origin  and  as  a part  of  Bethel  group.  In  Roxbury.  to  N.,  they  are  not  of  sed. 
origin  but  are  igneous.  Narrow  beds  of  chlorite  schist  may  occur  in  overlying 
Missisquoi  group.  [Presumably  named  for  Bethel,  Windsor  Co.] 

C.  H.  Richardson,  1929  (16th  Kept.  Vt.  State  Geol.,  table  opp.  p.  288),  used  Bethel 
chlorite  schist,  and  assigned  it  to  Upper  Camb. 

Bethel  granite. 

Devonian:  Southeastern  Vermont  (Windsor  County). 

See  under  Knox  Mtn  granite . Presumably  named  for  Bethel,  which  is  in 
NW.  part  of  Windsor  Co.,  SE.  Vt. 

E.  J.  Poyles  and  C.  H.  Richardson,  1929  (16th  Kept.  Vt.  State  Geol.,  table  opp.  p.  288), 
assigned  this  granite  to  Dev. 

Bethel  sand. 

A subsurface  sand,  of  Miss,  age,  in  western  Ky.  that  has  been  identified  as 
Aux  Vases  (?)  ss.,  of  Chester  group.  (See  A.  A.  I*.  G.  Bull.,  vol.  16,  No.  3, 
p.  244 , 1932.) 

Bethel  lime. 

A subsurface  oil  zone,  of  Miss,  age,  in  western  Ky.  that  has  been  identified 
as  Renault  Is.,  of  Chester  group.  (See  A.  A.  P.  G.  Bull.,  vol.  16.  No.  3, 
p.  244,  1932.) 

Bethel  pyroxene  diorite. 

Age(?)  : Eastern  New  York  (Dutchess  County). 

R.  Balk,  1926  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  5,  pi.  1,  etc.). 

Bethlehem  gneiss. 

Late  Devonian  or  late  Carboniferous:  Northwestern  New  Hampshire  (Am- 
monoosuc  River  region). 

C.  FI.  Hitchcock,  1872  (Kept.  Geol.  •Surv.  N.  H.  1871).  Bethlehem  gneiss. — Gneiss 
abounding  in  talcoid  mineral,  perhups  pinite.  Underlies  whole  of  Bethlehem. 

C.  II.  Hitchcock,  1873  (Am.  Ass.  Adv.  Sei.  Proc.,  vol.  21,  pp.  135-151).  Bethlehem 
gneiss. — Characterized  by  either  chlorite  or  green  pinite.  Rests  uncon.  on  the 
porphyritic  gneiss.  Believed  to  be  younger  than  White  Mtn  gneiss. 

C.  H.  Hitchcock,  1873  (Proc.  Boston  Soc.  Nat.  Hist.,  vol.  15.  pp.  304-309).  Bethle- 
hem gneiss  believed  to  be  older  than  White  Mtn  gneiss. 

C.  H.  Hitchcock.  1877  (Geol.  N.  H.,  pt.  2,  pp.  104.  348-355,  428,  and  btw.  pp.  658 
and  675).  Bethlehem  gneiss  assigned  to  Laurentlan.  The  fine-grained  Is  5,000  ft. 
thick  and  the  ordinary  gneiss  6,300  ft.  thick.  Overlies  the  porphyritic  gneiss 
(Laurent  Ian). 

C.  II.  Hitchcock,  1896  (Jour.  Geol.,  vol.  4,  pp.  44—62).  Bethlehem  gneiss  or  proto- 
gene.— Cblorltlc  gneiss.  Occurs  only  on  E.  slope  of  Conn.  Valley.  It  does  not 
follow  that  all  of  these  protogene  areas  are  of  same  character.  Each  one  must 
be  studied  by  itself.  They  are  batholiths.  Assigned  to  Archean. 

C.  H.  Hitchcock,  1904  (Geol.  Soc.  Am.  Bull.,  vol.  15,  pp.  461-482,  map).  The 
porphyritic  granite  and  Bethlehem  granite  are  eruptive  igneous  rocks,  of  evidently 
middle  or  late  Paleozoic  age. 

C.  H.  Hitchcock,  1905  (Geol.  of  Littleton.  N.  H..  Unlv.  Press,  Cambridge).  Bethle- 
hem protogene. — Characterized  by  chlorite,  talc,  rotten  mica,  or  other  decomposition 
products.  Named  for  town  of  Bethlehem. 

C.  R.  Williams.  1934  (Appalachia,  vol.  20,  No.  4,  pp.  69-78,  map),  assigned  Bethlehem 
gneiss  to  Carbf.(T). 

M.  P.  Billings  and  C.  R.  Williams,  1935  (Geology  of  Franconia  quad.  N.  H.,  p.  9 and 
map)  assigned  Bethlehem  granodlorite  gneiss  to  late  Dev.  or  late  Carbf.,  and  to 
New  Hampshire  magma  series;  and  in  1935  Billings  mapped  it  in  Littleton  and 
Moosilauke  quads,  (in  Geology  of  Littleton  and  Moosllauke  quads.,  N.  H.),  and 
continued  that  age  designation. 
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Bethlehem  granite. 

See  under  Bethlehem  gneiss. 

Bethlehem  moraine. 

Pleistocene  (Wisconsin  stage)  : Northwestern  New  Hampshire  (Ammo- 
uoosuc  River  region). 

J.  W.  Goldthwalt,  1910  (Geol.  Soc.  Am.  Bull.,  vol.  27.  pp.  263-284).  Bethlehem 
moraine  Ib  probably  not  old«»r  than  Carroll  moraine. 

I.  B.  Crosby,  1034  (Jour.  Geol.,  vol.  42,  pp.  411—421),  also  described  this  moraine. 

The  Carroll  moraine  was  probably  named  for  town  or  Twp  of  Curroll,  which 
adjoins  Bethlehem  Twp. 

Beth  page  gravel. 

Name  applied  by  late  W.  O.  Crosby,  in  unpublished  rept  on  western  Long 
Island,  to  the  gravel  in  the  pits  at  Bethpage,  in  middle  of  the  island,  and 
believed  to  be  of  Mio.  age.  The  name  was  introduced  into  print  by  C.  P. 
Berkey  and  J.  F.  Sanborn  (Am.  Soc.  Civil  Engrs.  Trans.,  vol.  86,  Paper 
No.  1509,  1963,  pi.  3,  p.  75),  who  called  the  overlying  beds  Bethpage  clap 
beds.  According  to  D.  G.  Thompson  (personal  communication)  Crosby 
called  these  clay  beds  Kirkwood  clay,  correlating  them  with  the  Mio. 
Kirkwood  fm.  of  N.  J.  D.  G.  Thompson,  F.  G.  Wells,  and  H.  K.  Blank 
(Econ.  Geol.,  vol.  32,  p.  460,  1937)  are  inclined  to  belief  the  gravel  In 
these  pits  is  Jameco  gravel,  of  Pleist.  age,  but  that,  if  the  gravel  is  really 
Mio.,  it  can  be  only  an  outlier  of  comparatively  small  extent.  If  the 
gravel  is  Pleist.,  the  overlying  clay  Is  also  Pleist. 

Bethpage  clay  beds. 

See  under  Bethpage  gravel. 

t Bet  ties  group. 

t Bet  ties  series. 

Silurian:  Northern  Alaska  (Betties  River  region). 

F.  C.  Schrader,  1900  (U.  S.  G.  8.  21st  Ann.  Kept.,  pt.  2,  p.  475).  Betties  series. — 
Ilenvy-bedded  la.  or  marble,  usually  banded  and  schiBtose,  but  sometimes  massive ; 
more  or  less  mica  schist  is  lnterbedded.  Younger  than  Lake  qtzlte  schist.  Is 
principal  capping  rock  over  2,000  sq.  ml.  of  upper  waters  of  C'handlar  and  Koyukuk 
Rivers.  Excellent  exposures  on  lower  part  of  Betties  River,  where  the  mtus  which 
these  rocks  compose  rise  2,000  ft.  or  more  above  river. 

Now  regarded  same  as  Skajit  is. 

tBeulah  shale. 

(Beulah  clays. 

Uplter  Jurassic:  Northeastern  Wyoming  and  western  South  Dukota  (Black 
Hills). 

W.  P.  Jenney.  1899  ( TI.  8.  G.  8.  19th  Ann.  Rept.,  pt.  2,  p.  593,  flg.  122,  map). 
Beulah  clays. — Upper  Jurassic  fresh  or  brackish  water  deposits.  In  Hay  Creek 
coal  field.  Crook  Co.,  Wyo.,  consist  of:  (1)  Atlantosaurus  beds,  25  to  35  ft.  of 
whitish  and  light-gray  clays  with  some  sandy  shales  and  concretions  of  white 
calc,  clay,  the  upper  layers  in  many  localities  carrying  fossil  wood  and  the 
bones  of  sauriaDB : (2)  light-gray,  thln-beddcd  as.,  5 to  10  ft.  Underlie  Hay 
Creek  coal  fm.  with  greatest  uncon.  In  section,  and  uncon.  overlie  I-ower  Jurassic 
marine  beds.  Long  outcrops  of  these  clays  occur  3 or  4 ml.  N.  of  Beulah,  in  Red 
Water  Valley  [Creek  Co.,  Wyo.]. 

Same  as  Morrison  fm.,  which  has  priority. 

tBeulah  limestone. 

Devonian  (?)  : Eastern  Colorado  (east  side  of  Front  Range). 

A.  E.  Brainerd.  H.  L.  Baldwin,  Jr.,  and  I.  A.  Keyte,  1930  (Kans.  Geol.  8oc.  4th  Ann. 
Field  Conf.,  Sept.  1930,  mimeograph,  pp.  84,  86,  88,  90,  94.  and  2 tables).  Beulah 
Is. — At  Beulah,  Pueblo  Co.,  and  in  Priest  Canyon,  Fremont  Co.,  consists  of  20  ft. 
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of  shaly,  thin-bedded,  light-gray  to  pink,  fine-grained,  nonfossiliferous  Is.,  uncon. 
overlain  by  Fountain  fm.  and  uncon.  underlain  by  Fremont  la.  (Upper  and  Middle 
Ord.).  On  E.  aide  of  Williams  Canyon,  N.  of  Manitou,  El  Paso  Co.,  it  is  25  ft. 
thick,  contains  a few  thin  beds  of  ss.  and  sh.f  is  uncon.  overlain  by  100  ft.  of 
Madison  Is.  (Miss.)  and  uncon.  underlain  by  Manitou  Is.  (Lower  Ord.).  In  Mis- 
souri Gulch  section,  Manitou  Park,  Douglas  Co.,  it  iB  65  ft.  thick,  underlies  30  ft. 
of  Madison  Is.  and  uncon.  overlies  Manitou  Is.  No  fossils  found.  Assigned  to 
Miss,  or  Dev. 

In  1932  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  4)  Brainerd,  Baldwin,  and  Keyte  replaced 
this  name  with  Williams  Canyon  la. 

Beverly  syenite. 

Early  Carboniferous:  Northeastern  Massachusetts  (Essex  County). 

C.  H.  Clapp,  1910  (Igneous  rocks  of  Esspx  Co.,  Mass.)  : B.  K.  Emerson.  1917 
(U.  S.  G.  8.  Bull.  597  and  map) ; nud  C.  H.  Clapp,  19111  (U.  8.  G.  8.  Bull.  704, 
pp.  85-80). 

Named  for  occurrence  at  Beverly. 

Bevier  Are  clay. 

A fire  clay,  1(4  to  3 ft.  thick,  underlying  Bevier  coni.  In  Cherokee  sh.  of 
northern  Mo.  (Macon  Co.). 

tBexar. 

Upper  Cretuceous  (Gulf  series)  : Southern  Texas. 

K.  T.  Hill,  1901  <U.  S.  G.  S.  21st  Ann.  Rept..  pt.  7,  p.  114).  {Briar  used,  In  table 
only,  for  Navarro  fm.  in  Guadalupe  River  Bectlon  of  Tex.) 

Probably  named  for  Bexar  Co. 

Bibb  dolomite. 

Upper  Cambrian:  Northern  central  Alabama. 

E.  O.  Clrlch,  1915  (tJ.  8.  Nat.  Mas.  Bull.  92.  vol.  1,  p.  vll.  and  vol  2.  pi.  2).  (Fm. 
not  defined,  but  name  used  in  chart  for  the  rockn  in  Ala.  btw.  | Lower  Knox  above 
and  Ketona  dol.  below,  the  succession  of  fm*.  being,  descending  order : Chepul- 
tepec  is.  (Upper  Knox).  Copper  Ridge  chert,  t Lower  Knox,  Bibb  dol.,  Brierfleld  dol.] 

C.  Butts,  1926  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14,  p.  83).  Bibb  dol. — Thick  bedded, 
dark,  coarsely  crystalline,  highly  siliceous  dol..  which  yields  boulders  deeply  en- 
crusted with  cavernous  drusy  silica.  Weathered  layers  are  deeply  pitted.  So 
closely  resembles  Brierfleld  dol.  that  the  two  would  not  be  separated  were  it 
not  for  fact  that  the  pure  Ketona  dol.  Intervenes  btw.  the  two.  Thickness  250  to 
500  ft.  Overlies  Ketona  dol.  (conformal*!}’  so  fnr  us  known)  and  underlies  Copper 
ltidge  dol.  No  fossils  found.  Named  for  exposures  at  old  Bibb  Furnace,  2±  mi. 
W.  of  Brierfleld,  Bibb  Co.,  which  is  located  upon  outcrop  of  fm. 

Blckett  shale.  (In  Bluefleld  formal  ion.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Giles  County). 

D.  B.  Reger.  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Coun- 
ties, pp.  301,  430).  Bickelt  ah. — Usually  red  and  nrgill.,  but  occasionally  sandy, 
5 to  30  ft.  thick.  Underlies  Reynolds  is.  and  overlies  Webster  Springs  ss.,  all 
members  of  Bluefleld  group  [fro.].  Type  loc.  on  NW.  angle  of  Bickett  Knob,  Monroe 
Co.  Also  observed  in  Mercer  and  Summers  Counties,  W.  Va.,  and  in  Giles 
Co.,  Va. 

Bickford  granite. 

Late  Devonian  or  late  Carboniferous:  Northwestern  New  Hampshire 
(Ammonoosuc  River  region,  Franconia  quadrangle). 

C.  R.  Williams,  1034  (Appalachia,  vol.  20,  No.  4,  pp.  69-78).  Birkford  granite 
( Carbf.t ). — Fine-grained,  even-textured.  Forms  small  bodies  in  Kiusnian  granodlo- 
rite. 

M.  P.  Billings  and  C.  R.  Williams,  1935  (Geology  of  Franconia  quad..  N.  H.,  pp.  10, 
etc.).  Bickford  granite  is  scattered  through  Kinsman  quartz  mnnzonlte  and 
Talford  schist,  and  is  typically  exposed  on  Bickford  Mtn.  Franconia  quad.  Is 
late  Dev.  or  late  Carbf.  Assigned  to  New  Hampshire  magma  series. 
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Bicknell  sandstone. 

Upper  Jurassic:  Northern  California  (Taylorsville  region). 

J.  S.  Dlller,  1892  (Geol.  Soc.  Am.  Bull.,  yoL  8,  pp.  870-394).  Bicknell  ss.— 
Light-gray  or  bluish  gray  b».,  sometimes  tufaceous  above.  Thickness  500  ft. 
Is  older  than  tiincbman  tuff  and  younger  than  Mormon  ss. 

J.  S.  Dlller,  1908  (U.  S.  G.  S.  Bull.  853).  Bicknell  ss. — Chiefly  red  and  gray  ss. 
associated  with  some  dark  shales  and  tuffaceous  beds.  Brownish-red  ss.  forms 
earliest  part  of  fm.  Middle  part  is  compact,  fine,  dark-grny  ss.  interbedded 
with  black  shaly  beds.  Upper  part  consists  of  tuffaceous  gray  ss.  Thickness 
500  to  1,800  ft.  Overlies,  probably  conformably.  Mormon  ss.  and  grades  into 
overlying  llinchmon  ss.  Greatest  development  on  SE.  slope  of  Mount  Jura, 
Plumas  Co. 

C.  H.  Crlckmay,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  81,  and  No.  5, 
pp.  895-903),  included  Bicknell  ks.  In  Hlnchman  ss. 

Named  for  Bicknell’s  ravine,  Mount  Jura,  near  Taylorsville. 

t Bicknell  tuff. 

Name  applied  by  A.  Hyatt  (Geol.  Soc.  Am.  Bull.,  vol.  3,  p.  407,  1802)  to 
the  tuffaceous  ss.  forming  upper  mcmb.  of  Bicknell  ss.  of  Dlller. 

Bidahochi  formation. 

Pleistocene  and  Tertiary:  Northeastern  Arizona. 

A.  B.  Reagan,  1924  (Pan-Am.  Geol.,  voL  41,  p.  368  and  map  on  p.  357).  For  most 
part  the  surface  of  Ilopl  Buttes  volcanic  field,  on  both  sides  of  middle,  inner, 
valley  of  Pueblo  Colorado  Wash  from  Steamboat  ou  N.  nearly  to  Santa  Fe 
Railroad  to  8.,  Is  a sandy,  rolling  bad  land  country.  The  same  fm.  also  skirts 
S.  edge  of  Black  Mesa,  and  extends  W.  to  Ilopl  Buttes,  where  it  lias  not  been 
removed  by  erosion.  In  this  paper  this  deposit  will  be  termed  Bidahochi  fm. 
[Type  loc.  not  stated,  but  fm.  is  mapped  15  to  20  mi.  to  E.  and  N.  of  settle- 
ment of  Bidahochi  (p.  355),  near  Twin  Buttes,  NE.  Arlz.] 

A.  B.  Reagan,  1932  (Kans.  Acad.  ScI.  Trans.,  vol.  35,  pp.  253-258),  gives  further 
information  regarding  his  Bidahochi  fin. — lithology,  thickness,  and  geographic  dis- 
tribution. “For  convenience  the  fm.  will  be  considered  under  4 subheads,  the 
Ganado,  White  Cone,  Cornfield  and  Sunrise  Springs  deposits,  the  latter  2 being 

divisions  of  the  same  ‘conformable’  series  in  the  Cornfields- Sunrise  Springs  dist.” 

He  assigned  the  deposits  to  Tert.  and  Pleist.,  and  described  them  under  follow- 
ing headings:  Comflelds-Sunrisc  Sprint/s  series ; Qanado  (Mesa)  series  (capping 
an  irregularly  shaped  mesa  N.  of  Ganado)  ; und  White  Cone  series.  The  latter 

“series”  is  “found  in  Hopi  Volcanic  Buttes  field  and  along  edge  of  Black  Mesa 

W.  and  NW.  of  that  field,”  and  is  composed  of  lava  and  clastic  Igneous  materials 
associated  with  and  often  interbedded  with  Hhalcs  and  ss.,  a typical  (detuiledk 
section  being  at  White  Cone. 

Biddeford  granite. 

Post-Cnrhoniferous  (?):  Southwestern  Maine. 

C.  H.  Hitchcock,  1801  (Maine  Bd.  Agr.  8th  Ann.  Rcpt.,  p.  193),  men- 
tioned Biddeford  granite. 

F.  J.  Katz.  1017  (U.  S.  G.  S.  P.  1*.  108,  p.  177).  Biddeford  i/mnite. — Generally  even 
or  slightly  porphyrltic  medium-grained  blotite  granite  of  llgbt-gray  or  pinkish 
buff  color.  A few  very  email  dikes  of  pegmatite  and  apllte  are  associated  with  It. 
Intrudes  Klttery  qtzite  (Penn.  ?).  Occurs  in  Riddeford,  Kennehunkport,  Kenne- 
bunk,  and  Dayton  Twps,  York  Co.  Assigned  to  post-Carbf. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  this  rock  is  Included  iu  block 
labeled  “mainly  Carbf.” 

Biehl  sand. 

A subsurface  sand  in  Chester  group  (Miss.)  of  Wabash  Co.,  111.  (See 
111.  Geol.  Survey  Bull.  54,  Index.) 

Big  trap. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

Descriptive  term  locally  in  use  many  years.  Used  by  B.  S.  Butler  in 
U.  S.  G.  S.  P.  P.  144,  1929.  Usually  immediately  overlies  t St.  Louis 
cgl.  and  forms  basal  part  of  Central  Mine  group. 
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Big  lime. 

Subsurface  term.  In  western  Pa.  applied  to  Greenbrier  Is.  memb.  of 
Mauch  Chunk  fm. ; also  to  basal  part  of  Greenbrier  Is.  The  name  has 
also  been  applied  to  Itenwood  Is.  memb.  of  Monongahela  fm.  and  to 
Loyalliannu  Is.  In  eastern  Ky.  it  has  been  applied  to  800  ft.  or  more 
of  oolitic  and  granular  oil-beuring  lss.  of  Chester  and  St.  Louis  ages.  In 
Ohio  it  has  been  applied  to  Millville  Is.,  also  to  rocks  extending  probably 
from  top  of  Delaware  Is.  to  Brassfleld  Is.  (basal  Sil.l.  In  Texas  Pan- 
handle it  has  been  applied  to  rocks  correlated  with  lower  part  of  Clear 
Fork  group  and  upper  part  of  Wichita  group  (both  Term.).  In  NE.  and 
central  eastern  Okla.  it  has  been  applied  to  post-Cherokee  Penn,  rocks 
lying  at  different  horizons  above  Oswego  lime  (Fort  Scott  Is.). 

Big  Baldy  Mountain  type. 

Name  applied  by  L.  V.  Pirs-son  (U.  S.  G.  S.  20th  Ann.  Kept.,  pt.  3,  pp. 
547-550,  ilKXU  to  dikes  of  analcite  basalt  on  Big  Baldy  Mtn,  Little 
Belt  Mtns,  Mont. 

Big  Basin  sandstone.  (In  Cimarron  group.) 

Permian:  Central  southern  Kansas  and  northwestern  Oklahoma  (Harjier 
County). 

F.  W.  Cragin,  189G  (Colo.  Coll.  Studies,  vol.  a,  pp.  3,  4*1 — - IS).  Big  Batin  as. — 
Ratber  massive,  blocky,  red  and  grayish  white  sa„  0 to  12  ft.  thick,  forming 
top  fm.  of  Kiger  div.  Overlies  Ilackberry  shales  and  ancon,  underlies  a remnant 
of  Belvidere  beds  (Cret.). 

F.  W.  Cragin.  1897  (Am.  Geol.,  vol.  19,  pp.  3(12-363).  Talaga  fm.  is  proposed  to 
include  Big  Basin  ss.  and  Ilackberry  sh.  (Bee  under  Taloga  fm.] 

R.  L Clifton,  1930  (A.  A.  P.  O.  Bull.,  vol.  14,  pp.  161-172).  Big  Batin  *».  is  well 
exposed  in  Harper  Co.,  Okla.,  where  it  is  overlain  by  beds  perhaps  referable  to 
Cloud  Chief  gyp. 

N.  Evans,  1931.  (See  under  Quartermaster  fm.) 

Named  for  Big  Basin,  a depression  in  Clark  Co.,  Kaus. 

Big  Bend  gravel. 

Pleistocene:  Northwestern  Pennsylvania  (Warren  County). 

E.  H.  Williams,  Jr.,  1917  (Pennsylvania  glaciation.  First  phase)  and  1920  (Am. 
Phil.  8oc.  Proc.,  vol.  59,  pp.  08-75),  used  Early,  Middle,  and  Late  Big  Bend 
gravels. 

Named  for  Big  Bend,  Warren  Co. 

Big  Bend  facies  (also  Big  Bend  mngnafacies). 

Terms  applied  by  K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71)  to 
facies  of  Chadakoin  fm.  of  Chadwick  (late  Upper  Dev.)  in  NW.  Pa.  and 
SW.  N.  Y.  Named  for  exposures  of  the  facies  along  Allegheny  Kiver  from 
Kinzua,  tlyough  Big  Bend,  Warren  Co.,  Pa.,  and  on  to  Warren,  Pa. 

Big  Blue  series. 

Big  Blue  group. 

Permian : Eastern  Kansas  and  southeastern  Nebraska. 

F.  W.  Cragin.  1896  (Colo.  Coll.  Studies,  voi.  6.  pp.  3.  51.  Big  Blue  series. — Ls.-bear- 
ing  scries,  900  to  1.100  ft.  thick,  known  by  its  fossils  to  belong  to  Perm.  Underlies, 
probably  uncon.,  Cimarron  series.  Divided  Into  Sumner  div.  above  and  Flint 
Hills  div.  below.  Includes  (descending)  Wellington  shales,  tleuda  salt  measures, 
Chase  lss.,  and  Neosho  shales. 

This  name  was  not  adopted  by  Kans.  Geol.  Surv.  until  1917  (It.  C.  Moore 
and  W.  P.  Haynes,  Kans.  Geol.  Surv.  Bull.  3),  when  it  was  called  Big 
Blue  group  and  defined  as  extending  from  top  of  Wellington  sh.  to  base 
of  Cottonwood  Is.  This  definition  of  Big  Blue  group  was  also  followed 
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by  Moore  in  his  1920  classification  (Kans.  Geol.  Surv.  Bull.  6).  R.  C. 
Moore  and  G.  E.  Condra  in  tlieir  Oct.  19112  revised  classification  of  Perm, 
and  Penn,  rocks  of  Kans.  still  further  expanded  Big  Blue  series,  as  they 
called  it,  by  including  all  beds  down  to  base  of  Amerieus  Is.  G.  E.  Condra 
in  1935  (Nebr.  Geol.  Surv.  Paper  No.  8)  and  R.  C.  Moore  in  1936  (Kans. 
Geol.  Surv.  Bull.  22)  still  further  expanded  their  Big  Blue  series  by* 
including  in  it  all  beds  down  to  uncon.  at  top  of  Browuville  Is.  The  U.  S. 
Geol.  Survey  has  never  adopted  this  name,  and  has  not  yet  given  con- 
sideration to  ehungc  in  Perm.-Penn.  bdy. 

Named  for  Big  Blue  River,  which  in  northern  Kans.  cuts  deeply  into  these 
rocks. 

Big  Blue  serpentinous  member  (of  Temblor  formation). 

Miocene  (middle)  : Southern  California  (Diablo  Range  and  Coalinga 
district). 

R.  Anderson  and  R.  W.  Pack,  1915  (U.  S.  G.  8.  Bull.  603).  Tipper  memb.  of  Vnqueros 
fm.,  locally  known  as  Big  Blur,  but  in  this  rept  called  Big  Blur  serpentinous  memb 
is  formed  largely  of  small  flakes  of  serpentine,  which  make  up  a fine-grained,  com- 
part, tough  sh.,  slightly  bluish  when  fresh  but  weathering  to  various  shades  of  red, 
yellow,  and  brown,  owing  to  oxidation  of  the  iron.  Locally  this  sli.  becomes  sandy, 
but  through  most  of  Its  extent  It  is  remarkable  for  being  little  else  than  a compacted 
mass  of  serpentine  dust,  flakes,  and  pebbles.  With  the  sh.  are  cgls.  formed  almost 
entirely  of  serpentine  boulders,  the  largest  of  which  are  huge  blocks  many  ft. 
in  diam.  Thickness  40  to  1,000  ft.  In  rept  on  Coalinga  dint.  (IJ.  8.  G.  8.  Bull.  39H, 
1910)  the  Big  Blue  was  tentatively  included  In  Santa  Margarita  fm.  Named  for 
exposures  in  Big  Blue  Hills. 

The  Vnqueros  ss.  being  now  restricted  to  lower  part,  or  TurriteUa  inezana 
zone,  of  Vnqueros  of  earlier  repts,  the  Big  Blue  becomes  a memb.  of  over- 
lying  TurriteUa  ocogmia  zone,  or  Temblor  fm.,  and  is  so  treated  by  B.  L. 
Clark,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  7,  map,  pi.  89). 

Big  Branch  formation. 

Pennsylvanian:  Southern  Oklahoma  (Carter  County). 

P.  W.  Floyd  and  D.  C.  Nofer,  1085  (Tulsa  Geol.  8nc.  Digest,  19.14,  pp.  10-11),  divided 
the  Penn,  of  Ardmore  Basin  into  (descending)  Pontotoc,  Hoxbar.  Deese,  Big  Branch 
(“to  replace  Goldston's  Cup  Coral"),  and  Ottervllle  fms. ; and  correlated  the 
Big  Branch  with  lower  part  of  Cherokee  and  the  Ottervllle  with  Morrow.  This  is 
all  there  Is  about  the  Big  Branch  fm.  On  p.  10  C.  W.  Tomlinson  stated  : The  pro- 
posed “Big  Branch"  fm.  does  not  occupy  strat.  position  assigned  to  It  by  Floyd  and 
Nufer,  relative  to  previously  named  members  of  Dornick  Hills  fm. 

Big  Buffalo  series. 

Lower  Ordovician:  Northern  Arkansas. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  27),  in  his  general  time  scale 
grouped  together  (descending)  the  Joachim  of  Mo.,  the  St.  Peter  of  Minn.,  and  the 
Everton  of  Ark.  as  belonging  to  an  '‘unnamed  epoch"  preceding  the  Chazyan  and 
succeeding  the  Beekman town.  According  to  his  chart  these  beds  are  represented 
by  hiatus  In  N.  Y.,  the  typical  Cbazy  and  Beekuinntown  region.  This  chart  showed 
this  unnamed  epoch  as  antedating  Mosheim  Is.  of  Tenn. 

R.  S.  Bassler,  1915  (U.  8.  Nat.  Mus.  Bull.  92.  vol.  2,  pis.  1,  2)  and  1919  (Md.  Geol. 
Surv.  Crnnb.  and  Ord.  vol.,  p.  51).  Big  Buffalo  series  of  general  time  scale  is  older 
than  Chazyan,  younger  than  Beekmantown,  and  older  than  Mosheim  Is.  of  Tenn. 
It  includes  (descending)  Jasper  of  Ark.,  8t.  Peter  of  Minn.,  and  Everton  and  Sneeds 
of  Ark. 

H.  A.  Buehler,  1922  (Mo.  Bur.  Geol.  and  Mines  geol.  map  of  Mo.),  used  Buffalo  as  a 
group  terra  to  Include  Joachim  Is.,  St.  Peter  ss.,  and  Everton  Is. 

G.  H.  Ashley,  1923  (Eng.  and  Min.  Jour. -Press,  vol.  115,  No.  25,  p.  1107),  Included 
Big  Buffalo  group  of  Ark.  In  Chazy  epoch. 

E.  O.  Ulrich,  1924  (Tenn.  Dept.  Ed.,  Dlv.  Geol.  Bull.  28,  pp.  16-17,  34).  used  Big 
Buffalo  series  in  his  general  time  scale  to  Include  beds  btw.  Chazyan  and  bis  Upper 
Canadian  (upper  Beekmantown],  and  included  in  it  the  Mosheim  In.  of  Tenn. 
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E.  O.  Ulrich.  1920  (Geol.  Soc.  Am.  Bull.,  vol.  37.  p.  329)  and  1930  (U.  S.  Nat.  Mus. 
Proc.,  vol.  76.  art.  21.  p.  73),  used  Buffalo  River  aeries  as  a general  time  term  for 
rooks  said  to  occur  btw.  Chnzyan  and  Beckman  town. 

E.  O.  Ulrich.  1927  (Okla.  Geol.  Surv.  Bull.  45,  pp.  30-31),  used  Big  Buffalo  ns  a time 
term  to  include  (descending)  Joachim,  St.  Peter,  Everton,  Kings  River,  and  Sneeds. 
(The  latter  2 are  treated  as  members  of  Everton  by  U.  S.  Geol.  Survey.) 

G.  C.  Branner.  1929  (Ark.  Geol.  Surv.  geol.  map  of  Ark.),  bracketed  Buffalo  River 
opposite  (descending)  Jasper  Is.,  Joachim  Is.,  St.  Peter  ss.,  and  Everton  Is. 

Named  for  exposures  on  Buffalo  River  (formerly  called  Buffalo  Fork  of 
White  River)  in  Newton  Co.,  Ark.  The  river  was  also  formerly  called 
Big  Buffalo.  U.  S.  Geographic  Board  has  adopted  Buffalo  River. 

Bigby  limestone. 

Middle  Ordovician  (Trenton)  : West-central  Tennessee. 

C.  W.  Hayes  and  E.  O.  Ulrich,  1903  (U.  S.  G.  S.  Columbia  folio.  No.  95.  p.  2).  Bigby 
l*. — Generally  nearly  uniform,  semi-oolitic  or  granular  crystalline,  laminated,  phos- 
phatlc  Is.  of  gray  or  bluish  color ; upper  part  often  shaly  or  aren. ; lower  part 
frequently  having  beds  of  sh.  but  never  sandy.  Thickness  30  to  100  ft.  Of  Tren- 
ton age.  Uncon.  underlies  Catheys  fm.  and  overlies  [uncon.,  according  to  Ulrich] 
Hermitage  fm.,  both  of  Trenton  age. 

E.  O.  Ulrich,  1924  (Tenn.  Dept.  Ed.,  Div.  Geol.  Bull.  28.  p.  34),  and  C.  Butts,  1926 
(Ala.  Geol.  Surv.  Spec.  Kept.  No.  14,  chart  opp.  p.  80),  show  Cannon  is.  of  Tenn. 
as  underlying  Catheys  Is.  and  overlying  Bigby  Is.  This  is  present  accepted  defini- 
tion of  Bigby  Is.  which  lies  uncon.  on  Hermitage  fm. 

Named  for  exposures  on  Big  Bigby  Creek,  Maury  Co. 

Big  Cave. 

A term  applied  by  drillers  in  western  Pa.  to  the  part  of  Conemaugh  fm. 
that  is  known  as  “Pittsburgh  Reds/* 
fBig  Clifty  sandstone.  (In  Chester  group.) 

Mississippian : Western  Kentucky. 

C.  J.  Norwood,  1870  (Ky.  Geol.  Surv..  n.  a.,  vol.  1,  pt.  0,  pp.  10.  18,  15.  10.  61,  73. 
369).  Big  Cliffy  ss. — Heavy-bedded  ss.  60  to  130  ft.  thick,  constituting  basal 
fm.  of  Chester  group  in  region  adjacent  to  Louisville,  Paducah,  and  Southwestern 
R.  R.,  Ky.  Toward  S.  and  W.  borders  of  coal  fields  loses  Its  character  ns  a ss. 
and  passes  into  shales.  Equiv.  of  “ferruginous”  ss.  of  111.  Underlain  by  St.  Louis 
group. 

C.  Butts,  1917  (Ky.  Geol.  Surv..  Miss.  fins,  of  western  Ky.,  pp.  80-90).  “Big  Clifty** 
ss.  of  Norwood  is  same  as  true  Cypress  ss. 

Named  for  exposures  on  Big  Clifty  Creek,  Grayson  Co. 

Big  Cottonwood  quartzite  series. 

A term  applied  by  S.  F.  Emmons  (U.  S.  G.  S.  16th  Ann.  Rept.,  pt.  2,  p.  362. 
1895)  to  the  basal  quartzite  series  of  Wasatch  Mtns,  consisting  of  12,000 
ft.  of  Camb.  [and  pre-Oamb.  (?)]  qtzites  with  clay  slates  at  top,  under- 
lying Ute  Is.  [broad  sense  of  King], 

Big  Cottonwood  formation. 

Upper  Cretaceous:  Southwestern  Minnesota. 

F.  W.  Sardeson,  1908  (Geol.  Soc.  Am.  Bull.,  vol.  19,  pp.  221-242).  Big  Cottonwood 
fm. — Shades,  ass.,  and  cgls.,  real,  green,  white,  yellow,  blue,  and  brown.  Outcrops 
on  Big  Cottonwood  River  and  In  neighboring  parts  of  Minn.  Valley.  All  strata  are 
fresh  water  deposits  and  are  referable  to  Dakota  fm..  although  they  possibly  are 
contemp.  with  marine  Colorado  fm.  or  Niobrara.  Represents  a river  delta  or  filled 
valley  of  a stream  which  originally  descended  from  E.  to  W. 

Big  Crock  shale.  (In  Cnrbondale  formation.) 

Pennsylvanian:  Central  western  Illinois  (Fulton  County). 

T.  E.  Savage,  1927  (Am.  Jour.  8d.,  5th,  vol.  14.  pp.  307-316),  applied  Big  Creek  sh. 
to  that  part  of  Carbondale  fm.  of  Fulton  Co.  beneath  Herrin  (No.  6)  coal  and  above 
his  Cuba  ss.  Thickness  and  derivation  of  name  not  stated.  Probably  named  for 
Big  Creek,  in  Canton  region,  Fulton  Co. 
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I Big  Peeiper  calcareous  sands. 

Upper  Cretaceous  (Gulf  series)  : Southern  Arkansas  (Clark  County). 

R.  T.  mil,  1888  (Ark.  Geol.  Surv.  Ann.  Kept.  1888,  vol.  2,  pp.  72.  77.  70.  188).  Big 
Decipcr  calc.  Hand*. — White  unstratlfled  nick.  consisting  of  grains  of  sand  like 
those  of  High  Bluff  blue  sands,  and  containing  occasional  grains  of  groensnndH,  full 
of  casta  of  shells,  especially  the  large  Eroavra  contata,  all  cemented  by  a calc, 
matrix.  Has  lithologic  appearance  and  weathering  of  soft,  white,  chnlky  marl 
sometimes  found  near  it  and  known  toward  south  as  “Rotten  Is.”  Thickness  100  ft. 
I’nderlies  and  grndcH  into  High  Bluff  blue  sands.  Overlies  Marlbrook-Columbus 
marl. 

Part  of  Saratoga  chalk.  (See  C.  H.  Dane,  1020,  Ark.  Geol.  Surv.  Bull.  1, 
p.  103.) 

Named  for  exposures  in  bluffs  of  Big  Dt*cii»er  Creek,  6 mi.  S.  of  Arkadel- 
phia,  Clark  Co. 

tBig  De  Gray  horizon. 

Upper  Cretaceous  (Gulf  series)  : Southwestern  Arkansas  (Clark  County). 

R.  T.  Hill,  1888  (Ark.  Geol.  Surv.  Ann.  Kept.  1888,  ml.  2.  pp.  79,  81.  188).  Big  De 
Gray  horizon. — Blue  marls,  similar  in  color  to  those  above  Koster  “Joint  clays,"  but 
having  much  finer  structure,  less  sand,  and  more  lime,  mica,  and  perhaps  glauconite. 
Littoral  fm.  locally  present  in  Clark  Co. ; older  than  Koster  joint  clays  and  over- 
lying  Paleozoic.  Do  not  extend  beyond  Clear  Springs,  Clark  Co. 

Probably  a part  of  Brownstown  marl  (restricted). 

Named  for  occurrence  in  bed  of  Big  De  Gray  Creek,  near  McOaulley’s,  Clark 
Co. 

Big  Dunkard  sand. 

A subsurface  sand  in  SW.  Pa.  and  W.  Va.  that  is  believed  to  lie  at  horizon 
of  Mahoning  ss.,  the  basal  memb.  of  Conemaugh  fin.  (Penn.).  Named  for 
Dunkard  Creek,  Greene  Co.,  SW.  Pa. 

Big  Elk  sandstone  member  (of  Colorado  shale). 

Upper  Cretaceous:  Central  southern  Montana  (Musselshell  Valley  region). 

C.  F.  Bowen,  1918  (U.  S.  G.  S.  Bull.  691F.  pp.  189,  19.r>~198).  In  W.  pnrt  of  Mussel- 
shell Volley  the  lower  500  ft.  of  Colorado  sh.  consists  of  black  fissile  shales,  for  most 
part  sandy.  In  which  are  numerous  thin  qtzitic  sss.  This  is  followed  upward  by  a 
thin  but  prominent  conglomeratic  ss. ; above  which  are  300  ft.  of  shales  and  thin 
qtzitic  sss.  Next  comes  a sandy  div.,  200  + ft.  thick,  in  which  there  is  a coarse 
ss.  at  least  100  ft.  thick,  and  at  top  a conglomeratic  bed  4 or  5 ft.  thick.  This  div. 
Is  here  named  Big  Elk  ss.  memb.  of  Colorado  eh.,  from  its  exposures  in  Big  Elk  dome. 
It  Is  1.200 ± ft.  below  top  of  Colorado  fm.  and  In  approx,  position  of  Frontier  fm., 
but  the  two  can  not  be  directly  correlated.  Remainder  of  Colorado  fm.  consists 
chiefly  of  sh.  with  a sandy  transition  zone  near  top.  [Detailed  section  of  Big  Elk 
memb.  gives  (descending)  : 

1.  88.,  coarse,  slightly  conglomeratic ; bone  fragments,  fish  teeth,  and  Halymenites 

major,  5 ft. 

2.  concealed,  probably  sh.  or  sandy  sh..  45  ft. 

3.  ss.,  qtzitic,  in  thin  beds  alternating  with  sh..  41  ft. 

4.  ss.,  coarse,  somewhat  massive;  bone  fragments,  157  ft.] 

Bigelow  formation.  (In  Council  Grove  group.) 

Permian:  Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra,  1935  (Nobr.  Geol.  Surv.  Paper  No.  8.  pp.  4,  6).  Bigelow  Is.  fm.,  about 
41  ft.  thick,  includes  (descending)  : Funston  Is.,  Blue  Rapids  sh..  and  Crouse  Is.  of 
Council  Grove  group.  [Derivation  of  name  not  stated.] 

Bigford  member  (of  Mount  Selman  formation). 

Eocene  (middle)  : Southern  Texas. 

A.  C.  Trowbridge,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  75 ; U.  S.  G.  S.  P.  P.  131D, 
p.  92).  Bigford  fm. — Chiefly  clay  of  many  colors  with  subordinate  quantities  of 
gray,  green,  and  brown  ss.  which  at  most  places  is  not  cross  bedded.  Coutalns 
many  beds  of  lignite,  the  heaviest  20  Inches  thick,  and  some  lens-shaped  con- 
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cretlonary  niassps.  Contains  no  paper  shales  and  sands,  such  ns  occur  in  Indio 
fm.,  and  no  thick,  cross-bedded,  and  commonly  qtzitic  sands,  such  as  occur  in 
Carrizo  ss.  Thickness  0 to  470  ± ft.  Top  fm.  of  Wilcox  group.  In  part  con  temp, 
with  Carrizo  ss.  nnd  in  part  younger.  Underlies  Mount  Selman  fm.  Named 
for  Bigford  ranch,  Webb  Co. 

The  Bigford  was  formerly  treated  as  a fm.  of  Wilcox  group,  based  on 
its  fossil  plants,  but  its  invertebrate  fossils  are  now  generally  considered 
to  be  of  Claiborne  age.  It  is  therefore  now  treated  by  U.  S.  Geol.  Survey 
ns  basal  memb.  of  Mount  Selman  fm.,  of  Claiborne  group,  ns  far  N.  as 
Atascosa  Co.;  and  to  N.  of  that  Co.  the  contemp.  Claiborne  deposits, 
which  differ  lithologically,  are  called  Rcklaic  numb,  of  Mount  Selman  fm. 

F.  B.  Plummer,  10.13  (Univ.  Tex.  Bull.  3232.  pp.  610-620).  Trowbridge's  map  and 
description  indicate  clearly  he  Intended  Bigford  to  be  a facies  of  Carrizo  sand — 
simply  a change  from  sand  to  clay  along  the  strike.  Miss  Gardner  (prel.  ed. 
geol.  map  of  Tex.,  1932)  has  amended  nnd  expanded  Bigford  fm.  of  Trowbridge 
in  order  to  make  It  a valid  fm.  and  has  separated  ft  from  Carrizo.  Since  Reklaw 
hns  priority  over  the  amendatlon  of  Miss  Gardner,  and  since  it  Is  in  established 
usage  by  geologists  of  the  State,  it  is  preferable  to  adopt  it  exclusively,  if  possible. 

Bigfork  chert. 

Middle  Ordovician:  Southwestern  Arkansas  and  southeastern  Oklahoma. 

A.  II.  Purdue,  1909  (Geol.  8oc.  Am.  Bull.,  vol.  19,  p.  557 ; also  81ato«  of  Ark., 
Ark.  Geol.  Surv.,  pp.  30,  35).  Bigfork  chert. — Close-textured,  even-bedded,  siliceous 
rock  in  layers  1 to  18  inches  thick;  of  slate  to  dark-gray  color;  very  friable. 
In  places  thickly  set  with  network  of  flue  quartz  veins.  Weathered  portions  have 
appearance  of  flm^grained,  gray  weathered  ss.  Usually  layers  are  crumpled  to 
astonishing  degree.  Thickness  700  ft.  Overlies  (uncon.]  Strlngtown  sb.  and 
underlies  Polk  Creek  sh.  [Stringtown  sh.  now  abandoned,  for  Womble  sh.| 

Named  for  development  over  large  area  around  Bigfork  P.  O.,  Montgomery 
Co.,  Ark. 

Big  Glass  Mountain  complex. 

Recent:  Northern  California  (Modoc  Lava  Bed  qundrnngle). 

II.  A.  Powers,  1932  (Am.  Min.,  vol.  17,  No.  7.  pp.  280-282).  Big  Ola ss  Mtn  com- 
plex.— Big  Glass  Mtn,  whose  flows  cover  an  area  of  about  9 sq.  ml.,  is  largest 
accumulation  of  Recent  siliceous  lavu  in  Modoc  Lava  Bed  quad.  The  lava  ranges 
from  rhyolite  to  dacite. 

Bigheart  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

L.  C.  Snider,  1911  (Okla.  Geol.  Surv.  Bull.  7.  p.  221).  Ss.,  175  ft.  thick,  called 
Bigheart  ss.  by  (L  L. | Hutchison  in  unpublished  thesis  (Univ.  Okla.  Lib..  1907). 
Overlies  Stanton  Is.  Is  separated  from  the  higher  Elgin  ss.  by  85  ft.  of  6andy 
nnd  clay  shales  overlain  by  Nelagoney  ss.  (40  ft.  thick). 

C.  F.  Bowen,  1918  (U.  S.  G.  8.  Bull.  686D,  pp.  18,  19).  Bigheart  ss.  ( restricted .) — 
The  name  Bigheart  ss.  was  used  by  L.  C.  Snider  (Okla.  Geol.  Surv.  Bull.  7,  p. 
221,  1911)  for  175  ft.  of  sss.  and  shales  supposedly  exposed  at  nnd  near  Big- 
heart, but  term  is  here  restricted  to  basal  massive  ss.  of  that  series  of  beds, 

which  is  useful  horizon  marker  over  oonsldeable  area,  and  which  is  well 

exposed  at  Bigheart,  forming  main  ledge  in  bluffs  W.  of  road  btw.  Bigheart  and 
Quawpaw.  It  is  a massive,  cross-bedded,  ledge-making  ss.,  25  to  50  ft.  thick  [70 
ft.  in  later  reptsj.  In  some  places  It  consists  of  a single  bed  ; In  other  places 
It  Is  separated  into  two  members  by  a bed  of  red  sh.  4 ft.  or  more  thick.  At  its  base 
it  is  slightly  conglomeratic,  and  for  several  ft.  above  this  basal  part  It  is  very 
coarse  grained  or  gritty.  It  lies  from  70  to  115  ft.  above  Birch  Creek  Is. 

Is  now  treated  ns  basal  memb.  of  Nelagoney  fm. 

Named  for  exposures  W.  of  Barndall  (formerly  called  Bigheart),  Osage  Co. 

Big  Hill  beds. 

Upper  Ordovician  (Richmond) : Northern  Miehigan  (Delta  County). 

R.  C.  Hussey,  1926  (Mlcb.  Univ.  Mus.,  Geol.  Contr.,  vol.  2.  No.  8,  pp.  115-150).  Big 

HUl  beds. — Vary  from  light  gray  Is.,  moderately  hard,  noncrystalline,  to  dark  gray. 
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nrgili.  Is.,  hard,  coarsely  crystalline.  Thickness  27  ± ft.  Overlie  Ogontz  inemb.  of 
StoniDgton  beds  and  form  top  dlv.  of  Upper  Ord.  Hichmond  fm.  of  Mich.  Belong 
to  lute  Hichmond  Arctic  submergence.  Exposed  from  crest  of  Minkin's  Mill 
(also  known  as  Big  Hill)  north  to  E.  end  of  Maywood  road.  Fauna  differs  from 
that  of  Stonington  beds. 

Bighorn  dolomite. 

Upper  Ordovician : Wyoming  and  southern  Montana. 

N.  "H.  Darton.  1004  (Geol.  Roc.  Am.  Bull.,  vol.  15,  pp.  304-401),  Bighorn  Is. — On 
E.  side  of  Bighorn  Mtns,  Wyo.,  consists  of  250-300  ft.  of  Is.,  in  greater  part 
hard  and  massive.  Top  ineiub.  is  thin  bedded  Impure  Is.  which  NW.  of  Buffalo, 
Wyo.,  contains  large  Richmond  fauna.  Middle  memb.  is  less  massive  than 
basal  memb.  and  in  places  consists  of  fine-grained,  light-colored  ls».  containing 
numerous  corals,  Including  Halysites  catrnulatus.  Lower  memb.  is  hard,  mas- 
sive. impure  Is.,  light  gray  or  faint  buff,  with  reticulating  network  of  silica, 
which  ou  weathering  gives  it  a very  coarse  honey-combed  npi»earance ; contains 
a few  late  Ord.  fossils.  [On  p.  434  he  says  the  fossils  in  lower  massive  memb. 
are  Trenton.]  Underlies  Little  Morn  [Madison]  Is.  I lower  Miss.]  and  overlies 
Dead  wood  fm.  [Upper  Camb.]. 

See  Leigh  memb.  of  Bighorn  dol. 

A.  K.  Miller.  1930  (Am.  Jour.  Rci..  5th,  vol.  20,  pp.  196-213).  [Long  discussion  of 
faunas  of  Bighorn  dol.,  from  which  he  concludes  whole  fin.  is  of  Richmond  age. 
See  tinder  Lander  ss.  memb.  1 

E.  Kirk,  1933  (Am.  Jour.  Rci.,  5th,  vol.  20.  p.  42).  I consider  lower  part  of  Big- 
horn dol.  to  be  pre-Maysville  and  post  Trenton,  and  it  probably  represents  a 
strut,  unit  not  present  in  eastern  United  States. 

Bighorn  formation. 

Cretaceous:  Alberta. 

G.  8.  Malloch.  1911  (Canada  Geol.  Surv.  Mem.  9.  p.  30),  applied  Bighorn  fm.  to  a 
Cret.  fin.  in  Bighorn  coal  basin,  Alberta. 

* Bighorn  glacial  epoch. 

A name  applied  by  W.  W.  Atwood  and  K.  F.  Mather  (Sci.,  n.  g.,  vol.  .35,  p. 
315,  1912;  Jour.  Geol.,  vol.  20,  p.  388,  1912;  ami  Geol.  Soc.  Am.  Hull., 
vol.  23,  p.  732,  1912)  to  the  time  during  which  a till  sheet  of  pre- 
Wisconsin  age  was  deposited  in  San  Juan  Mtns  of  SW.  Colo.  It  was 
expected  that  the  name  would  !>e  used  by  E.  'Bluekwelder  for  a till  of 
corresponding  age  in  Bighorn  Basin  of  Wyo.  Atwood  and  Mather  later 
replaced  the  name  with  Durango  glacial  stage  (and  Durango  drift),  a 
Cola  name. 

^Bighorn  moraine. 

Pleistocene:  Southwestern  Colorado. 

W.  W.  Atwood  and  K.  F.  Mather.  1912  (Jour.  Geol.,  vol.  20.  pp.  392-409),  mapped 
and  described  Bighorn  moraine  and  Bighorn  outtrash  in  San  Juan  Mtn  region,  SW. 
Colo.,  the  deposits  being  correlated  with  glacial  deposits  of  supposedly  the  same 
age  in  Bighorn  Mtns  of  Wyo.  Later  (TJ.  S.  G.  8.  P.  P.  95,  p.  14,  pi.  1,  1915, 
and  P.  P.  106.  1932)  they  replaced  the  name  with  the  local  Colo,  name  Durango  till. 

Big  Injun  group. 

Big  Injun  sand. 

Drillers’  terms  for  beds  that  have  been  correlated  with  Burgoon  ss.  memb. 
of  Pocono  fm.  (Miss.)  of  western  Pa.  and  equiv.  beds  in  eastern  Ohio 
and  northern  W.  Va.  So  called  because  of  their  hardness  and  thick- 
ness. In  eastern  Greene  Co.,  Pa.,  the  top  is  1,225  ft.  below  Pittsburgh 
coal  and  thickness  250  to  300  ft.  At  Mount  Morris,  Greene  Co.,  the 
sand  is  called  Mount  Morris  sand,  and  is  101  ft.  thick.  In  southern  Kv. 
and  Tenn.  the  name  is  applied  to  an  oil-bearing  calc.  ss.  of  Miss.  age. 
According  to  W.  Stout  et  al  (Geol.  of  nat.  gas,  A.  A.  P.  G.,  1985,  p.  908), 
the  Big  Injun  sand  of  SE.  Ohio  and  northern  W.  Va.  is  Black  Hand  egl. 
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Big  Lake  lime. 

A subsurface  gas-l>earing  Is.,  10  ft.  thick,  in  Clear  Fork  fm.  of  Big  Lake 
oil  pool,  Reagan  Co.,  Tex. 

Big  Lake  Big  lime. 

A subsurface  Perm.  Is.  series,  2,000-3,500-f*  ft  thick,  in  western  Tex. 
(Pecos  River  region),  extending  from  Big  Lake  to  Yates  on  W.  and  S. 
and  to  N.  Mex.  line  on  N.  Appears  to  lie  l,.ri00  to  1,700  ft.  higher  than 
Amarillo  Big  lime. 

Big  Mountain  shale  member  (of  Keyser  limestone). 

Lower  Devonian  ( Helderberg ) : Northern  West  Virginia  and  western 
Virginia. 

F.  M.  Swartz,  1929  (U.  S.  O.  S.  P.  P.  158,  p.  29).  Big  Mtn  8h.  memb. — Greenish 
to  yellowish  calc.  sb.  with  some  impure  lss. ; separates  upper  is.  memb.  of 
Keyser  Is.  from  lower  is.  memb.  in  parts  of  W.  Va.  and  western  Va.  as  far  8. 
ns  polar  Springs,  where  it  wedges  out  and  is  replaced  by  part  of  the  massive 
Clifton  Forge  ss.  memb.  of  Keyser  Is.,  with  which  it  Intertongues  to  N.  Is 
01  ft.  thick  at  Big  Mtn,  about  1 1£  mi.  W.  of  village  of  Upper  Tract.  Pendleton 
Co.,  W.  Va.,  but  thins  to  N.  and  8.,  being  45  ft.  thick  near  Franklin  and 
Wardensville,  W.  Va.,  and  10  ft.  at  Strait  Creek,  Highland  Co.,  Va. 

Big  Red. 

A term  that  has  been  applied  by  drillers  in  western  Pa.  to  the  part  of 
Conemaugh  fm.  that  is  known  as  “Pittsburgh  Reds.’*  Also  to  younger 
IhhIk  of  the  Conemaugh  that  are  known  as  “Washington  Reds;”  also 
to  the  still  younger  Birmingham  sli.  memb.  of  the  Conemaugh. 

Big  Red  Cave. 

Drillers*  name  for  HO  to  12.r»±  ft.  of  beds  in  Conemaugh  fm.  (Penn.)  of 
W.  Va.,  that  lie  in  interval  btw.  Moundsville  and  Murphy  sands  and 
are  believed  to  correspond  to  the  beds  known  as  “Pittsburgh  Reds.” 

Big  Shell. 

A term  applied  by  drillers  of  western  Pa.  to  Patton  sli.  uiemb.  of  Pocono  fm. 

Big  Sheep  volcnnics.  m 

Age  (?):  British  Columbia. 

C.  W.  Drysdale,  1916  (Canada  Geol.  Surv.  Sumin.  Kept.  1915,  p.  78). 

Big  Snowy  group. 

Mississippian : Central  Montana. 

II.  W.  Scott,  1935  (Cool.  Soc.  Am.  Proc.  1934,  p.  367).  Big  Bnoirii  group  in 
made  up  of  Kibboy,  Otter,  and  Heath  fins.  Is  mainly  variegated  shales  with 
Intercalated  lss.  and  sss.  Overlies  Madison  Is. 

H.  W.  Scott,  1935  (Jour.  Geol.,  vol.  43,  No.  8.  pt.  2,  pp.  1011-1032).  Big  8nov>y 
group. — New  name  for  lower  part  of  beds  heretofore  assigned  to  Quadrant  fm. 
in  central  Mont.  True  Quadrant  fm.  Is  absent  in  central  Mont.,  where  the 
rocks  heretofore  assigned  to  it  are  all  of  Miss,  age,  are  all  older  than  typical 

Quadrant  fm.,  of  Quadrant  Mtn,  Yellowstone  Nat.  Park  (which  Is  of  basal 

Penn,  age  and  unquestionably  a westward  extension  of  Tensleep  ss.,  Into  which 
it  grades),  and  are  also  older  than  Amsden  fm.,  which  is  Miss,  and  underlies 
the  Qimdrant  of  Quadrant  Mtn  as  well  as  the  Quadrant  of  southern  Mont, 
and  overlies  Big  Snowy  group  in  central  Mont.  This  group  has  max.  thickness 
of  1,200  ft.  and  rests  on  Madison  Is.  It  is  named  for  its  extensive  distribution 
and  excellent  exposures  In  Big  Snowy  Mtns.  It  Is  also  exposed  in  Little  Belt 
Mtns,  Castle  Mtns.  and  Lombard  Hills.  It  is  divided  Into  3 conformable  fins.. 
In  descending  order.  Heath  fm.  (new  name).  Weed's  Otter  fm.,  and  Weed’s 

Kibhov  fm.  It  is  absent  in  Yellowstone  Park,  also  In  north-central  Wyo.  and 

southern  Mont.  In  1931  (U.  8.  G.  S.  P.  P.  165,  pp.  13&-149)  F.  Reeves,  although 
calling  these  rocks  Quadrant  fm.,  suggested  that  the  upper  Is.  of  the  unit  Is 
Amsden  fm.,  a suggestion  that  has  l>ee»  verified  by  writer’s  work.  In  most  areas 
there  Is  uncon.  (not  angular)  btw.  Amsden  and  Quadrant  and  btw.  Amsden 
and  Tensleep,  hut  in  Three  Forks  region  there  Is  evidence  that  would  support 
theory  of  continuous  deposition. 
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Big  Springs  limestone.  (In  Lecompton  limestone.) 

Pennsylvanian : Southeastern  Nebraska,  northwestern  Missouri,  southwest- 
ern Iowa,  and  northeastern  Kansas. 

O.  E.  Condrn.  1927  (Nebr.  Geol.  8tirv.  Bull.  1,  2d  ser.,  pp.  44,  47).  Big  Springs  la. — 
Bluish  Kray  to  light  gray,  massive,  jointed,  and  quite  fosaillferous.  Thickness 
1 to  3 ft.  Overlies  Doniphan  sh.  and  underlies  Queen  lllll  sh.,  all  included  In 
Lecompton  18.  Recognized  In  Nebr.,  Iowa,  Mo.,  und  Kans.  Exposed  near  Big 
Springs,  Kans.  (N.  of  Big  Springs,  Douglas  Co..  Kans. : Condra,  1937.] 

Big  Spruce  Knob  sandstone. 

Mississippian : Southern  West  Virginia. 

D.  B.  Reger,  1920  (W.  Va.  Geol.  Surv.  Rept.  Webster  Co.,  pp.  214,  221-223).  Big 
Spruce  Knob  ss. — Greenish  gray  flaggy  stratum.  0 to  30  ft.  thick,  lying  370  to  648 
ft.  below*  Pluto  coal  and  resting  on  Big  Spruce  Knob  sh.  or  on  underlying  Big 
Spruce  Knob  coal.  Named  for  exposure  at  base  of  Big  Spruce  Knob,  Pocahontas 
Co.  Lies  750  ft.  below  Princeton  cgl.  and  837  ft.  above  Greenbrier  Is.  Included 
in  Mauch  Chunk. 

Big  Spruce  Knob  shale. 

Mississippian:  Southern  West  Virginia. 

D.  B.  Reger.  1920  (W.  Va.  Geol.  Surv.  Rept.  Webster  Co.,  pp.  214,  223-224).  Big 
Sprue*  Knob  ah. — Gray  all..  0 to  2 ft.  thick,  containing  plant  fossils.  Underlies 
Big  Spruce  Knob  ss.  and  overlies  Big  Spruce  Knob  coal.  Exposed  on  Big  Spruce 
Knob,  Pocahontas  Co.  Included  in  Mauch  Chunk. 

Bigstone  morainic  system. 

Pleistocene  (Wisconsin  stage)  : South  Dakota  and  western  Minnesota. 

P.  Leverett,  1932  (U.  8.  G.  8.  P.  P.  161,  pp.  105-111).  [Members  not  named, 
except  that  Fergus  Falls  moraine  belongs  to  it.  Southernmost  part  is  in  Big 
Stone  and  8wift  Counties,  Minn.,  and  along  8W.  side  of  Big  Stone  Lake,  S.  Dak.] 

Big  Stone  Gap  shale. 

Upper  Devonian  and  lower  Mississippian:  Southwestern  Virginia. 

G.  W.  Stose,  1923  (Va.  Geol.  Surv.  Bull.  24).  Big  Stone  Gap  ah. — Black  sh.,  generally 
soft,  hut  contains  some  beds  of  harder,  pluty,  dry,  dull  black  argillite.  Thickness 
3201:  ft.  Has  same  lithologic  character  as  Chattanooga  sli.  at  Chattanooga. 
Ulrich  identifies  fossils  from  upper  100  ft.  as  of  Sunbury  age  and  those  from 
lower  part  as  of  Cleveland  and  Huron  age.  Was  not  found  In  any  section  where 
Chemung  rocks  are  recognized  and  relation  to  Chemung  is  therefore  not  positively 
established.  Rests  on  Portage  sh.  and  underlies  Price  ss.  Named  for  Big  Stone 
Gap,  SW.  Va. 

J.  H.  Swartz.  1926  (Sri.,  n.  s.,  vol.  64,  p.  226).  Biff  Stone  Gap  sh.  contains  typical 
Chemung  fossils  and  is  definitely  Dev. 

J.  H.  Swurtz.  1927  (Am.  Jour.  Sci.,  5th,  vol.  14,  p.  498).  The  evidence  to  be  pre- 
sented later  indicates  a Miss,  age  for  upi*or  part  and  n Dev.  age  for  lower  part 
of  Big  Stone  Gap  sh.  of  Stoso  and  Ulrich.  The  name  Biff  Stone  Gap  is  here  re- 
stricted to  uppermost  part.  (See  Big  Stone  Gap  memb.) 

The  U.  S.  Geological  Survey  at  present  adheres  to  original  definition  of  Big 
Stone  Gap  sh. 

Big  Stone  Gap  member  (of  Chattanooga  shale). 

Devonian  or  Carboniferous:  Southern  Tennessee  and  southwestern  Virginia. 

J.  II.  Swartz,  1927  (Am.  Jour.  Sci.,  5th,  vol.  14,  pp.  485  499).  The  Big  Stone  Gap 
sli.  of  Ulrich  and  Stose  has  been  shown  by  direct  and  continuous  tracing  to  l>* 
northward  continuation  of  Chattanooga  sh.  of  type  aren.  Such  being  the  case,  the 
term  Biff  Stone  Gap  sh.  must  he  abandoned  for  prior  term  Chattanooga  sh. 
Throughout  whole  area  [Chattanooga,  Tenn.,  to  SW.  Va.]  the  Chattanooga  sh. 
(restricted]  is  divisible  Into  3 members:  (1)  An  upper  blnck  sh.  memb.,  to  which 
the  term  Big  Stone  Gap  is  here  restricted;  (2)  a middle  grsiy  sh.  memb.,  here 
called  Olinger  memb.;  and  (3)  a lower  hluck  sh.  memb.  here  designated  Cumberland 
Gap  memb.  The  Big  Stone  Gup  memb.  is  separated  front  underlying  Olinger 
memb.  by  an  uncon.,  which  Is  most  marked  in  SK.  Tenn.  and  whleh  may  be  absent 
in  NE.  Tenn.  and  SW.  Va.  The  Big  Stone  Gap  memb.  extends  continuously  from 
Chattanooga  area  to  Big  Stone  Gap  and  beyond.  At  Camerou  Hill,  Chattanooga, 
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it  is  % inch  thick;  at  Apison,  1G  mi.  away,  it  is  2 ft.  lO1,^  in.  thick;  from  here  to 
Lafollette  it  remains  approx.  2 ft.  thick ; btw.  Lafollette  and  Cumberland  Gap,  on 
Va.-Tenn.  bonier,  it  Jumps  suddenly  to  81  ft.  in  thickness;  at  Big  Stone  Gap  it  is 
at  least  06  ft.  5 in.  thick.  Ih  overlain,  with  sharp  contact,  by  the  gray  Glen- 
dale sh. 

J.  H.  Swartz,  1929  (Am.  Jour.  Sci.,  5th,  vol.  17,  pp.  431-448),  assigned  his 
restricted  Chattanooga  sh.,  as  defined  above,  to  Miss.,  but  U.  S.  Geol.  Sur- 
vey tentatively  classifies  these  beds  as  Dev.  or  Carbf. 

Big  Thompson  schist. 

Pre-Cambrian:  Central  northern  Colorado  (Larimer  County). 

M.  B.  Fuller,  1924  (Jour.  Geol.,  vol.  32,  pp.  51-63).  Big  Thompson  schist. — A series 
of  metamorphosed  bus.,  shales,  and  las.  with  a small  amount  of  cgl.  The  strata  are 
a series  of  lnterbedded  metamorphosed  crystalline  rocks  derived  by  regional  and 
contact  metamorphism  against  granites  which  cut  through  the  schists  in  stocka, 
hathyliths.  and  numerous  dikes.  There  is  a definite  regular  gradation  of  Big 
Thompson  schists  from  the  highly  metamorphosed,  dense  black  biotite-sillimanite 
schists  of  the  Continental  Divide  and  Estes  Park  region  eastward  through  quartz- 
biotite  and  chlorite  schists  to  pure  quartz  schists  in  Loveland  Canyon.  All  the 
diverse  phases  are  lnterbedded,  show  transition  varieties,  and,  although  clearly 
graded  from  W.  to  E.,  are  undoubtedly  parts  of  same  formation.  In  general  the 
schistosity  Is  parallel  to  original  bedding  of  the  sediments. 

Named  for  Big  Thompson  River,  which,  in  traversing  E.  slope  of  Front 
Range,  has  exposed  a complete  section  of  the  schist. 

Big  Valley  bed.  (In  Strawn  group.) 

Pennsylvanian : Central  Texas. 

N.  F.  Druke,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  374.  380).  Big  Valiet/ 
bed. — In  descending  order : 150  ft.  of  bluish  and  sandy  or  black  ami  shaly  clay  ; 
150  ft.  of  88.,  mostly  massive  but  in  part  flaggy  and  n little  shaly ; and  200  ft.  of 
clay,  generally  blue,  with  considerable  blackish  sh.  and  a little  ss.  Is  meinb.  of 
Strawn  dlv.  Underlies  Brown  Creek  bed  and  overlies  Bull  Creek  ss. 

Named  for  Big  Valley,  Mills  Co. 

Bijiki  iron-formation  member  (of  Michigainme  slate). 

Pre-Cambrian  (upper  Hu  Ionian)  : Northwestern  Michigan  (Marquette 
district). 

C.  R.  Van  nise  and  W.  8.  Baylcy,  1895  (U.  S.  G.  8.  15th  Ann.  Rept..  p.  596).  Bijiki 
schist. — Peculiar  schist  with  some  qtzites.  Thickness  520  ft.  Equivalent  in  age 
to  Goodrich  qtzite  of  W.  part  of  Marquette  dlst.  Named  for  exposures  near  mouth 
of  Bijiki  River. 

Later  repts  by  C.  R.  Van  Rise  and  others  stated  that  Bijiki  schist  overlies  Goodrich 
qtzite,  and  assigned  it  to  upper  Huron ian.  (See  U.  S.  G.  S.  Bull.  360,  1909,  and 
U.  S.  G.  S.  Mon.  52,  1911.) 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  S.  G.  S.  P.  P.  184),  changed  name  to 
Bijiki  iron-fm . memb.  and  included  it  in  Mlchigamme  si. 

Billhook  formation. 

Upper  Jurassic:  Southwestern  British  Columbia  (Harrison  Lake  region). 

C.  II.  Crickmny,  1930  (Geol.  Mag.,  vol.  67,  p.  487  and  map).  Billhook  fm. — Tuff,  1,800 
ft.  thick,  carrying  "Cadoceras"  gp.  Uncon.  underlies  Kent  fm.  (Upper  J.)  and  over- 
lies  Mysterious  Creek  fni.  (Upper  J.).  I Derivation  of  name  not  stated  and  no  geo- 
graphic feature  of  that  name  shown  on  map.  3 

Billings  sand. 

A subsurface  sand,  of  Penn,  age  and  12  ft.  thick,  in  central  northern  Okla., 
reported  to  correlate  with  basal  part  of  Pawhuska  fm. 

Bill’s  Creek  bods. 

Upper  Ordovician  (Richmond)  : Northern  Michigan  (Delta  County). 

R.  C.  Hussey,  1926  (Mich.  Univ.  Mus.,  Geol  Contr.,  vol.  2,  No.  8.  pp.  113  150). 
Bill’s  Creek  beds. — Largely  thin-bedded  sh.,  with  a few  thin  layers  of  lnterbedded 
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argill.  Is.,  highly  foseiliferous.  Chief  exposures  on  Bill's  Creek  and  along  E.  shore 
of  Little  Bay  do  Noc.  Total  thickness  about  88  ft.  The  lowest  beds  of  Upper 
Ord.  Richmond  fm.  of  Stonlngton  region  of  Mich.  Discon.  overlain  by  Bay  de 
Noc  memb.  of  Stonington  beds.  Lower  part  of  the  beds  may  not  belong  to  the 
Richmond. 

Biloxi  sand. 

Pleistocene:  Southeastern  Louisiana  and  southern  Mississippi. 

L.  C.  Johnson,  1891  (fieol.  Soc.  Am.  Bull.,  vol.  2,  pp.  24—25).  The  coastal  sands,  or 
Biloxi  sands,  as  the  deposits  of  the  strip  immediately  adjoining  the  salt  water  of 
Mississippi  Sound  are  called,  represent  now,  by  reason  of  modern  subsidence,  a 
remnant  only  of  their  former  extent.  The  strip  varies  from  zero  to  a width  of 
several  mi.,  stretching,  as  usually  understood,  from  the  Kigoiets  (or  mouth  of 
Pearl  River)  to  Mobile  Bay.  Consist  essentially  of  thin  alternating  layers  of 
sand  and  yellowish  brown  or  blue  clay,  similur  to  deposits  now  in  process  of 
accumulation  upon  floor  of  the  sound.  Thickness  from  borings  at  Biloxi,  Pass 
Christian,  and  other  places,  80  or  100  ft.  Wanting  at  Ocean  Spring.  Younger 
than  Pontcbartrain  clays. 

See  further  explanation  under  Pontchartrain  clay  and  Port  Hudson  fm. 

Named  for  Biloxi,  Harrison  Co.,  Miss. 

Bimber  Hun  conglomerate  member. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (Warren  County). 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  80,  table  opp.  p.  61).  Sala- 
manca cal.  suite  is  usually  initiated  by  a basal  cgl.  which  merits  differentiation. 
Is  well  developed  8.  of  Warren  along  Allegheny  River.  Bimber  Run  cgl.  memb.  is 
suggested  for  it,  from  its  occurrence  on  this  run  und  S.  of  Its  mouth,  in  Watson 
Twp,  Warren  Co.,  I*a.  Max.  thickness  in  type  section  100 -f  ft.  In  Pa.  repts  has 
been  called  “Venango  second  B ss.,”  also  “Tanners  Hill  quarry  rock,”  in  contra- 
distinction to  overlying  upper  Salamanca  cgl.  Is  lenticular  and  not  present  much 
E.  of  Kiuzua  or  Great  Bend  of  Allegheny  River ; does  not  extend,  so  far  as 
known  from  well  logs,  W.  of  Titusville  merldlau.  [See  also  1934  entry  under 
Salamanca  cgl.] 

tBingeu  formation. 

t Bingen  sand. 

Upper  Cretaceous  (Gulf  series) : Southwestern  Arkansas,  southeastern 
Oklahoma,  and  northwestern  Louisiana. 

R.  T.  Hill,  1888  (Ark.  Genl.  Surv.  Ann.  Rept.  1888,  vol.  2,  pp.  56-58).  Bingen 
sand*. — Extensive  aren.  fm.,  consisting  of  fine  white  quartz  sand  with  occasional 
thin  beds  of  lignite.  Can  only  be  classified  as  isolated  outcrops  of  concealed  west- 
ward continuation  of  upper  and  lower  beds  of  typical  Camden  series.  Includes 
many  uodular  concretions  of  iron  ore  and  often  extensive  layers  of  ferruginous 
ss.  Constitutes  most  of  sandy  uplands  of  eastern  Howard,  western  Hempstead, 
southern  Sevier,  Little  River,  Nevada,  and  Clark  Counties,  Ark.  Occupies  same 
relative  position  above  Arlcadelphia  shales  ns  does  Camden  series.  Included  in 
Eocene. 

A.  C.  Veatch,  1906  (U.  8.  G.  S.  P.  P.  46,  table  opp.  p.  16.  pp.  23-25).  Bingen 
sand. — Near-shore  deposits,  of  white  or  brown  sands  and  clays  containing  some 
greensand  and  considerable  lignite  or  lignitlferous  matter.  Max.  thickness  over 
500  ft.  Basal  fm.  of  Upper  Cret.  Time  equiv.  of  Woodbine  sand.  Eagle  Ford 
clay,  and  Sub-Clarksville  sand  (Blossom  sand).  Underlies  Brownstown  fm.  and 
overlies  Washita  group. 

Is  now  divided  into  Tokio  fm.  above  and  Woodbine  sand  below.  See  under 
Tokio  fm. 

Named  for  exposures  near  Bingen,  Hempstead  Co.,  Ark. 

Bingham  quartzite. 

Pennsylvanian:  Central  northern  Utah  (Bingham  district). 

A.  Keith,  1905  (U.  8.  G.  8.  P.  P.  38,  pp.  33-37,  map,  sections).  Bingham  qtzitc. — 
Chiefly  fine-grained  qtxltes  and  sss.,  more  or  less  silicificd.  Mostly  white  and  fre- 
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quontly  vitreous.  In  lower  portions  of  the  qtzite,  especially  below  the  Jordan  Is., 
a slight  handing  is  seen  in  many  places,  also  cross  bedding.  In  upper  part  of 
fm.,  particularly  ubove  Highland  Boy  Is.,  are  many  layers  of  ripple-marked  argil], 
and  slightly  calc.  sss.  In  places  very  thin  layers  of  firm-grained  quartz  cgl.  occur. 
Thickness  exposed  in  Bingham  dist.  probably  8.000  or  10,000  ft.,  but  neither  top 
nor  bottom  of  fm.  appears  in  this  dist.  Is  interbedded  with  many  Is.  masses,  the 
most  prominent  of  which  are  here  named  Phoenix  la.  lentil,  0 to  300  ft.  thick: 
Tilden  la.  lentil,  100  ft.;  Yampa  la.  lentil,  0 to  400  ft.;  Highland  Boy  la.  memb., 
0 to  400  ft. ; Commercial  la.  memb.,  0 to  200  ft.  : Jordan  la.  memb.,  20  to  300  ft.  ; 
Lenox  Is.  memb.,  200  ft. ; Butterfield  la.  memb.,  300  ft. 

B.  8.  Butler,  1020  (U.  S.  G.  8.  P.  P.  Ill,  p.  348).  The  important  Jordan  and  Com- 
mercial Iss.  occur  in  lower  part  of  Bingham  qtzite,  and  the  Highland  Boy,  Yampa, 
and  other  lss.  possibly  considerably  higher. 

Binnewater  sandstone.  (In  Salina  formation.) 

Silurian:  Southeastern  New  York. 

C.  A.  Hnrtnagel,  1005  (N.  Y.  State  Mus.  Bull.  80.  pp.  342-357),  divided  Salina  beds 
of  High  Falls  region  of  eastern  N.  Y.  Into  (descending):  Rosendale  cement;  Wil- 
bur Is. ; Binnetcater  Qtzitea  (the  so-called  Clinton  qtzites)  ; and  High  Falls  sh.  (red 
sh.).  Of  the  Binnewater  he  says:  South  from  High  Falls  the  qtzite  below  the 
Wilbur  Is.  becomes  more  calc,  and  of  a shaly  nature. 

In  1906  A.  W.  Grabau  (N.  Y.  State  Mus.  Bull.  92)  designated  these  beds  as  Binnc- 
i cater  as.,  by  which  name  they  have  since  been  known.  C.  Sehuchert  in  1916 
(Geol.  Soc.  Am.  Bull.,  vol.  27,  pp  540-542)  assigned  to  them  a thickness  of  32  to 
35  ft.  in  Binnewater-Higb  Falls  region. 

Named  for  occurrence  at  Binnewater,  7 mi.  SW.  of  Kingston,  Ulster  Co. 

See  also  under  Bertie  Is.  memb. 

Binney  sand. 

A subsurface  sand,  of  Penn,  age,  in  Binney-IIohertz  field,  Stephens  and 
Palo  Pinto  Counties,  north-central  Tex.,  lying  at  1,700  ft.  depth. 

Birch  Creek  schist. 

Pre-Cambrian : Eastern  Alaska. 

J.  E.  Spurr,  1898  (U.  8.  G.  8.  18tb  Ann.  Rept.,  pt.  3,  pp.  140-145,  224).  Birch 
Creek  aeries. — Chiefly  qtzite  schists,  generally  of  light  gray  color,  but  locally  they 
pass  into  darker,  finer  grained,  and  even  graphitic  schists.  The  typical  rock  is  a 
qtzite,  hard  and  white  in  the  less-sheared  portions.  There  are  also  found,  although 
rather  sparingly,  schists  of  igneous  origin,  being  dikes  which  have  intruded  into 
the  sed.  series  previous  to  the  shearing.  In  some  places  the  contact  btw.  this 
Igneous  schist  and  the  sed.  qtzite  schist  was  seen,  proving  its  dikelike  nature. 
So  far  as  noted,  these  Intrusions  were  of  granite  in  its  various  phases.  Thickness 
of  Birch  Cr<*ek  series  about  25.000  ft.  The  Birch  Creek  series  forms  the  oldest 
sed.  serins  known.  It  underlies  Fortymile  series  and  rests  on  the  basal  granite. 
Named  for  exposures  in  Birch  Creek  dist. 

In  subsequent  repts  the  associated  igneous  rocks,  which  range  in  composi- 
tion from  basic  greenstones  and  hornblende  schists  to  acidic  in tru gives, 
have  been  both  included  in  and  excluded  from  Birch  Creek  schist.  The 
present  approved  definition  restricts  the  name  Birch  Creek  schist  to  the 
sed.  rocks,  although  the  associated  igneous  rocks  may  for  convenience  be 
mapped  with  the  Birch  Creek.  The  assemblage  is  susceptible  of  subdi- 
vision as  more  detailed  work  is  done.  The  rocks  designated  by  Spurr  as 
“Fortymile  series”  are  in  part  Birch  Creek  schist  and  in  part  of  Paleo- 
zoic age,  and  that  term  has  been  discarded. 

Birch  Creek  limestone  bed.  (In  Ochelata  formation.) 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

C.  F.  Bowen,  1918  (U.  8.  G.  S.  Bull.  086D,  pp.  17-19).  Birch  Creek  fa.— Hard, 
light-gray,  crystallise,  somewhat  dolomltlc  Is.,  sparingly  fosslllterous.  Thickness 
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4±  ft.  Laterally  It  grades  into  limy  gg.  Is  overlain  and  underlain  by  thick 
KS8.  Lies  70-115  ft.  below  Bighenrt  ss.  in  T.  24  N.,  It.  10  E.  Named  for  exposure 
in  bluffs  on  N.  side  of  Birch  Creek,  near  E.  edge  of  8E.  *4  sec.  25,  T.  24  N., 

R.  10  E. 

O.  B.  Hopkins  and  S.  Powers,  1919  (U.  S.  Q.  8.  Bull.  6888.  p.  239.  pi.  38).  Above 
the  55  to  70  ft.  of  ah.  which  overlies  Clem  Creek  ss.  is  another  series  of  sss. 
which  Is  substantially  — Okesa  and  Torpedo  sss.  of  twps  to  N.  At  base,  or  at  some 
places  12  to  15  ft.  above  base,  of  this  scries  of  sss.  is  a sandy  Is.,  0 to  11  ft. 
thick,  named  Birch  Creek  la.  by  Bowen.  In  NE.  corner  of  T.  24  N.,  R.  11  E.  this 
Is.  Is  replaced  by  »s. 

Is  a bed  at  or  near  base  of  Torpedo  ss.  memb.  of  Ochelata  fin. 

Birch  Lake  sandstone. 

Upper  Cretaceous:  Alberta  and  Saskatchewan. 

S.  B.  Slipper,  1918  (Canada  Geol.  Surv.  Sumin.  Kept.  1917,  pt.  C,  p.  8). 

Birch  Lake  series. 

Pre-Cambrian : Ontario. 

E.  M.  J.  Burwash.  1922  (Jour.  Geol.,  vol.  30,  p.  390). 

Bird  Creek  limestone  member  (of  Buck  Creek  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

C.  F.  Bowen,  1918  (U.  S.  G.  S.  Bull.  088L,  p.  137,  pi.  XXI).  Bird  Creek  la.— Lowest 
Is.  exposed  over  any  considerable  part  of  area  (Tps  24,  25,  and  26  N.,  Rh.  0 and  7 
E. ; Tps  25  and  26  N.,  R.  5 E. ; T.  20  N.,  R.  4 K.).  Is  a dense,  flne-grained  non- 
crystalline rock  4±  ft.  thick.  On  fresh  surface  is  commonly  lead-gray  to  black 
and  weathers  to  a dirty  buff  or  yellow.  When  struck  with  hammer  it  breaks 
along  bedding  planes  with  comparatively  smooth  surfaces.  Few  fossils.  Is  hard 
and  fairly  resistant  to  erosion  but  does  not  produce  a marked  topog.  effect.  Is 
older  than  Stonebrenker  Is.  Named  by  K.  C.  Heald  (rept  In  preparation)  from 
exposures  in  T.  27  N.,  R.  8 E. 

K.  C.  Heald,  1919  (U.  8.  G.  S.  Bull.  688Q,  pp.  214,  218).  Bird  Creek  la.— In  most 
places  where  seen  there  is  but  a single  bed.  2±  ft.  thick,  but  at  a few  localities 
there  are  two  beds  separated  by  6±  ft.  of  sh.  The  rock  is  hard  and  very  brittle. 
Both  weathered  and  fresh  surfaces  are  dark  bluish  gray,  so  dark  that  many 
samples  might  be  called  black.  Is  characterized  hy  a distinct  hrachiopod  fauna. 
Lies  50 ± ft.  below  Cryptozoon-bearlng  Is.,  about  70  ft.  above  Turkey  Run  Is.,  and 
a little  more  than  100  ft.  above  “red  lime”  at  top  of  Pawbuska  Is-  Named  for 
exposure  on  vulley  sides  of  Bird  Creek  and  tributaries. 

Birdhead  sandstone  member  (of  Thermopolis  shale). 

Upper  Cretaceous:  Central  southern  Montana  (Bighorn  and  Yellowstone 
Counties). 

W.  T.  Thom.  Jr.,  G.  M.  Hall,  C.  IT.  Wegemnnn,  and  G.  F.  Moulton,  1935  (U.  8.  G.  8. 
Bull  856).  Birdhead  as.  memb. — Rim-forming  ss.  0 to  15  ft.  thick,  lying  about 
130  ft.  above  base  of  Thermopolis  sh.  in  Bighorn*  Co.  and  Crow  Ind.  Res.,  Mont. 
Birdhead  Coulee  cuts  across  the  ss.  in  T.  3 8.,  R.  27  K.,  Yellowstone  Co. 

Bird  Mountain  grit. 

Upper  Ordovician  (?):  Southwestern  Vermont  (Rutland  County). 

T.  N.  Dale,  1893  (TJ.  8.  G.  S.  13th  Ann.  Kept.,  pt.  2,  pp.  337-340).  There  is  little 
doubt  that  Bird  Mtn  (frit  and  cgl.  occupies  same  strat.  relations  to  schists  of 
Taconic  Range  E.  of  it  as  the  upper  811.  Rensselaer  grit  (Lower  Camb.  ? now] 
does  to  those  of  same  range  in  Mass,  and  N.  Y.  [Bird  Mtn  is  In  Castleton  quad., 
W.  of  West  Rutland.] 

T.  N.  Dale,  1900  <U.  S.  G.  S.  20th  Ann.  Rept,  pt.  2.  pp.  10—23).  Bird  Mtn  (/ rit . — 
Grit  and  cgl.  Interbedded  with  muscovite  (serlclte)  schist:  pebbles  of  pre-Camb. 
granite  and  gneiss  and  either  Camb.  or  Ord.  crystalline  Is.,  and  calc,  and  micaceous 
qtzite.  Is  petrographically  different  from  Rensselaer  grit.  Probably  belongs  In 
upper  part  of  Ord.  and  later  than  Calclferous.  Overlies  Berkshire  schist  Iwhleh 
is  now  classified  as  Upper  and  Middle  (Trenton)  Ord.] 

151027*— 38 13 
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tBlrdseye  limestone. 

A descriptive  term  applied  in  a titular  sense  in  early  N.  Y.  repts  to  Low- 
ville  Is.  It  Is  said  to  have  first  been  used  by  Amos  Eaton  in  1824,  the 
name  being  suggested  by  the  “eyes”  or  light-colored  specks  due  in  part 
to  a characteristic  fossil  supposed  to  be  a form  of  coral  and  now  known 
as  Tetradium  cellulosum.  As  defined  by  L.  Vanuxem  in  1838  (N.  Y. 
Geol.  Surv.  2d  Kept.,  pp.  255,  257,  283)  it  included  all  rocks  btw.  Trenton 
Is.  and  “Calciferous  saudrock"  [Beekmantown],  and  thus  Included  Black 
River  and  Chazy  lss.  In  1842  (Geol.  N.  Y.,  pt.  3)  Vanuxem  defined  it 
as  lower  part  of  Black  River  Is.,  as  overlain  by  grey  Is.  forming  upper 
part  of  the  Black  River,  and  as  underlain  by  Chazy  Is.  In  1899  Clarke 
and  Schuchert  replaced  the  descriptive  term  “Birdseye"  with  Lotcvillc 
Is.,  by  which  name  it  Is  known  today. 

blrdseye  porphyry. 

A descriptive  term  that  has  been  applied  to  a local  mass  of  porphyry  of 
pre-Camb.  age  in  Socorro  Co.,  N.  Ilex.,  and  also  to  a local  mass  of 
porphyry  of  Tert  age  In  Stockton  and  Fairfield  region,  Utah. 

Birdsong  shale. 

Lower  Devonian  (Helderbergian)  : Western  Tennessee  (Tennessee  River 
Valley  region). 

C.  O.  Dunbar,  1918  (Am.  Jour.  Scl.,  4th,  vol.  40,  p.  741).  Birdsong  ah. — Bluish  shaly 
la.  and  ah.,  35  to  05  ft.  thick.  Uncon.  underlies  Decaturvllle  chert  and  uncon. 
overlies  Olive  Hill  fm.  Typically  developed  along  valley  of  Birdsong  Creek, 
Benton  Co.,  where  It  is  about  45  ft.  thick.  Very  fossillferous.  Correlated  with 
New  Scotland.  Included  in  Helderbergian  or  Linden  group. 

Bird  Spring  formation. 

Pennsylvanian:  Southeastern  Nevada  (Goodsprings  region). 

D.  F.  Hewett,  1931  (U.  S.  G.  8.  r.  P.  162.  pp.  9,  21,  etc.).  Bird  Spring  /m.—C, rny 
Is.  and  dot,  in  beds  ranging  In  thickness  from  thinnest  laminae  to  60  ft,  separated 
by  sh.  and  as. ; from  Goodsprings  northward  a conglomeratic  88.  at  base ; many 
beds  In  upper  1,000  ft.  were  doubtless  originally  dol.,  but  It  appears  probable  tlia 
remaining  lower  part  was  made  up  wholly  of  la.,  sh.,  and  sa.  Thickness  2.500  ± 
ft.  Bests  uncon.  on  Monte  Crtsto  is.  (Miss.)  and  underlies  Supat  fm.  (Term.). 
Large  Penn,  fauna  (listed).  Underlh-B  a large  area  In  Bird  Spring  Range.  (Mr. 
Kewett  sent  an  advance  copy  of  his  Goodsprings  section,  and  the  names  he 
proposed  to  apply  to  the  fms.,  to  W.  S.  Clock,  who  In  1929  (Am.  Jour.  8cl.,  5th, 
vol.  17,  pp.  326-339)  described  the  Bird  Springs  fm.  in  east-central  part  of  Spring 
Mtn  Range,  Goodsprings  quad.) 

C.  H.  Longwell  and  C.  O.  Dunbar.  1936  (Geol.  Soc.  Am.  Proc.  1935,  pp.  89,  375). 
Fusullnas  collected  In  Las  Vegas  quad.  Indicate  upper  2.900  ft.  of  Bird  Spiing 
fm.  correlates  with  Wolfcamp  and  Leonard  fms.  of  west  Tex.,  and  the  Bird  Spring 
Is  therefore  considered  to  be  Perm.  The  upper  1,500  ft,  correlates  with  Leonard 
and  the  1,400  ft.  next  below  with  the  Wolfcamp. 

tBirdsville  formation  (also  tBlrdsville  group). 

Mississipplan : Western  Kentucky  and  southeastern  Illinois. 

E.  O.  Ulrich.  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  ser.,  p.  109).  Blrdsvilie 
fm. — Shales,  ass.,  and  thin  lss.  composing  upper  fm.  of  Chester  group.  Overlies 
Tribune  Is.  and  underlies  [uncon.)  Mansfield  as.  (Penn.). 

E.  O.  Ulrich,  1916  (Geol.  Soc.  Am.  Bull.,  vol.  27.  p.  157).  Upper  Cheater  or  Birda- 
v iUe  ffroup. — Includes  all  of  Chester  series  of  western  Ky.  and  111.  above  base  of 
typical  Cypress  as.,  which  Is  uncon.  on  older  rocks. 

Now  divided  into  several  named  fms.  and  discarded.  (See  111.  chart.) 

Named  for  Birdsville,  Livingston  Co.,  Ky. 
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Birmingham  shale  member  (of  Conemaugh  formation). 

Pennsylvanian:  Western  Pennsylvania  and  northern  West  Virginia. 

J.  J.  Stevenson,  1876  (2d  Pa.  Geol.  Surv.  Kept.  K,  p.  79)*  Birmingham  ah. — *A  dark 
thinly  laminated  sh.  nearly  50  ft.  thick,  which  occurs  below  Morgantown  ss.  at 
Pittsburgh.  Joints  pass  through  the  mass.  Outcrops  at  Birmingham  Ntation 
[Just  W.  of  Pittsburgh]. 

1*.  E.  Raymond.  1909  ( 8ci.,  n.  s.,  vol.  29,  pp.  940-941).  Base  of  Birmingham  ah.,  of 
Conemaugh  series  of  western  Pa.,  Ilea  25  ft.  above  top  of  Ames  Is. 

E.  W.  Shaw  and  M.  J.  Munn,  1911  (U.  S.  O.  S.  Burgettstown-Carnegle  folio.  No. 
177,  p.  4).  Birmingham  ah.  me  mb.  of  Conemaugh  fm.  overlies  Berlin  coal  and 
extends  up  to  Elk  Lick  coal  (or  Elk  Lick  clay  where  present).  Consists  of  sh., 
sandy  sh..  and  some  as.  Thickness  50  to  60  ft. 

^Birmingham  breccia. 

Lower  Ordovician:  Northern  central  Alabama  (Birmingham  quadrangle). 

E.  A.  Smith,  1890  (Ala.  Geol.  Surv.  Kept.  Cababa  coal  field,  p.  152).  Birmingham 
breccia. — Breccia  made  up  of  angular  fragments,  chiefly  from  Knox  dol.,  and  is 
of  course  younger  than  Knox  dol.  Occurs  in  greatest  volume  in  Salem  Hills,  but 
also  at  other  places  [mentioned],  including  Birmingham.  Has  been  called  Bir- 
mingham breccia  by  Mr.  Russell  of  U.  8.  Geol.  Survey  [unpublished]  and  Salem 
breccia  by  State  8urvey.  This  breccia  belongs  perhaps  to  Trenton  or  Pelham  Is. 

Preoccupied  by  Birmingham  sh.  memb.  of  Conemaugh  fm.,  and  replaced  by 
Attalla  chert  cgL  memb.  of  Chickamauga  Is. 

Named  for  exposures  at  Birmingham. 

Birmingham  red  bed.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Maryland  and  Pennsylvania. 

C.  K.  Swartx  1922  (Md.  Geol.  Surv.  vol.  11,  p.  63,  pi.  6),  applied  Birmingham  red 
bed  to  red  beds  In  western  Md.  and  Pa.  that  occur  at  strat.  horizon  of  Birmingham 
sh.  and  Grafton  as. 

Birmingham  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Michigan.  Shown  on  moraine 
map  (fig.  7)  In  U.S.G.S.  Detroit  folio  (Xo.  205),  p.  9,  also  on  moraine 
map  (pi.  32)  In  U.S.G.S.  Mon.  53.  Named  for  Birmingham,  Oakland  Co. 

Bisbee  group. 

Dower  Cretaceous  (Comanche  series):  Southeastern  Arizona. 

E.  T.  Dtimble,  1902  (Am.  Inst.  Min.  Ewers.  Tram*.,  vol.  31.  pp.  690-715). 

beda. — Consist  of  (descending):  (1)  Interbedded  sands  and  clays;  (2)  inter- 
bedded  iss.,  clays,  and  sands,  with  oysters  at  base  and  Caprotina  and  other 
fossils  at  top ; (3)  lss.  and  clays  containing  Trigonia,  Evogpra,  and  other  fossils ; 
and  (4)  interbedded  sands  and  clays  with  cgl.  at  base.  Of  Cret.  age.  Exposed 
at  Bisbee,  Arlz.  (whence  the  name)  and  in  Rucker  Canyon. 

P.  L.  Ransome,  1904  (U.S.G.S.P.P,  21,  p.  56).  Biabee  group. — Same  unit  as 
1 nimble's  Biabee  beda,  but  In  Bisbee  quad,  is  here  divided  into  4 fms.  (descending), 
Cintura  fm..  Mural  is..  Morita  fm.,  and  Glance  cgl. 

Btaher  formation. 

Silurian  (Niagarnn)  : Southwestern  Ohio  (Highland  and  Adams  Counties) 
and  northern  Kentucky  (Lewis  County). 

A.  F.  Foerste,  1917  (Ohio  Jour.  Sci.,  vol.  17.  pp.  189,  190).  Biaher  memb. — Lower 
memb.  of  West  Union  fm.  in  Highland  and  Adams  Counties.  [West  Union  as 
here  used  extended  up  to  base  of  Cedarvlile  dot.]  Typically  exposed  NE.  of 
Bisher  Dam  [about  1 mi.  S.  of  Hillsboro].  Contains  a very  characteristic  fossil 
horizon  about  9 ft.  above  base,  and  several  other  layers,  less  abundantly  fossll- 
Iferous,  occur  btw.  12  and  20  ft.  farther  up.  Underlies  LUley  memb.  of  West 
Union. 

A.  F.  Foerste,  1919  (Ohio  Jour.  Sci.,  vol.  19.  pp.  307—375).  Biaher  memb.  of  Weat 
Union  fm.,  45  ft.  thick,  corresponds  to  Lower  or  West  Union  CHIT  of  Orton.  Is 
faunally  distinct  from  overlying  Lilley  memb.,  and  is  of  upper  Clinton  age. 
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A.  F.  Foerate,  1923  (Denison  Univ.,  Set.  Lab.  Jour.,  vol.  20,  pp.  41-43),  Bisher  fm. 
corresponds  approx,  to  West  Union  or  Lower  Cliff  of  Prof.  Orton,  and  this  name 
would  have  been  retained  If  Prof.  Orton  ever  had  described  any  section  from 
West  Union  area,  or  had  designated  at  Hillsboro  the  same  boundaries  btw.  the 
West  Union  and  Springfield  beds  as  those  adopted  later  btw.  the  Bisher  anil 
Lllley  fme.  The  Bisher  fauna  can  be  traced  from  Hillsboro  southward  throughout 
Highland  and  Adams  Counties,  Ohio,  and  Lewis  Co.,  Ky.,  as  far  8.  as  N.  part 
of  Fleming  Co.,  Ky.  Has  not  been  identified  anywhere  N.  of  Hillsboro.  Ohio, 
altho  the  strata  immediately  beneath  Springfield  Is.  along  creek  % ml.  W.  of  Port 
William,  NE.  of  Wilmington,  Ohio,  appear  to  contain  a somewhat  similar  fauna. 
But  no  trace  of  overlying  Lllley  fauna  is  to  be  found  so  far  N. 

A.  F.  Foerate,  1935  (Denison  Unlv.  Bull.,  8d.  Lab.  Jour.,  vol.  80,  p.  128).  In 
Lewis  Co.,  Ky..  Bisher  fm.  rests  on  Ribolt  sh.  and  at  most  places  underlies  Ohio 
blnck  sh.,  but  on  Ohio  River  at  Vanceburg  it  is  overlain  by  Greenfield  dol.,  of 
Cayugau  age.  [Gives  further  details  on  pp.  140-141.] 

Bishop  conglomerate. 

Tertiary  (Miocene?)  : Northeastern  Utah,  northwestern  Colorado,  ami 
southwestern  Wyoming. 

J.  W.  Powell,  1876  (Geology  of  eastern  portion  of  Uinta  Mtns,  pp.  40,  44,  62.  169). 
Bishop  Altn  cffl. — Composed  of  bowlders  and  pebbles  of  ss..  qtzite,  and  crystalline 
schists,  but  sss.  and  quasi  qtzltes  greatly  prevail.  Found  only  in  isolated  patches 
as  remnants  adventitiously  preserved  from  general  erosion  to  which  this  widely 
spread  fm.  has  been  subjected.  Thickness  300  ft.  [on  p.  40.  but  on  p.  170  he  says 
1.000  ft.  at  head  of  Sheep  Creek].  Can  1m*  seen  on  summit  of  Bishop  Mtn,  where 
It  lies  uncon.  on  eroded  beds  of  Bitter  Creek  group.  A fine  exposure  can  also  be 
seen  on  summit  of  Quien  Hornet  Mtn,  where  it  rests  on  Lower  Green  River  beds. 
On  N.  side  of  Sage  Creek  It  uncon.  overlies  beds  of  Lower  Green  River  age. 
[In  columnar  section  on  p.  40  he  shows  this  cgl.  uncon.  on  Brown’s  Park  group, 
but  in  text  he  does  not  say  that  it  anywhere  rests  on  Brown’s  Park,  although 
on  p.  62  he  says:  The  Bishop  Mtn  cgl.  is  found  at  different  places  to  lie  uncon. 
upon  every  group  of  the  table  which  is  represented  in  Uinta  Mtns  and  adjacent 
country.] 

J.  D.  Sears.  1924  (Geol.  Soc.  Am.  Bull.,  vol.  35.  pp.  279-304)  and  1926  (U.  S.  G.  S. 
Bull.  781 B.  pp.  16,  22).  Writer  believes  Bishop  cgl.  is  = basal  memb.  of  Browns 
Park  fm.  of  Uinta  Mtn  region. 

W.  H.  Brndley.  1932  (Wash.  Acad.  8cl.  Jour.,  vol.  22,  No.  11.  p.  318)  and  1936 
(U.  8.  G.  8.  P.  P.  185-1  >,  demonstrated  that  Bishop  cgl.  is  older  than  Browns 
I*ark  fm.,  and  J.  D.  Sears  accepted  Bradley's  evidence. 

Some  workers  believe  Browns  Park  fm.  is  Plio.  or  includes  beds  of  Plio. 
age,  but  U.  S.  Geol.  Survey  tentatively  classifies  it  as  late  Mio.  or  early 
Plio. 

Caps  Bishop  Mtn,  Sweetwater  Co.,  SW.  W.vo.,  now  known  ns  Pine  Mtn. 
Bishop  sandstone. 

C.  [R.]  Keyes,  1924  (Pan-Ara.  Geol.,  vol.  41.  pp.  36.  301).  BUhop  ss.— Sss.,  500  ft. 
thick,  underlying  Junction  Iss..  overlying  Duchesne  lss.,  and  composing  a middle 
fm.  of  Flaming  Gorge  series  in  Utah.  (Assigned  to  late  Jurassic,  but  Keyes  also 
states  that  it  may  correspond  to  Unkpnpa  ss.  (Upper  Jurassic)  and  Lakota  ss. 
(Lower  Cret.)  of  Black  Hills  section.  Derivation  of  name  not  stated.] 

According  to  A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeside,  Jr.,  1980  (U.  S. 
G.  S.  P.  P.  183,  chart  opp.  p.  40),  the  Bishop  ss.  and  Duchesne  Is.  of 
above  rept.  are  Eutrada  ss.  and  Carmel  fm.,  both  Upper  Jurassic.  , 

Bishop  Brook  limestone. 

Devonian  (Lower):  Central  New  Yolk  (Onondaga  County). 

B.  Smith.  1929  (N.  Y.  State  Mua.  Bull.  281.  pp.  27.  32).  Bishop  Brook  Is— Top 
unit  of  Manlius  group.  (See  1929  eatry  under  Manlius  Is.]  Is  gray  in  color; 
lower  portions  are  in  places  a mass  of  crlnoid  fragments  ; upper  layers  appear  to 
lie  evenly  bedded,  but  cross  bedding  has  been  noted  in  basal  portions.  Fauna 
appears  to  be  Heiderberglan,  but  is  so  far  unstudied.  Lies  uncon.  on  Pools  Brook 
Is.,  uud  at  Manlius  is  uncon.  overlain  by  basal  quartz  sands  of  the  Onondaga 
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(reworked  Ortakany).  In  Onondaga  Co.  thin  fm.  la  known  only  from  hillside  E. 
of  Manlius  village.  Named  for  Bishop  Brook.  NE.  of  Manlius. 

G.  II.  Chadwick.  1030  (Geol.  80c.  Am.  Bull.,  vol.  41,  pp.  80-82).  Bishop  Brook  U.. 
as  I saw  it  In  field  with  A.  E.  Brainerd,  appears  to  be  essentially  topmost  Beeraft 
or  Alsen.  high  in  lielderbergian.  thus  emphasizing  overlap  nature  of  uncon.  seen 
io  eastern  N.  Y.  btw.  Manlius  and  ('oeymans  lss.,  first  pointed  out  by  writer. 

t Bishop  Mountain  conglomerate. 

Tertiary  (Miocene?)  : Northeastern  Utah,  northwestern  Colorado,  and 
southwestern  Wyoming. 

See  Bishop  cgl. 

t Bison  beds. 

A paleontologle  term  applied  by  O.  C.  Marsh  to  the  beds  in  Denver  Basin, 
Colo.,  which  were  later  named  Denver  fm.,  the  puleontologie  name  being 
derived  from  presence  in  the  IhhIs  of  Bison  alticornis , a horned  dinosaur. 

Bison  banded  member. 

Permian:  Central  northern  Oklahoma. 

F.  L.  Aurin,  IT.  G.  Officer,  and  C.  N.  Gould,  1920  (A.  A.  P.  G.  Bull.,  vol.  10,  pp. 
786-799).  BUon  bawled  memb. — The  upper  160  ft.  of  Hennessey  ah.,  constating 
largely  of  runty  rod.  blocky,  non-fissile  clay  shales,  characterized  by  considerable 
number  of  white  or  greenish  bands  or  streaks  of  sh.,  here  sandy,  there  calc.  These 
bands  or  streaks  are  thicker  and  more  numerous  than  in  underlying  Fairmont 
memb.,  being  in  some  cases  3 to  4 ft.  thick.  Base  is  placed  at  lowest  heavy  white 
band  of  Hennessey  sh.  Named  for  !act  it  is  exposed  on  all  sides  of  Bison, 
Garfield  Co. 

Bissett  conglomerate. 

Triassic  (?)  : Western  Texas  (Glass  Mountains). 

P.  B.  King,  1027  (Am.  Jour.  8d.,  5th.  vol.  14.  pp.  212-221).  Blssett  fm.— Chiefly 
calc.  cgls.  derived  from  underlying  beds.  In  upper  part  red  shales  alternate 
with  cgl.  and  in  addition  a few  layers  of  is.  and  dol.  appear.  Dic-uHy  red  shales 
appear  beneath  the  main  cgl.  Thickness  0 to  500  [ 720 J ft.  Underlies  Comanche 
series  with  angular  uncon.  and  overlaps  undoubted  marine  Permian  fms.  (Tessey, 
Gilliam,  and  upper  part  of  Vidrioi.  On  Blssett  Mtn  it  rests  on  upper  massive 
memb.  of  Vidrio  fm.  Named  for  exposures  on  NW.  and  NE.  flanks  of  Blssett  Mtn, 
8W.  part  of  Glass  Mtns.  Absent  In  NE.  part  of  Glass  Mtn*.  No  fossils  found. 
May  be  late  Perm.,  Triassic,  Jurassic,  or  early  Cret. ; most  probably  Perm,  or 
Triasslc. 

P.  B.  King,  1931  (Unlv.  Tex.  BulL  303S)  Bi**ctt  fm.  Is  probably  upper  Perm., 
but  may  be  Triassic. 

R.  Roth,  1932  (Jour.  Geol.,  vol.  40,  No.  8.  p.  701),  from  field  study  believes  Blssett 
fm.  at  type  loc.  of  Blssett  Mtn  Is  of  Comanche  age.  Is  uncon.  on  Tessey,  Gilliam, 
and  Vidrio  fms. 

P.  B.  King,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  46.  pp.  738-739),  changed  name  to 
Bissett  cffl.  (the  fm.  consisting  chiefly  of  cgl.)  and  age  to  Perm.  (?). 

W.  B.  Lang,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  2,  p.  270).  It  Is  believed  Blssett 
cgl.  represents  an  accumulation  of  lower  Triassle  sediments  of  possible  Moenkopl 
time  equivalence  and  therefore  considerably  older  than  the  terrestrial  Dockum 
and  Santa  Rosa  deposits  farther  N. 

P.  B.  King.  1935  (A.  A.  P.  G.  Bull.,  vol.  19.  No.  10.  pp.  1545-1546).  Present 
evidence  favors  early  Triassic.  rather  Than  Perm.,  as  age  of  Blssett  cgl.  Writer 
is  now  inclined  to  support  Lang's  suggestion  that  the  Blssett  Is  of  pre-Dookum 
Triassic  age. 

At  present  Triassic  ( f)  is  age  classification  of  U.  S.  Geol  Survey. 

fBitter  Creek  group. 

Eocene:  Southwestern  Wyoming  (Sweetwater  County),  northeastern  Utah, 
and  northwestern  Colorado. 

E.  D.  Cope.  1S72  (Phlla.  Acad.  Nat.  Sci.  Proc..  vol.  24.  p.  279;  and  Proc.  Am.  Fhll. 
Soc.  1872,  p.  481),  in  referring  to  the  coal  series  nf  Bitter  Creek,  casually  used 
Bitter  Creek  coal  strata,  Bitter  Creek  series , and  Bitter  Creek  series  of  coal. 


/ 
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F.  B.  Meek,  1873  (U.  S.  Geol.  and  Geog.  Suit.  Terr.  6th  Ann.  Kept.,  pp.  455-462) . 
Bitter  Creek  aeries. — A vast  succession  of  rather  soft,  light-yellowish,  lead  gray 
and  whitish  shs.  with  seams  and  beds  of  various  colored  clays,  sh.,  and  good  coal. 
Thickness  reaches  4,000  + feet.  Fresh  water,  brackish  water,  and  salt  water  fos- 
sils. Either  Cret.  or  Tert.,  probably  latter.  Exposed  along  Bitter  Creek  (a  smnil 
tributary  of  Green  River  in  Wyo.)  from  Black  Butte  NW.  to  8alt  Wells  8tation  on 
U.  P.  R.  R.  and  at  some  other  points  W.  of  Salt  Wells.  Conformably  underlie* 
Washakie  group  fBrldger  fm.)  and  rests,  apparently  conformably,  on  thin  layer* 
of  grayish  and  drab  slobby  sss.  and  shales,  probably  of  Cret.  age. 

J.  W.  Powell,  1876  (Geology  of  eastern  portion  of  Uinta  Mtns,  pp.  40.  45,  64.  162). 
Bitter  Creek  group. — Badland  sss..  often  with  much  gyp.;  indurated  sss.,  ferrugi- 
nous ; shell  marls ; many  beds  of  carbonaceous  shales  and  lignitlc  coal.  To  8. 
the  group  consists  of  indurated  ass.  and  lss.  Thickness  3,000  ft.  Underlies  Green 
River  group  and  rests  on  Point  of  Rocks  group  with  erosion  uncon.  The  bed* 
called  Waahiki  group  are  upper  part  of  Bitter  Creek  series.  [Powell  mapped  theso 
beds  in  SW.  Wyo.,  NE.  Utah,  and  NW.  Colo.] 

A.  R.  Schultz.  1920  (U.  S.  G.  8.  Bull.  702,  table  opp.  p.  24),  showed  Bitter  Creek 
group  of  Powell  In  SW.  Wyo..  as  Including  several  Eo.  nnd  Upper  Cret.  fms.,  In 
descending  order,  Wasatch  group,  Evanston  fm.,  so-called  Laramie  fm.,  Lewis  sh., 
and  upper  part  of  Mesa verde  fm.  This  reconnaissance  term  has  lost  Its  useful- 
ness and  is  no  longer  employed. 

f Bit  ter  Creek  series. 

See  under  t Bitter  Creek  group. 

Bitter  Creek  formation. 

Jurassic  or  Triassic:  Northwestern  British  Columbia  (Portland  Canal 
region)  and  southeastern  Alaska. 

R.  G.  McConnell.  1911  (Canada  Geol.  Surv.  Summ.  Ropt.  1910,  p.  63),  1912  (Canada 
Geol.  Burv.  Summ.  Rept.  1911,  p.  57).  1913  (Canada  Geol.  8urv.  Mem.  32.  p.  12). 

J.  B.  Mertle,  Jr.,  1921  (U.  S.  G.  8.  Bull.  714,  p.  134).  assigned  these  rocks  to  Paleo- 
zoic or  Mesozoic:  G.  Hanson.  1929  (Canada  Geol.  Surv.  Mem.  159.  p.  6),  assigned 
them  to  Jurassic  or  Triassic. 

Hitter  Creek  peridotite. 

Cretaceous  (?):  Southern  British  Columbia. 

H A.  Daly.  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem  38,  map  9,  118°  to  118° 
30').  Bitter  Creek  peridotitr.  Cret.  it).  Occurs  near  49th  par. 

Hitter  Rook  sand. 

A term  applied  in  western  Pa.  to  a subsurface  sand  in  Pocono  fm.,  which 
some  consider  lies  lower  than  Murrysville  sand,  and  higher  than  Hun- 
dred-foot sand ; others  that  it  lies  higher  than  the  Murrysville  and  lower 
than  Papoose  snnd,  and  others  that  it  is=pnrt  of  Squaw  sand. 

Bitterroot  period. 

Pre-Cambrian : Montana. 

C.  [K.]  Keyes,  192(1  (Pan-Am.  Geol..  vol.  40.  p.  203).  Cherry  Creek  [of  Pealel  la 
preoccupied  several  times  over.  The  time  represented  may  be  termed  Bitterroot 
period,  after  the  most  conspicuous  geographic  features  on  top  of  the  continent. 
Modi  sonic  period  would  tie  more  appropriate,  and  perhaps  more  euphonious,  and 
with  a periodic  ending  would  not  likely  he  confused  wilh  the  so-called  Madison  is. 
of  Carbonic  age  In  same  region,  which  also  is  repeatedly  preoccupied  for  distant 
terranes.  Even  Cher, ic  might  be  permissible  ns  a periodic  term. 

Biwabik  iron-formation. 

Pre-Cambrian  [middle  Iluronian)  : Northeastern  Minnesota  (Mesabi  dis- 
trict). 

C.  R.  Van  Hlse  and  C.  K.  Leith,  1901  (U.  S.  G.  S.  21st  Ann.  Ropt,  pt.  8,  pp.  353. 
358-370).  Biwabik  fm.— Fine-grained  and  largely  non-ciastie  rocks  (cherts’, 
slates,  silicate  and  carbonate  rocks,  more  or  loss  ferruginous),  with  a dim  of  lino 
cgl.  at  base.  Thickness  500  to  1.000  ft.  Conformably  underlies  Virginia  si  and 
conformably  overlies  Pokcgnmn  fm. ; all  Included  In  upper  Iluronian.  Is  called 
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Biicobik  fm.  because  biwnbik  is  Chippewa  word  for  a pleoe  or  fragment  of  iron, 
and  Biwnbik  mine  in  one  of  t arl  leal  and  largest  mines  located  on  t ha  fm. 

C.  K.  Leith,  1903  (C.  S.  G.  S.  Mon.  431.  Rave  thickness  of  Blwabik  fm.  as  200  to 
2.000  ft.,  ami  stated  the  Virginia  si.  grades  both  vertically  and  laterally  into 
Blwabik  fm. 

C.  R.  Van  Hiae  and  C.  K.  1-eith.  1009  (D.  S.  G.  S.  Bull.  300)  and  1011  (U.  S.  G.  S. 
Mon.  52)  assigned  this  fm.  to  upper  Huronlan. 

C.  K.  Leith,  1033  (10th  Int.  Geol.  Cong.  Guidebook  27,  p.  0).  assigned  this  fm.  to 
middle  Huronlan,  as  did  C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1035  tU.  S.  G.  S. 
P.  P.  184). 

Bixby  zone. 

A subsurface  petroliferous  zone,  about  2,400  ft.  thick,  forming  lower  [girt 
of  Fernando  group  in  Long  Beach  field  of  Los  Angeles  Basin,  Calif. 
Named  for  fact  that  the  Shell  Bixby  No.  1 well  has  produced  from  this 
sand. 

Bixler  sand. 

A subsurface  sand,  5 to  50  ft.  thick,  in  Ponca  City  field,  Kay  Co.,  Okla. 
Correlated  with  upper  part  of  Cherokee  sh.  Is  a higher  sand  than  Mark- 
ham sand  and  lies  a short  distance  below  Oswego  lime. 

Blach  Ranch  limestone  member  (of  Thrifty  formation). 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  voL  30,  pp.  24,  31),  Blach 
Ranch  la.,  3 to  5 ft.  thick,  lies  20  to  40  ft.  below  top  of  Thrifty  fm,  and  17  to 
35  ft.  below  Breckenrldge  Is.  memb.  of  Thrifty. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Pniv.  Tex.  Ball.  2132,  pp.  154—158).  Blach 
Ranch  la.  memb.  of  Thrifty  fm .- — Massive  light-gray  Is. : weathers  buff  or  brown 
and  In  large  slabs  or  rounded  boulders.  Rather  unfossiliferotis.  Thickness  3 to  8 
ft.  Lies  30±  ft.  above  Ivan  Is.  memb.  of  Thrifty  and  25  to  45  ft.  below  Brecken- 
ridge  la.,  the  top  memb.  of  the  Thrifty.  Named  for  eximsures  in  vicinity  of 
Blach  Bros,  ranch,  E.  of  Breckenrldge.  Stephens  Co.  Is  thought  to  be  “ Chaffin 
Is.  of  Drake  in  Colorado  River  section. 

t Black  shale. 

A descriptive  term  applied  in  early  repts  to  a widespread  deposit  of  black 
sh.  commonly  assigned  to  Dev.  and  supposed  to  be  same  fm.  throughout 
several  States.  It  is  now  known  by  following  names  in  different  Stutes: 

New  York.  For  many  years  the  upper  black  sh.  has  been  called 
Genesee  sh.  (Upper  Dev.)  and  the  lower  black  sh.  has  been  called 
Mareellus  sh.  (Middle  Dev.). 

Michigan.  Antrim  sh..  Upper  Dev. 

Ohio.  Ohio  sh.,  Upper  Dev.  (Genesee,  Portage,  and  Chemung). 

Indiana.  New  Albany  sh.  (Upper  Dev.). 

Kentucky.  Ohio  sh.  (Upper  Dev.)  in  eastern  Ky.  as  far  8.  as  Somer- 
set, Pulaski  Co.;  Chattanooga  sh.  (Dev.  or  Carbf.)  S.  of  Somerset; 
New  Albany  sh.  (Upper  Dev.)  W.  of  Cincinnati  arch  adjacent  to 
southern  Ind. ; Chattanooga  sh.  in  western  Ky. 

Virginia.  Now  divided  into  Big  Stone  Gap  sh.  (Dev.  and  Carbf.), 
Portage  sh.  (Upper  Dev.),  and  Genesee  sh.  (Upper  Dev.)  in  SW. 
Va.  (Wise  and  Scott  Counties). 

Tennessee 

Georgia 

Alabama  Chattanooga  sh.,  Dev.  or  Carbf.  ( Formerly  classified  as  Dev.) 

Illinois 

M issouri 

Arkansas.  Chattanooga  sh.  (Dev.  where  Genesee  and  Portage  (?) 
fossils  are  found:  elsewhere  Dev.  (?)). 

Oklahoma.  Chattanooga  sh.  (Dev.  ?). 
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Black  flint  member.  (In  Pottsvllle  formation.) 

Pennsylvanian:  Southeastern  Ohio  (Jackson  and  Vinton  Counties). 

II.  Mornlngstar,  1922  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  15,  p.  130).  Black  flint 
mi  mb. — Consists  of  (1)  O to  6"  of  noUular  ore,  sparingly  fosstliferous,  underlain 
by  (2)  very  fosslliferouu  black  flint  or  la.  1 ft.  thick.  Very  local.  Outcrop 
confined  to  Jackson  Co.  and  KW.  part  of  Vinton  Co.  Overlain  by  Brookville  coal 
and  underlain  by  Homewood  sh.  and  as. 

(Black  Ledge.  (In  Powell  dolomite.) 

Lower  Ordovician  (Beekmantown)  : Northern  Arkansas  (Yellville  quad- 
rangle). 

E.  T.  McKnlght,  1935  (U.  8.  G.  8.  Bull.  953).  t Black  Ledge. — A coarse-grained, 
massive  dol.,  characterized  by  quartz-lined  druses  and  In  places  greenish  or  gray 
chert  segregations,  persistent  over  Yellville  quad.  Thickness  7 to  10  ft.  Lies 
50  to  60  ft.  altove  base  of  Powell  dol.  Is  called  “Black  Ledge"  because  it  generally 
weathers  dark.  Commonly  carries  ores.  There  are  other  ledges  of  same  type 
in  the  Powell  but  not  bo  thick. 

tBlack  Bear  limestone. 

Miners'  locul  name  for  an  ore-bearing  is.,  80±  ft.  thick,  in  middle  part  of 
Oquirrh  fm.  (Penn.)  of  northern  Utah.  Exposed  in  Black  Bear  claim, 
Stockton  dist.  Lies  from  120  to  250  ft.  above  Ben  Harrison  Is.  (See 
U.  S.  G.  S.  P.  P.  173,  1932.) 


tBlack  Bluff  group. 
tBlack  Bluff  clay. 
tBlack  Bluff  series. 

Eocene  (lower)  : Southern  Alabama. 


(In  Midway  group.) 


E.  A.  Smith  and  L.  C.  Johnson,  1887  <U.  S.  G.  S.  Bull.  43,  pp.  01-62).  Black  Bluff 
series. — Consists  of  (descending)  : (1)  20  to  25  ft.  of  yellowish  clay,  which  makes 
the  basis  of  the  Flatwoods : (2)  40  ft.  of  black  slaty  clay  carrying  marine  fossils; 
nnd  (3)  8 to  10  ft.  of  brownish  sh.  or  clay.  Overlies  Midway  or  Pine  Barren 
beds  and  underlies  Naheola  and  Matthew’s  Landing  series. 


Replaced  (E.  A.  Smith,  Sketch  of  geol.  of  Ala.,  Roberts  & Son,  Birming- 
ham, Ala.,  1892)  by  Sucarnoochee  clay,  which  has  become  established 
name  of  the  fm.  in  Ala.  Is  same  as  Porters  Creek  clay  of  Miss. 

Named  for  exiKisures  at  Black  Bluff,  on  Sucarnoochee  Creek,  at  its  Junc- 
tion with  Tombigbee  River,  in  Sumter  Co. 


tBlack  Butte  quartzite. 

Upper  Cretaceous:  Southwestern  Wyoming  (Sweetwater  County). 

J.  W.  Powell,  1876  (Geology  of  eastern  portion  of  Uinta  Mtns.  p.  180).  Black 
Butte  qtzite. — A dark.  Indurated,  and  exceedingly  tough  qtzlte  that  caps  Black 
Butte,  SW.  of  Black  Butte  Station,  on  Union  Pacific  R.  R.  (Sweetwater  Co.).  In 
distance  this  qtzlte  has  appearance  of  a bed  of  extravnsated  material.  Thickness 
200+  ft 

A.  R.  Schultx,  1920  (U.  8.  G.  8.  Bull.  702,  pi.  1),  mapped  the.  rocks  of  Black  Butte 
as  middle  part  of  Mesaverde  fm.,  older  than  Almond  coal  group  and  younger  than 
Rock  Springs  coal  group.  The  rocks  occupying  this  Intervul  (which  have  a thick- 
ness of  800  to  1,000  ft.)  hnve  since  been  named  Ericeon  a*.  According  to  Schultz 
(unpublished  memo.)  the  qtzite  that  caps  Block  Butte  belongs  to  a larger  muss, 
which  grades  laterally  into  as.,  and  the  qtzite  has  no  strut,  value.  The  name 
has  therefore  been  discarded. 


Black  Buttes  coal  group. 

Nome  that  has  been  locally  applied  to  Lance  fm.  mid  underlying  beds  of 
Fox  Hills  age  in  Rook  Springs  uplift,  Sweetwater  Co.,  SW.  Wyo.  (See 
U.  S.  G.  S.  Bull.  702,  1920.) 
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Black  Canyon  schist. 

I're-Cambriau : Central  western  Colorado  (Gunnison  River  region). 

J.  F.  Hunter,  1925  (U.  8.  G.  8.  Bull.  777).  Black  Canyon  sehint. — Schists  nnd 
gnciawea  of  metamorphlc  complex  of  Gunnison  River  region,  which  show  groat 
diversity  in  composition  and  texture.  Including  all  gradations  from  biotite  schist, 
quartz-muscovite  schist,  and  granite  gneiss  to  chlorite  nnd  ampbibole  schists  and 
even  to  amphibolite.  The  commonest  and  fundamental  rock  is  biotite  schist. 
The  rocks  range  from  black  to  gray : weathering  may  give  them  brownish  or 
yellowish  tones,  and  abundant  microcllne  may  add  a slight  pinkish  tint.  Most  of 
rocks  are  well  laminated.  Occurs  throughout  area,  with  many  interruptions, 
from  Cochetopa  Creek  down  the  Gunnison  nearly  to  mouth  of  Smiths  Fork.  Save 
for  the  many  bodies  of  igneous  rocks  that  have  Invaded  It  and  the  River  Portal 
schist,  which  might  be  regarded  as  n part  of  It  and  which  extends  from  a point 
E.  of  Cimarron  to  N.  end  of  Vernal  Mesa,  the  pre-Camb.  area  adjacent  to  Gunnison 
River  is  composed  almost  entirely  of  Black  Canyon  *ehtst.  Best  and  most  accessi- 
ble exposures  are  In  walls  of  Black  Canyon  from  Saplnero  to  the  Curecanti 
granite  and  up  Lake  Fork  Canyon  to  granite  mass  1 ml.  above  Vanguard.  May 
be  older  than  River  Portal  mica  schist.  * 

On  1985  Colo.  geol.  map  this  fin.  was  assigned  to  Gunnison  River  series, 
which  includes  all  of  oldest  exposed  rocks  in  Colo. 

Black  Canyon  formation. 

Jurassic:  British  Columbiu. 

C.  H.  Crickmay,  1930  (Calif.  Univ.,  Dept.  Geol.  Scl.  Bull.,  vol.  19.  No.  2,  p.  33). 

Black  Cap  phase. 

See  1928  entry  under  Comcag  granite. 

Black  Crater  formation. 

Late  Tertiary:  Central  northern  Oregon  (Cascade  Mountains). 

E.  T.  Hodge,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  p.  163).  The  Black  Crater  fm. 
underlies  glacial  drift,  covers  most  of  the  eastern  surface  with  basalt  flows  or 
high  volcanoes,  and  passes  under  the  Deschutes  sand,  which  Is  probably  post-Pleist. 
[Appears  to  be  next  younger  than  bis  Mount  Jefferson  fm.  (Plio.).] 

E.  T.  Hodge.  1928  (Pan-Ara.  Geol..  vol.  49.  pp.  341-356).  Black  Crater  fm.-  The 
basalts  of  Black  Crater  cover  a large  area  on  E.  slope  of  Cascade  Mtns.  Are  of 
pre-Glaclal,  pre-Plelst.,  origin.  Overlie  Mount  Jefferson  fm. 

Black  Creek  formation. 

Upper  Cretaceous:  Eastern  South  Carolina  and  western  North  Carolina. 

E Sloan.  1905  (S.  C.  Geol.  Surv.  geognostlc  map  of  S.  C.,  advance  copies;  published 
in  1908,  in  8.  C.  Geol.  Surv.,  wer.  4,  Bull.  2)  and  1907  (Summary  of  mineral 
resources  of  S.  C.,  pp.  12,  13.  14).  Black  Creek  *h. — Soft  shales  and  black  clay, 
exposed  along  Black  ('reek  In  Darlington  and  Florence  Counties,  and  along  Pec 
Dee  Valley  interruptedly  from  near  Society  Hill  to  Jeffries  Creek,  where  it  passes 
under  Burches  Ferry  marl.  Its  probable  equivalent  extends  easterly  through 
Marion  Co.,  where  It  Is  exposed  in  bed  of  Little  Pee  Dee  tributaries.  Overlies 
Middendorf  clays  (Lower  Crct.). 

As  defined  above  the  Black  Creek  excluded  the  tMiddendorf  desalts  (pres- 
ent In  Ga.  and  S.  C.),  which  were  then  supposed  to  be  of  Lower  Cret. 
age.  Further  studies  of  tMiddendorf  deposits,  however,  resulted  in  prov- 
ing the  Upper  Cret  age  of  their  flora,  and  led  to  belief  that  they  were 
= beds  composing  lower  part  of  Black  Creek  fm.  in  some  localities.  In 
1912  (U.S.G.S.P.P.  71,  p.  659)  L.  W.  Stephenson  redefined  Black 
Creek  fm.  so  as  to  Include,  at  base,  the  t Middendorf  arkone  me  mb.  Still 
later  work,  however,  led  to  exclusion  (C.  W.  Cooke,  U.S.G.S.P.P. 
140,  pp.  137-139,  1926)  of  tMiddendorf  deposits  from  overlying  Black 
Creek  deposits  (from  which  they  are  now  known  to  be  separated  by  a 
distinct  uncon.  and  with  which  they  are  in  sharp  lithologic  contrast)  and 
to  their  being  treated  as  a distinct  fm.  (ancon,  overlain  by  Black  Creek 
fm.  and  uncon.  underlain  by  crystalline  rocks),  the  Black  Creek  fm.  being 
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restored  to  its  original  definition.  The  Black  Creek  is  overlain  (uncon. 
in  S.  C.  but  conformably  in  N.  C.,  according  to  L.  W.  Stephenson)  by 
Peedee  fm.,  and  is  of  Ripley  and  Eutaw  age.  Thickness  0 to  400  ft. 
The  name  “Middendorf  fm.”  has  been  abandoned,  the  beds  having  proved 
to  be  same  as  Tuscaloosa  fm.,  the  older  name.  (See  C.  W.  Cooke,  U.  S. 
G.  S.  Bull  887,  1036.) 

Named  for  exposures  along  Black  Creek  in  Darlington  and  Florence  Coun- 
ties, S.  C.  C.  W.  Cooke  states  (U.S.G.S.  Bull.  867,  1936)  : Although 
no  locality  was  specified  by  Sloan  as  the  type,  the  outcrops  of  the  fm. 
on  Black  Creek  near  the  crossing  of  Cnshua  Ferry  road  E.  of  Darlington 
may  be  regarded  as  typical. 

Black  Creek  coal  group. 

A group  of  coal  beds  in  Pottsville  fm.  (Penn.)  of  Warrior  coal  field,  north- 
central  Ala.,  lying  600  to  800  ft.  above  Boyles  ss.  memb.,  and  Including 
Black  Creek,  Jefferson,  and  Lick  Creek  coals,  also  Bremen  ss.  memb. 

Black  Diamond  coal  group.  (In  Mesa verde  group.) 

Name  locally  applied  to  the  group  of  coal-bearing  strata  in  lies  fm.  of 
NW.  Colo.,  lying  200  to  400  ft.  below  Trout  Creek  ss.  memb.  of  the  lies. 
The  Black  Diamond  mine,  in  Meeker  quad.,  works  one  of  the  coals. 

t Black  Earth  dolomite  member  (of  St.  Lawrence  formation). 

Upper  Cambrian : Southern  Wisconsin  and  northern  Uliuois. 

E.  O.  Ulrich,  1916  (Geol.  Soc.  Am.  Bull.,  vol.  27.  pp.  477-478).  We  are  Indebted 
to  efforts  of  Dr.  Samuel  Weidman  and  Mr.  F.  T.  Thwaites,  of  Unlv.  of  Wis.,  for 
discovery  ot  a dolomitic  ledge  in  8t.  Lawrence  fm.  that  in  both  its  lithologic 
character  and  faunal  contents  closely  resembles  true  Mendota  dol.  This  ledge  is 
developed  to  W.  of  Madison  in  hills  bordering  valley  of  Black  Earth  Creek,  btw. 
Black  Earth  and  Mozomatile,  Wis.  It  should  be  mentioned,  further,  that  the  bed 
lies  In  middle  of  the  St.  Lawrence,  beneath  Dlkclocephalus  minncsotennig  zone,  and 
that  the  St.  Lawrence  is  second  fm.  beneath  top  of  Camb.  as  now  defined  in 
Upper  Mississippi  Valley.  The  Jordan  ss.  lies  btw.  the  8t.  Lawrence  and  the 
overlapping  and  consequently  varying  base  of  the  Ozarkian.  Fauna  consists  of 
13  species.  10  of  which  are  strikingly  like  species  found  in  nearly  every  exposure 
of  fossiliferous  part  of  true  Mendota,  but  they  occur  associated  with  8 fossil* 
which,  so  far  as  known,  have  no  representatives  in  true  Mendota  fauna,  and  which 
are  for  present  the  real  guide  fossils  from  Black  Earth  dol.  zone. 

F.  T.  Thwaites,  1923  (Jour.  Geol.,  vol.  31,  No.  7.  p.  547).  Trempealeau  fm.  is 

divided  by  E.  O.  Ulrich  [unpublished  at  this  time]  into  four  members:  (1)  Nor- 

walk fine-grained  dolomitic  ss.  at  top,  underlain  by  (2)  Lodi  yellow  and  purple 
sandy  thin  bedded  dol.,  locally  called  “shale,”  which  In  turn  rests  on  (3)  the 
St.  Lawrence  [restricted]  or  Black  Earth  dal.,  a rock  almost  exactly  like  the  Men- 
dota and  which  seems  to  make  up  bulk  of  the  | tTrempealeau]  fm.  8.  of  Wisconsin 
River,  under  cover,  and  which  rests  on  (4)  sandy  dolomitic  shales  of  local  dis- 
tribution. 

J.  M.  Wanenmacher,  W.  H.  Twenhofel,  and  G.  O.  Raasch,  1934  (Am.  Jour.  8ci.,  5th, 
vol.  28,  p.  23).  All  evidence  Indicates  Black  Barth.  Mendota,  and  St.  Lawrence 
[restricted]  are  different  expressions  of  same  dol.  (which  they  treat  as  a memb. 
of  their  Trempealeau  fm..  in  which  they  include  Jordan  ss,]. 

F.  T.  Thwaites,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  p.  118).  [8ee 
this  citation  under  Mendota  dol.] 

Replaced  by  Mendota  dol.  ruemb.,  the  earlier  name,  and  now  considered  a 
synonym. 

Blackface  Mountain  shale. 

Devonian : Alberta. 

J.  A.  Allan.  P.  8.  Warren,  and  R.  L.  Rutherford,  1932  (Roy.  Soc.  Canada  Trans., 
3d  ser.,  vol.  26,  sec.  4,  p.  234). 
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Blackfoot  formation. 

Pre-Cambrian  (Belt  series)  : Central  western  Montana  (Mission  Range). 

C.  D.  Walcott.  1906  (Geol.  Soc.  Am.  Bull.,  vol.  17.  pp.  5.  9,  11).  Blackfoot  series. — 
Middle  subdivision  of  Algonkian  In  Camp  Creek  and  Swan  Range  sections  of  Mis- 
sion Range,  Mont.  In  Camp  Creek  section  consists  of  (descending)  : Cnlcareo- 
aren.  beds,  155  ft. ; shaly  Iss.,  1,310  ft. ; caleareo-aren.  shales,  155  ft. ; thln-bedded 
Is.,  815  ft. ; shaly  and  thln-bedded  is.,  520  ft. ; siliceous  Is.,  1,850  ft.  Underlies 
Camp  Creek  series  and  overlies  Kavalli  series  [Ravalli  group  I. 

Named  for  exposures  in  canyon  of  North  Fork  of  Blackfoot  River,  Mont., 
where  entire  section  is  exposed.  Is  correlated  with  Wallace  fin. 

Blackfoot  cycle. 

Name  applied  by  G.  R.  Mansfield  (Jour.  Geol.,  vol.  32,  11)24,  p.  483)  to  an 
erosion  cycle  in  SE.  Idaho,  which  he  had  also  called  Gibson  rude. 

Black  footian  series. 

Pre-Cambrian  (Beit  series)  : Alberta  and  Montana. 

C.  (R.)  Keyes,  1925  (Pan-Am.  GeoL,  vol.  44,  pp.  217,  218),  applied  Blockfootian 
series  to  the  rocks  underlying  Striped  Peak  fm.  of  NW.  Mont.,  overlying  St.  Regis 
as.,  and  corresponding  to  Wallace  fm.  In  1926  (Pan-Am.  Geol..  vol.  46)  he  applied 
the  name  to  Newland  Is.  and  Chamberlain  sh.,  wblcii  he  excluded  from  Belt  series. 

Blnck  Girl  limestone. 

See  entry  No.  1 under  1 Pony  Express  beds. 

Black  Hand  formation. 

Mississippian : Central  Ohio. 

Is  E.  Hicks,  1878  (Am.  Jour.  Set.,  3d,  vol.  16.  pp.  216,  217).  Black  Hand  col. — - 
Generally  rather  fine  pudding  stone;  in  places  beds  many  ft.  thick  are  merely 
coarse  ss.  with  pebbly  partings ; chiefly  of  light  yellow  or  buff  color ; in  some 
places  nearly  white,  or  brick  red  ; highly  ferruginous,  but  less  so  than  Coal  Meas- 
ures cgl. ; also  contalus  more  earthy  matter  and  less  pure  silica  than  latter  cgl. 
Thickness  85  to  90  ft.  Overlain  by  Licking  shales  [Logan  fm.)  and  underlain 
by  Raccoon  [Cuyahoga]  shales.  All  Included  in  Waverly  group. 

Sec  also  under  Black  Hand  memb. 

Black  Hand  member. 

Mississippian;  Central  and  southern  Ohio. 

J.  E.  Hyde.  1915  (Jour.  Geol.,  vol.  23,  pp.  057.  067-682.  757-779).  Black  Band 
memb.  of  i'utiahoya  fm. — Massive  coarse  quartz  sss.  with  occasional  shaly  beds; 
usually  yellow  or  buff,  sometimes  reddish.  Thickness  50  to  150  ft.  Is  a local  de- 
velopment of  Cuyahoga  fm.  [expanded  definition!  and  not  as  important  a strut, 
unit  as  any  one  of  the  three  members  of  the  Logan.  Underlies  Berne  memb.  In 
central  Ohio  overlies  Raccoon  memb.  of  Cuyahoga.  In  Hocking  Valley  overlies 
Fairfield  memb.  of  Cuyahoga  fm. 

Appears  to  be  basal  pnrt  of  Black  Hand  fm.  of  Prosser  and  other  geologists. 

According  to  Jesse  E.  Hyde  (Jour.  Geol.,  vol.  23,  p.  <559,  1915)  and  C.  S. 
Prosser  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  7,  p.  17,  1905)  there  is  difference 
of  opinion  regarding  the  rocks  originally  included  in  Logan  ss.  by  E.  B. 
Andrews,  also  regarding  the  correct  definitions  of  Black  Hand  and  Cuya- 
hoga. In  paper  cited  Hyde  included  pnrt  of  the  Black  Hand  in  I-ogan  fm. 
and  the  rest  of  it  in  Cuyahoga  fm.,  and  restricted  the  name  Black  Hand 
to  a memb.  of  latter  fm.,  as  expanded  by  Hyde.  This  memb.  was  de- 
scrilied  as  consisting  of  50  to  150  ft.  of  coarse  pebbly  ss.  with  occasional 
beds  of  cgl.  lying  btw.  Berne  memb.  above  and  Fairfield  memb.  below, 
or  to  beds  older  than  cgl.  1 of  Prosser.  This  classification  was  also  fol- 
lowed by  W.  Stout,  1927  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  31,  p.  47),  and 
appears  to  be  present  definition  of  Ohio  Geol.  Survey.  According  to 
Hyde  (1915)  the  Black  Hand  fm.  of  Prosser  extended  from  top  of  Hyde's 
Allensville  memb.  to  base  of  his  Black  Hand  memb. 

Named  for  exposures  at  Black  Hand,  Licking  Co. 
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Blackhawk  formation.  (Of  Mesaverde  group.) 

Upper  Cretaceous:  Central  eastern  Utah  (Wasatch  Plateau  and  Book 
Cliffs). 

E.  M.  Spieker  and  J.  B.  Reeslde,  Jr.,  1925  (Geol.  Soc.  Am.  Bull.,  vol.  36,  p.  443). 
Black  hawk  fm. — A succession  of  as.,  sh.,  and  coal  beds  of  kinds  common  In  Mesa- 
verdc  group.  Thickness  750  to  900  ft.  In  Wasatch  Plateau  and  450  ft.  in  Book 
Cliffs.  Base  is  normally  drawn  at  base  of  lowest  coal  bed.  Is  middle  fm.  of  Mesa- 
verde  group.  Underlies  (uncon.?)  Price  River  fm.  and  conformably  overlies  Star 
Point  ss.  Named  for  prominent  exposures  near  Blackhawk,  a mining  community 
on  E.  front  of  Wasatch  Plateau. 

Blackhawk  breccia. 

Pleistocene:  Southern  California  (San  Bernardino  County). 

A.  O.  Woodford  and  T.  F.  Harries.  1928  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Sci.  Bull., 
vol.  17,  pp.  267,  279-283).  Blackhawk  breccia. — Chiefly  made  up  of  Is.  blocks, 
usually  only  a few  inches  or  at  most  a few  ft.  in  diani.,  but  at  mouths  of  Black  - 
hawk  and  Miles  Canyons  more  or  less  brecclated  Is.,  hundreds  of  ft.  across,  are 
mapped  as  part  of  (he  fm..  because  they  seem  to  be  landslide  blocks  inextricably 
involved  in  the  breccia.  Basal  part  of  fm.  consists  of  alternating  beds  of  Is. 
breccia  and  ss.  Greater  part  of  material  is  spread  out  over  the  desert  at  foot  of 
the  mtns.  The  fm.  is  of  landslip  origin.  Thickness  100  to  600  ft.  Includes 
Heights  fangl.  of  Vaughan,  1922.  Assigned  to  Pleist.  Typically  developed  at 
mouth  of  Blackhawk  Canyon. 

Blackhawkian. 

Name  proposed  by  C.  [R]  Keyes  (Pan- Am.  Geol.,  vol.  54,  1930,  p.  377)  for 
the  till  deposits  which  have  been  called  Iowan  but  which  “should  not  be 
called  by  that  name.” 

Black  Hill  shale. 

Lower  Cretaceous  (Comanche  series) : Central  southern  Kansas. 

F.  W.  Cragin.  1885  (Washburn  Coll.  Lab.  Nat.  Hist.,  vol.  1,  No.  3,  p.  90).  Black  Bill 
sh. — Unique  deposit  of  carbonaceous  and  rapidly  decomposing  sh.,  which  affords 
an  easily  recognized  horizon  for  reference  in  any  studies  that  may  be  made  of 
neighboring  fins.  Assigned  to  Benton. 

F.  W.  Cragin,  1895  (Am.  Geol.,  vol.  16.  p.  379).  Black  Hill  sh. — Black  carbonaceous 
clay  sh.,  15  or  20  ft.  thick,  forming  bnsal  bed  of  Fulllngton  .shales.  Overlain  by 
Blue  Cut  shales  (upper  bed  of  Fullington  shnles)  and  underlain  by  Champion  shell 
bed.  Is  also  called  Wafer  sh.  Assigned  to  Comanche  Cret. 

Named  for  Black  Hill,  Comanche  Co. 

Black  Hill  rhyolite. 

Tertiary : Leadville  region,  Colorado. 

W.  Cross,  1886  (U.  S.  G.  8.  Mon.  12,  p.  349).  Almost  wholly  quartz  and  feldspar. 
Forms  Black  Hill,  about  18  mi.  SE.  of  Leadville. 

Blackhorse  shales. 

Upper  Cretaceous:  Central  northern  South  Dakota  and  southwestern  North 
Dakota. 

C.  [R]  Keyes,  1922  (Pan-Am.  Geol.,  vol.  37,  No.  1,  pp.  63-64).  Blarkhorsc  shales. 
500  ft.  thick,  underlie  Ludlow  lignites  and  overlie  Fox  (Fox  Hills  1 sss.  Are  basal 
shnles  of  Lance  fm.  in  8.  Dak.  and  N.  Dak.  Blackhorse  Butte  is  conspicuous  land- 
mark in  8channsse  I ?)  Co.,  8.  Dak.,  and  overlooks  Grand  River  Valley  and  the 
basal  shales  of  the  Lance. 

Blackjack  basalt. 

Miocene:  Southeastern  Oregon. 

K.  Bryan,  1929  (U.  S.  G.  8.  W.  S.  P.  597,  p.  55),  and  B.  C.  Renick,  1930  (Jour.  Geol., 
vol.  38.  p.  504).  Blackjack  basalt. — Normal  nugite  bypersthene  labradorite  basalt, 
interbedded  in  middle  of  Payette  fm.  Thickness  350  to  450  ft.  Named  for  fact  it 
caps  Blackjack  Butte,  Malheur  Co.  [Named  by  B.  C.  Renick.] 
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Blackjack  School  sandstone  member  (of  Atoka  formation). 

Pennsylvanian:  Eastern  Oklahoma  (Muskogee  and  McIntosh  Counties). 

C.  W.  Wilson,  Jr.,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  4,  pp.  503-520).  Blackjack 
School  88.  memb.  of  Atoka  fm. — Thin  to  massive  bedded  as.,  medium  to  fine 
grained,  commonly  greenish  brown,  weathering  dirty  yellowish  brown,  but  sorne- 
tiwea  white  to  light  brown  on  fresh  surfaces ; grades  downward  into  sandy  sh. 
Fossils.  Thickness  25  to  40  ft.  Lies  150  to  220  ft.  below  top  of  Atoka  fm.  and 
150  to  350  ft.  above  Webbers  Falls  ss.  memb.  Named  for  exposures  at  and  around 
Blackjack  School,  sec.  9,  T.  11  N.,  R.  19  E. 

Blacklead  limestone. 

Paleozoic?  (pre-Permian)  : Northern  Idaho  (Orotino  region). 

A.  L.  Anderson,  1930  (Idaho  Bur.  Mines  and  Geol.  rain.  34).  Blacklead  Is. — Mas- 
sive, thick-bedded  Is.  greatly  resembling  the  grayish  thick-bedded  Paleozoic  las.  in 
Mont,  and  In  Idaho  SE.  of  Salmon  River  Mtns.  Considerably  metamorphosed  by 
lntrusives,  so  that  no  fossils  are  preserved,  but  bedding  is  everywhere  distinct. 
Magnetite  In  seams  and  lenses  is  extensively  developed  through  the  Is.  along  bedding 
planes  and  fractures,  the  result  of  contact  metamorphism.  Thickness  400+  ft. ; 
base  not  exposed.  Lies  far  back  in  Clearwater  Mtns,  at  head  of  Cayuse  Creek,  a 
tributary  of  N.  Fork  of  Clearwater  River.  Forms  an  engulfed  block  or  pendant 
2±  mi.  long  and  % ml-  wide  near  N.  margin  of  Idaho  batbollth,  in  a high  glaciated 
valley  btw.  Blacklead  Peak  and  Rhodes  Creek.  Assigned  to  Paleozoic  (?).  [Deri- 
vation of  name  not  stated,  but  almost  certainly  Is  Blacklead  mining  dist.,  Clear- 
water Co.] 

Blackleaf  sandy  member  (of  Colorado  shale). 

Upper  Cretaceous:  Northwestern  and  central  northern  Montana. 

E.  Stoblnger,  1918  (TJ.  S.  G.  S.  Bull.  691E,  pp.  154.  158-1641.  Blackleaf  sand, 
memb.  of  Colorado  sh. — An  alternation  of  dark  shales  and  gray  to  greenish  gray 
SM.  in  beds  20  to  75  ft.  thick,  composing  lower  600  to  700  ft.  of  Colorado  sh.  in 
Birch  Creek-Sun  River  area,  Mont.  Is  a unit  clearly  distinguishable  from  remain- 
ing shaly  part  of  Colorado  sh.  The  dark  shales  throughout  Blackleaf  memb.  are 
very  similar  to  shales  higher  in  the  Colorado,  and  range  from  hnrd  fissile  sh.  to 
soft,  not  well  bedded,  and  more  nearly  clay  sh. : colors  black,  greenish  black  to 
bluish  gray,  and  even  light  gray  in  more  calc.  partB.  All  of  this  memb.  is  marine. 
The  sss.  are  medium  to  coarse  grained,  in  places  ripple  marked,  and  are  rather 
evenly  distributed  throughout  Blackleaf  memb.  Rests  on  Kootenai  fm.  [Fossils 
listed.) 

Named  for  Blackleaf  Creek,  along  which  the  beds  are  well  developed. 
Black  Mesa  basalt. 

Tertiary:  Panhandle  of  Oklahoma  (Cimarron  County). 

A.  C.  Shead,  1923  (Unlv.  Okla.  Bull.,  n.  s.,  No.  271.  pp.  103-113).  Black  Mesa 
basalt. — Olivine  diabasic  basalt.  Called  “ Malpais ” basaltic  lava  by  C.  N.  Gould 
in  U.S.G.8.W.S.P.  148,  p.  82.  The  basaltic  cap  of  Black  Mesa,  In  extreme 
NW.  part  of  Okla.  Panhandle,  is  easternmost  occurrence  of  Tert.  lava  flow  which 
is  so  conspicuous  and  picturesque  a landscape  feature  in  what  is  known  as  Mesa 
de  Maya  or  Raton  Menu  region  of  NE.  N.  Mex.,  SE.  Colo.,  and  western  Okla. 
Area  covered  by  flow  in  Okla.  Is  1.5±  sq.  mi.  Rothrock  gives  average  thickness 
of  flow  in  Cimarron  Co.,  Okla.,  as  varying  from  50  ft.  2 mi.  N.  of  Kenton,  Okla., 
to  00  ft.  at  Nigger  Spring. 

R.  L.  Six.  1930  (Okla.  Geol.  Surv.  Bull.  40WW),  assigned  this  basult  to  Plio. 

Black  Mingo  formation.  (Broad  sense.) 

Eocene  (lower)  : Eastern  South  Carolina  (parts  of  Georgetown,  Williams- 
burg, Berkeley,  Clarendon,  Summit,  Lee,  Richland,  aud  Calhoun 
Counties). 

E.  Sloan.  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C.).  Black  Mingo  shales 
(lower  Eocene > underlie  Congareo  shales  and  overlie  Burches  Ferry  marl  (Upper 
Cret.). 

E.  Sloan,  1907  (Bumm.  Min.  Res.  S.  C.,  pp.  12,  16).  Black  Mingo  shales. — Lami- 
nated shales  separated  by  thin  layers  of  very  fine  micaceous  sands,  the  whole 
partly  sillcifled ; also  contains  a thin  layer  of  marl.  Underlies  Congareo  shales 
and  overlies  Burches  Ferry  marl  (Upper  Cret.).  Of  lower  Eocene  age.  Exposed 
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along  Black  River  from  Brewlngton  Lake,  Clarendon  Co.,  to  mouth  of  Black 
Mingo  Creek,  up  which  It  is  exposed  to  point  btw.  Rhems  and  General  Marlon 
Bridge. 

E.  Sloan,  1908  (Catalogue  of  mineral  localities  of  S.  C.,  S.  C.  Geol.  Surv.,  ser.  4, 
Bull.  2.  especially  p.  449).  Black  Mingo  phase  ( lower  Eocene). — Divided  into 
(descending)  : (1)  Lang  Syne  beds;  (2)  Upper  Black  Mingo,  which  includes 
(descending)  Williamsburg  pseudo-buhr  and  Rliems  sh. ; and  (3)  Lower  or  Black 
Mingo  sh.  Underlies  Congnroe  phase  (middle  Eocene)  and  overlies  Burches  Ferry 
phase  (Upper  Cret.). 

C.  W.  Cooke,  1936  (U.S.G.S.  Bull.  867).  Sloan’s  1908  definition  of  Black  Mingo 
phase  included  all  strata  of  lower  Eocene  Hge  E.  of  Santee  River.  In  present 
rept  Black  Mingo  fm.  includes  all  Eocene  strata  in  S.  C.  older  than  McBean  fm., 
of  middle  Eocene  (Claiborne)  age.  It  Is  of  Wilcox  age,  and  correlates  chiefly  with 
Tuscahoma  sand  of  Ala. 

Black  Mountain  basalt  flow. 

Tertiary  or  Quaternary:  Southern  California  (western  El  Paso  Range, 
eastern  Kern  County). 

C.  L.  Baker,  1912  (Calif.  Univ.  Pub.,  Dept.  Geol.  Bull.,  vol.  7,  pp.  121-142).  Black 
Mtn  basalt  flow. — Olivine  basalt,  both  vesicular  and  compact.  Thickness  more 
than  100  ft.  Of  post-Miocene  Tert.  age,  and  younger  than  Rosamond  series. 

C.  D.  Htilin,  1923  (Calif.  State  Min.  Bur.  Bull.  95,  pp.  20-61).  Black  Mtn  basalt  is 
both  intrusive  und  extrusive.  Intrudes  Rosamond  aeries  and  Red  Mtn  andesite. 
Named  for  widespread  basalt  flows  on  Black  Mtn,  7 mi.  W.  of  El  Paso  Peaks,  Kern 
Co.,  where  they  uncon.  overlie  Tert.  sediments.  They  are  probably  very  late  Plio. 
or  early  Pleist. 

Black  Mountain  volcanies. 

Probably  Upper  Triassic  or  Jurassic:  Southern  California  (San  Diego 
County). 

M.  A.  Hanna,  1926  (Calif.  Univ.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  16,  No.  7,  pp. 
187-246).  Black  Mtn  ttolcanics. — Chiefly  volcanic,  including  aggls..  although  in 
certain  places  sediments  are  present.  Contain  rather  massive  cgls.,  qtzites,  shales, 
massive  andesitic  aggls.,  trachytlc  and  andesitic  flows,  and  tuffs.  All  metamor- 
phosed. Thickness  more  than  2,000  ft.  Oldest  rocks  exposed  in  La  Jolla  quad. 
Rest  on  intrusive  rocks,  and  nowhere  is  basement  exposed.  Uncon.  overlain  by 
Chico  (Cret.).  No  fossils.  Well  developed  on  Black  Mtn,  N.  part  of  La  Jolla 
quad. 

Black  Mountain  granite. 

Age  (?):  Southeastern  Vermont  (Windham  County). 

C.  H.  Richardson,  1933  (18th  Rept.  Vt.  State  Geol.,  pp.  349-357,  in  description  of 
Putney  Twp).  Acid  intruslves  are  not  present  in  this  Twp,  hut  in  Dummerston 
Twp,  first  Twp  to  8..  they  include  the  well-known  Black  Mtn  granite.  (Black  Mtn 
Is  In  Brattleboro  quad.] 

tBlack  patch  grit. 

Lower  Cambrian : Eastern  New  York  and  western  Vermont. 

T.  N.  Dale,  1893  (U.S.G.S.  19th  Ann.  Rept,  chart  opp.  p.  178).  Black  patch  grit 
overlies  Camb.  roofing  slates  [Mettawee  si.]  and  underlies  Cambric  black  sh. 
(Schodack  shales  and  Iss.]. 

See  Eddy  Hill  grit  of  Ruedemann,  which  replaces  it. 

Black  Point  basalt. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

H.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii:  DIv.  Hydrog. 
Bull.  1).  Black  Point  basalt. — Chiefly  basalt  and  tuff.  Composes  Black  Point 
(promontory).  Include  in  middle  part  of  Honolulu  volcanic  series  (q.  v.J.  Over- 
lies  Diamond  Head  tuff. 

tBlack  Prairie  series. 

Upper  Cretaceous  (Gulf  series)  : Texas  and  Arkansas. 

R.  T.  Hill,  1889  (Tex.  Geol.  Surv.  Bull.  4,  pp.  xlll-xiv).  Upper  Cretaceous  or  Black 
Prairie  series,  a local  name  for  the  Upper  Cret.  deposits  of  Tex.  and  SW.  Ark. 
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Same  as  Gulf  series,  older  name. 

Named  for  Black  Prairie  of  eastern  Tex.  and  Ark.  defined  by  B.  T.  Hill  In 
Am.  Jonr.  Set.,  3d,  vol.  33,  p.  394. 

Black  River  group. 

Middle  Ordovician : New  York  and  Pennsylvania. 

L.  Vanuxem.  1842  (Oeol.  N.  Y„  pt.  8,  pp.  38—45).  Black  River  1*. — L'uderlles  Trenton 
la.  and  overlies  Calclferoua  group  [Beekmantown).  Includes  (descending):  (1) 
Mobnwk  Is.  (base  of  Trenton  la.);  (2)  gray  Is.;  (3)  birdseye  Is.;  and  (4)  Chaxy 
Is.  Named  for  exposures  in  cliffs  on  Black  River. 

E.  Emmons,  1842  (geol.  map  of  N.  Y.).  Birdseye,  Trenton,  and  Chaxy  lss.  excluded 
from  Black  River  Is. 

J.  Hall,  1843  (N.  Y.  Nat.  Hist.,  dlv.  4,  geol.  4th  dlst.,  pp.  18.  28).  Black  River  Is. 
group  overlies  Calclferoua  sandrock  and  underlies  Trenton  Is.  Includes  Chaxy 
and  Birdseye  las. 

J.  Hall,  1847  (Pal.  N.  Y.,  vol.  1).  Black  River  Is.  probably  rarely  or  never  exceeds 
10  ft.  in  thickness  and  is  absent  In  places.  Is  a well-defined  mass  of  grayish  blue 
Is.,  very  compact,  and  sometimes  subcrystalline  in  texture.  Underlies  Trenton  Is. 
and  overlies  Birdseye  [Lowville]  la.  [Subsequent  repts,  by  different  authors,  as- 
signed to  Black  River  Is.  as  deflned  by  Hall  a thickness  of  0 to  70  ft.  and  to  the 
t Birdseye  a thickness  of  0 to  85  ft.] 

Hall's  1847  definition  was  used  by  geologists  generally  for  many  years.  Iu 
1902  (Bull.  Am.  Pal.  No.  14),  however,  P.  E.  Raymond  definitely  included 
Birdseye  zone,  in  Black  River  Is.,  but  Ulrich  (1902),  Schuchert  (1902), 
Clarke  (1903,  1908),  Cleland  (1903),  Cushing  (1905,  1908),  Hartnagel 
(1907),  Miller  (1909,  1910)  followed  the  1847  definition  and  excluded  the 
tBirdseye.  In  1910  (N.  Y.  State  Mus.  Bull.  145)  R.  Ruedemann  divided 
Black  River  group  into  (descending):  (1)  Amsterdam  Is.;  (2)  Water- 
town  Is.,  10  ft.  (=7-foot  tier  or  Black  River  Is.  of  Hall)  ; and  (3)  Low- 
ville is.,  60  ft.,  divided  into  Leray  Is.  memb.  (10  ft.  of  Is.  more  cherty 
than  that  below)  and  Lowville  Is.  s.  str.  (22  to  55  ft.  of  dove  and  blue 
dove  Is.,  both  thick  and  thin  bedded,  and  conglomeratic  at  base).  He 
stated  that  Watertown  and  Leray  lss.  taken  together  are  known  in  the 
Thousand  Islands  region  ns  Black  River  Is.  In  table  on  p.  97  he  called 
top  fm.  of  Black  River  group,  in  Mohawk  and  Champlain  Valleys  and  at 
Saratoga,  the  Amsterdam  Is.,  which  he  did  not  define  but  placed  strati- 
graphically  higher  than  Watertown  Is.  In  further  explanation  of  1910 
classification,  H.  P.  Cushing  in  1911  (Am.  Jour.  Sci.,  4th,  vol.  31,  pp. 
135-144)  stated : It  has  finally  been  decided  best  to  revert  to  Vanuxem’s 
usage  (except  for  inclusion  of  the  Chaxy),  and  to  apply  Black  River  to 
entire  rock  group  btw.  Trenton  and  Chazy,  the  usage  which  Geol.  Sur- 
vey of  Canada  has  consistently  followed.  In  N.  Y.  State  Mus.  Hdb.  19 
(1912)  C.  A.  Hartnagel  followed  the  1910  classification,  which  is  present 
commonly  accepted  definition  of  Black  River  group. 

Sec  further  details  under  Lowville  Is. 

In  central  Pa.  the  Black  River  group  is  divided  into  Rodman  Is.  (above) 
and  Lowville  is.  In  SW.  Va.  it  is  divided  into  Lowville  Is.  (below)  and 
Chambersburg  Is. 

0.  M.  Kay,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  p.  227),  divided  Black  River  group  at 
type  section  into  Chaumont  fm.  (Including  Watertown  and  Leray)  and  Lowville, 
and  stated : Pamelia  fm.,  commonly  classified  as  Cbaxyan,  may  belong  in  Blue1 
River  group  below  the  Lowville,  according  to  Alice  E.  Wilson. 

‘Black  River  iron-bearing  series  (also  schists). 

tBlack  River  Falls  Iron-bearing  schists. 

Pre-Cambrian  (lower  ? Hurouian)  : Southwestern  Wisconsin  (Jacksuc 
County). 
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C.  R.  Van  Hlae.  1892  (U.  S.  G.  8.  Bull.  86.  pp.  190,  195,  and  map,  pi.  3).  Black 
River  Falls  series. — The  Black  River  Falls  iron-bearing  schists  of  Wis.  have  Dot 
such  observable  structural  relations  as  to  enable  me  certainly  to  determine  their 
position.  They  are  thoroughly  crystalline  schists,  in  vertical  attitude,  and  are 
provisionally  placed  in  lower  Huronlan.  [Probably  named  for  exposures  at  Black 
River  Falls,  Jackson  Co.] 

R.  D.  Irving,  1892  (U.  8.  G.  S.  Mon.  19,  pi.  1),  mapped  Black  River  iron-bearing 
schists. 

C.  R.  Van  Hlse  and  C.  K.  Leith,  1911  (U.  8.  «.  8.  Mon.  52,  chart  opp.  p.  598).  as- 
signed these  rocks  to  llurouian,  but  not  to  any  specific  part  of  the  Huronlan. 

fBlack  Rock  diabase. 

Upper  Triassie:  Central  Massachusetts  (Mount  Holyoke  region). 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Holyoke  folio,  No.  50.  and  Mon.  29.  pp.  17-18, 
pi.  34).  Black  Rock  diabase,  cores  and  dikes  intrusive  into  the  Juratrias  sedi- 
ments [Newark  group].  Named  for  Black  Rock.  S.  of  Mount  Holyoke. 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597,  p.  272).  " Black  Rock"  diabase  is  not 

intrusive,  as  originally  supposed,  but  a part  of  Hampden  diabase  flow,  of  Newark 
group,  which  Is  interbedded  in  Longmeadow  ss. 

Black  Rock  erosion  cycle. 

Name  applied  by  E.  Blackwelder  (Jour.  Geol.,  vol.  23.  p.  312.  1915)  to  a 
pre-Kansan  Pleist.  erosion  interval  in  Wind  River  Mtns,  Wyo. 

Black  Rock  coal  group. 

Name  locally  applied  to  Wasatch  fm.  in  Rock  Springs  uplift  of  Sweetwater 
Co.,  SW.  Wyo.  (See  U.  S.  G.  S.  Bull.  702,  1920.) 

Black  Rock  limestone. 

Lower  Cambrian  (?):  Southeastern  Idaho  (Pocatello). 

A.  L.  Anderson,  1928  (Idaho  Bur.  Mines  and  Geol.  Pam.  28,  p.  4).  Black  Rock  Is. — 
Thick-bedded,  massive,  relatively  pure,  gray  Is.,  with  some  sandy  Is.  members  near 
top  of  ridge  and  minor  amounts  of  calc.  sh.  in  some  parts  of  fm.  The  Is.  is  800  + 
ft.  thick  and  is  overlain  by  150 ± ft.  of  calc,  sh.,  sandy  sh.,  ss.,  and  qtzite,  with 
the  sh.  near  base  and  the  qtzite  near  top  where  the  fm.  merges  with  Brigham 
qtzite.  Some  of  Is.  beds  contain  small  rounded  concretions  and  other  more  Irregu- 
lar forms  that  may  be  traces  of  fossils.  Underlies  Brigham  qtzite  conformably, 
and  it  is  therefore  believed  it  must  be  Lower  Camb.  Is  underlain,  probably  con- 
formably, by  u sb.  series.  Named  because  of  occurrence  along  Black  Rock  Creek, 
2±  ml.  NE.  of  Portneuf  Siding.  Best  exposed  on  N.  side,  where  it  can  be  traced 
up  Black  Rock  Creek  for  several  miles. 

Black  Rock  formation. 

Lower  Ordovician  (Beekmantown) : Northern  Arkansas  (Sharp  and  Law- 
rence Counties)  and  southeastern  Missouri  (?). 

G.  C.  Branner,  1929  (geol.  map  of  Ark.).  Black  Rock  Is. — Lss.,  0 to  200 ± ft. 
thick,  uncon.  underlying  Everton  Is,  and  uncon.  overlying  Smithville  Is.  In  Ozark 
region,  Ark.  [Mapped  at  and  around  Black  Rock.  Lawrence  Co.,  Ark.]  Assigned 
to  Upper  Canadian  [which  is  Beekmantown  of  U.  8.  G.  8.]. 

H.  8.  McQueen,  1930  (Insoluble  residues  as  a guide  In  stratigraphic  studies,  pub- 
lished March  1930;  Reprint  of  App.  I,  56th  Bleu.  Rept.,  1931,  p.  25).  Bmithville- 
Black  Rock  fms.  have  been  shown  on  recent  ed.  of  geol.  map  of  Ark.  Detailed 
features  of  each  have  not  yet  been  published,  nor  has  opportunity  for  detailed 
study  of  their  insoluble  residues  been  presented.  They  occur  btw.  Powell  dol. 
and  St.  Peter  ss.  The  Smithville  is  thought  to  occur  in  SE.  Mo.,  for  in  a few 
wells  Is.  and  slightly  dolomltlc  Is.  yielding  a small  residue  have  been  found  above 
Powell  fm.,  but  overlying  Black  Rock  Is.  has  not  been  recognized  in  Mo. 

E.  T.  McKnigbt,  1935  (U.  8.  G.  8.  Bull.  853,  on  YeUvlUe  quad.,  Ark.).  Black 
Rock  fm. — Chiefly  fine-grained,  gray,  mag.  Is.  or  dol.  that  weathers  drab  or  whitish, 
with  minor  amounts  of  ss.  and  blue  gray  Is.  Thickness  in  Sharp  and  Lawrence 
Counties,  Ark.,  200 ± ft.  Absent  in  Yellville  quad.  Not  studied  in  detail. 
Uncon.  overlies  Smithville  fm.  The  Black  Rock  and  Smithville  fms.  resemble 
Everton  fm.  in  lithology,  but  are  believed  by  E.  O.  Ulrich,  ou  basis  of  fossil 
evidence,  to  occupy  an  Interval  btw.  Everton  fm.  above  and  Powell  dol.  below, 
and  to  be  uncon.  with  Everton  and  with  Powell. 
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Blacksburg  schist. 

Cambrian  (probably  Lower)  : Southern  North  Carolina  and  northwestern 
South  Carolina. 

A.  Keith  and  D.  B.  Sterrett,  1921  (Limestones  and  marls  of  N.  C.,  by  G.  F.  Lough- 
lin  et  al : N.  C.  Geol.  and  Econ.  Surv.  Bull.  28,  pp.  20,  73).  Blacksburg  schist. — 
A fin.,  800  to  1,000  ft.  thick,  which  varies  from  a fine-grained  grnywacke  (an 
impure  variety  of  ss.)  to  serhite  schist.  Overlies  qtzite,  egl.  and  schist  [Kings 
Mtn  qtzite  1 and  underlies  Gaffney  marble.  [See  uLso  A.  Keith,  U.  S.  G.  8. 
Gaffuey  Kings  Mountain  folio,  No.  222,  1931.] 

Named  for  development  in  Blacksburg,  Cherokee  Co.,  S.  C. 

Blacks  Fork  menilter  (of  Bridger  formation). 

Eocene:  Southwestern  Wyoming. 

H.  E.  Wood,  2d,  1934  (Am.  Mub.  Nat.  Hist.  Bull.,  vol.  67,  art.  5,  May  26,  pp. 
241—242)".  By  the  present  somewhat  unwieldy  terminology.  Bridger  A + B,  Bridger 
C+D,  Uinta  A + B,  and  Uinta  C are  each  essentially  members,  each  containing 
distinctive  fossil  mammals.  They  deserve  equal  rank  with  snch  commonly 
recognized  units  as  the  Lyslte,  Lost  Cabin  ( = Wlnd  Elver,  sensu  stricto)  [of 
NW.  Wyo.j,  and,  almost,  the  Chadron,  but  are  not  at  present  named  or  fully 
treated  as  such.  I accordingly  propose  Black’*  Fork  tnenib.  for  lower  half  of 
Bridger  (A  + B of  Matthew,  1909 1,  the  name  being  taken  from  Black's  Fork  of 
Green  Elver,  which  flows  past  most  of  the  best  known  exposures.  Most  famous 
and  typical  loc.  is  '‘Grizzly  Buttes"  on  Smith’s  Fork,  starting  % mi.  S.  of  town 
of  Mountain  View  and  ending  1%  mi.  SW.  of  the  town.  I propose  Twin  Buttes 
me  mb.  for  upper  half  of  the  Bridger  (C+D  of  Matthew),  the  name  being  taken 
from  Twin  Buttes,  W.  of  the  Green  River  and  E.  of  Henry’s  Fork  Table.  Bridger 
C and  D are  both  exposed  on  the  slopes  of  Twin  Buttes.  Type  loc.  is  Henry’s 
Fork  Table  and  Twin  Buttes.  I propose  Wagonhound  me  mb.  for  the  lower  Uluta 
(A+-B  of  Peterson  [included  in  Bridger  fin.  by  U.  S.  Geol.  Survey  and  others]), 
the  name  being  taken  from  Wagonhound  Canyon  (which  opens  into  White  River, 
Utah),  in  and  near  which  typical  and  fosslliferous  exposures  occur.  I propose 
Aft/ton  memb.  for  Upper  Uinta  (C  of  Peterson),  the  "true  Uinta"  of  various 
authors  [and  Uinta  ftu.  of  U.  8.  Geol.  Survey  and  others],  from  town  of  Myton, 
Utah;  typical  exposures  occur  E„  N.,  NW.  of  the  town  at  mouth  of  Lake  Fork, 
and  at  other  points  in  almost  all  directions  from  the  town.  The  Lower  and 
Upper  Bridger,  as  well  us  Lower  and  Upper  Uinta  are  distinct  from  each  other 
geographically  as  well  as  faunistlcally,  so  thut  they  fully  deserve  to  rank  as 
separate  units. 

Blacks  Fork  glacial  stage. 

Pleistocene : Northeastern  Utah  and  southwestern  Wyoming. 

W.  H.  Bradley,  1936  (U.  S.  G.  S.  P.  P.  185).  A glacial  stage  in  Uinta  Mtns,  NE. 
Utah  and  SW.  Wyo.  Probably  of  Iowan  or  Illinolan  age.  Named  for  fact 
extensive  moraines  were  left  by  its  glaciers  in  valley  of  Blacks  Fork,  Utah. 

Blacksmith  limestone. 

Middle  Cambrian:  Northeastern  Utah  and  southeastern  Idaho. 

C.  D.  Walcott,  1908  (Smithsonian  Misc.  Coll.,  vol,  53,  No.  1804,  pp.  6,  7). 
Blacksmith  fm. — Gray  aren.  Is.  in  massive  layers.  Thickness  570  ft.  in  Black- 
Hmith  Fork,  Cache  Co.,  Utah,  and  23  ft.  W.  of  Liberty,  Bear  Lake  Co.,  Idaho. 
Middle  Camb.  fossils.  Underlies  Bloomington  fm.  and  overlies  Ute  fm.  Type  loc. 
in  Blacksmith  Fork  Canyon,  8±  mi.  above  its  mouth  and  15  mi.  E.  of  Hyrum, 
Cache  Co.,  Utah. 

Blacksnake  sandstone  member  (of  Ha  nee  formation). 

Pennsylvanian:  Southeastern  Kentucky  (Cumberland  Gap  district). 

G.  H.  Ashley  and  L.  C.  Glenn,  1906  (IT.  S.  G.  S.  P.  P.  49,  p.  80  and  pi.  16). 
[Blacksnake  ( C a wood ) 88.  on  pi.  16;  Blacksnake  (f)  88.  on  p.  80.  All  of  definition.] 

I Blackstone  series. 

Pre-Cambrian : Northeastern  Rhode  Island. 

J.  B.  Woodworth,  1899  (U.  8.  G.  S.  Mon.  33,  pp.  8,  104-109).  Blackstone  series, — 
A series  of  Iss.,  chlorltic  and  hornbiendlc  schists,  slates,  and  qtzltes,  which  occur 
in  lower  portion  of  Blackstone  Valley  and  near  Providence,  E.  1.  On  lithological 
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grounds,  which  have  Rome  Bupport  In  stratigraphy,  the  series  can  .be  divided 
into  [ascending]  Cumberland  qtzites,  Ashton  schists,  and  Smithfield  las.  Uncon. 
overlain  by  lowermost  Camb.  (Olenellus)  horizon.  Named  for  typical  develop- 
ment in  lower  course  of  Blackstone  River  btw.  Woonsocket  and  Pawtucket,  R.  I. 

A local  name  for  all  pre-Camb.  sediments  of  the  region,  which  are  now 
divided  into  Marlboro  fm.  (above)  and  Westboro  qtzite. 

Blackstone  shale. 

Upper  Cretaceous:  Alberta. 

Q.  S.  Mallocli.  1911  (Canada  GeoL  Surv.  Mem.  9,  p.  35). 

Blaeksville  limestone.  (In  Washington  formation.) 

Permian:  Southwestern  Pennsylvania  and  northern  West  Virginia. 

I.  C.  White.  1891  (U.  8.  G.  S.  Bull.  05.  p.  30).  Blaeksville  U— Quite  pure  gray  is,  3 to 
5 ft.  thick.  Lies  30  to  50  ft  above  Washington  coal  and  underlies  Washington  “A" 
coal.  Outcrops  near  bed  of  Dunkard  Creek,  in  village  of  Blaeksville.  Monongalia 
Co.f  W.  Va.  Is  Is.  Ill  of  Stevenson’s  Greene  and  Washington  Co.  (Pa.)  Rept. 

G.  H.  Ashley,  1908  (Pa.  Topog.  and  Geol.  Surv.  Comm.  Rept.  1900-1908,  p.  145). 
In  Washington  and  Greene  Counties,  Pa.,  the  Blaeksville  Is.  occurs  persistently 
30  to  50  ft.  above  Washington  coal. 

Blacktail  formation. 

Pre-Cambrian  (Belt  series)  : Northern  Idaho  (Pend  Oreille  district). 

J.  L.  Gillson.  1925  (Am.  Min.,  vol.  10.  p.  189)  and  1927  (Jour.  Geol.,  vol.  35.  No.  1, 
pp.  1-32).  New  name  Blacktail  fm.  is  proposed  in  unpublished  rept.  on  Pend 
Oreille  dist.  [by  E.  Sampson  and  J.  L.  Gillson],  to  include  the  equivalents  of  Revett 
nnd  St.  Regis  fins,  of  Coeur  d'Alene  dist.,  Idaho. 

E.  Sampson.  1928  (Idaho  Bur.  Mines  and  Geol.  Pam.  31,  p.  7).  Blacktail  fm. — Is 
here  defined  as  including  all  rocks  btw.  Burke  fm.  below  nnd  Wallace  fm.  above. 
Represents  undiff.  equivalents  of  Revett  and  St.  Regis  fms.  of  Coeur  d’Alene  dist. 
Lower  part  is  prevailingly  qtzite;  upper  part  is  mostly  argillite.  Whole  fm.  Is 
distinguished  from  all  others  in  dist.  by  a pinkish  or  reddish  purple  color.  Lower 
5.000  ft.,  which  is  mostly  qtzite,  may  have  only  a faint  pink  cast,  but  even  in  these 
beds  thin  partings  of  red  sh.  are  common.  The  lowest  beds  closely  resemble  Burke 
fm.,  but  faintly  pink  color  serves  to  distinguish  them.  The  upper  Blacktail  beds 
are  alternating  red  and  green  argillites,  with  ml  predominating.  In  lower  part 
of  fm.  the  red  argillite  occurs  only  as  partings.  Argillite  increases  upward  in  fm. 
and  In  upper  3.300  ft.  it  greatly  predominates.  Uppermost  beds,  near  transitional 
bdy  with  Wallace  fm.,  are  green,  but  those  mapped  with  the  Blacktail  have  a 
peculiar  waxy  appearance.  Type  loc.,  Blacktail  Mtn,  near  Talache,  where  fm.  Is 
best  exposed.  The  SW.  shoulder  shows  the  lower  beds  and  the  northerly  spurs 
show  the  upper  argillitic  portion. 

tBlacktail  Dee**  Creek  beds. 

Oligocene?  (upper?)  : Southwestern  Montana  (Beaverhead  County). 

E.  Douglass.  1902  (Am.  Phil.  Soc.  Trans.,  vol.  20,  n.  s.,  pt.  3.  pp.  237-245).  Black- 
tail  Deer  Creek  beds,  the  beds  on  Blacktail  Deer  Creek,  which  are  probably  White 
River  Olig. 

H.  P.  Osborn.  1909  (U.  8.  G.  8.  Bull.  361.  p.  106).  Beds  on  Blacktail  Deer  Creek, 
Mont.,  doubtfully  included  In  upper  Olig.  White  River  group.  They  are  more 
probably  lower  Mlo. 

Black  water  formation. 

Pennsylvanian : Northeastern  West  Virginia  and  western  Maryland. 

N.  H.  Dnrton  and  J.  A.  Taff,  1896  (U.  8.  G.  8.  Piedmont  folio,  No.  28).  Blacktcater 
fm.  (also  Blacktcater  #«.). — Three  poorly  defined  ss.  and  cgl.  beds,  separated  by 
two  zones  of  softer  argill.  ss.  and  sandy  sb.  containing  variable  and  impure  coal 
beds.  The  upper  ss.  Is  conglomeratic  and  110  to  200  ft.  thick;  the  medial  ss.  is 
125  ft.  thick;  and.  the  lower  ss.  is  30  to  155  ft.  thick  nnd  banded  with  cgl.  Over- 
lies  Canaan  fm.  and  underlies  Ravage  fm.  Thickness  of  fm.  290  (at  Piedmont) 
to  645  (on  Blackwater  River  below  Davis,  W.  Va.). 
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Black  water  shale  and  limestone. 

Pennsylvanian:  Northeastern  West  Virginia. 

D.  B.  Reger,  1923  (W.  Va.  Geol.  Surv.  Rept.  Tucker  Co.,  pp.  198.  209-210).  Black- 
water  sh.  and  Is. — A marine  rnemh.  of  Kanawha  group  (upper  Pottsvllle).  consist- 
ing of  15  ft.  of  dark  sh.  underlain  by  7 inches  of  ferruginous  is.,  and  containing 
marine  fossils  of  familiar  Kanawha  types  in  the  is.  and  in  lower  part  of  the  sh. 
Base  lies  280  ft.  below  top  of  Homewood  ss.  and  115  ft.  below  Quakertown  coal 
horizon.  Probably  correlates  with  Dlngess  la.  of  Mingo  Co.,  but  this  correlation  la 
not  decisive. 

Named  for  exposures  on  N.  side  of  Blackwater  River,  2 mi.  SW.  of  Davis 
and  *4  mi.  below  Blackwater  Falls,  Tucker  Co. 

Blackwell  sand. 

A subsurface  sand  in  Blackwell  pool,  Kny  Co.,  central  northern  Okla., 
correlated  with  a part  of  Garrison  sli.  (Perm.).  In  that  pool  it  lies  at 
750  ft.  depth  and  Newkirk  sand  at  1,450  ft.  According  to  Okla.  Geol. 
Surv.  BulL  40Q,  1928,  p.  180,  this  sand  is  of  Penn.  age. 

t Bladen  formation. 

Upper  Cretaceous : Coastal  Plain  of  North  Carolina  and  South  Carolina. 

L.  W.  Stephenson,  1907  (Johns  Hopkins  Unlv.  Circ.  No.  71.  pp.  93-99).  Bladen  fm. — 
Sands  and  clays,  for  most  part  thinly  laminated  and  often  highly  cross  bedded ; 
everywhere  more  or  less  lignltic.  Name  used  tentatively,  since  future  investigations 
may  prove  equivalency  with  other  fms.  elsewhere.  A few  fossil  plants  indicate 
equivalency  with  Tuscaloosa  fm.  Grades  into  overlying  Ripley  fm.  iPeedee]  and 
rests  uncon.  on  Capefear  fm.  [Tuscaloosa J.  Thickness  500  to  700  ft. 

Replaced  by  Black  Creek  fm..  which  has  priority. 

Named  for  exposures  in  Bladen  Co.,  N.  C.,  especially  along  Cape  Fear  River. 

Blaine  gypsum  (also  formation). 

Permian:  Western  Oklahoma,  Panhandle  of  Texas,  and  central  northern 
Texas. 

C.  N.  Gould,  1902  (Okla.  Geol.  Surv.  2d  Bien.  Rept.,  pp.  42,  47).  Blaine  dir. — Red 
shales,  with  Interbedded  strata  of  gyp.  and  dol.,  averaging  75  ft.  in  thickness, 
divided  into  following  members  (descending):  Sliimer  gyp.;  Altona  dol.;  red  sh. 
(Jenkins  clay  of  Cragln)  ; Medicine  Lodge  gyp. ; Magpie  dol. ; red  sh. ; and  Ferguson 
gyp.  Overlies  Norman  div.  (Enid  group)  and  underlies  Woodward  <llv.  (group). 
Where  Ferguson  gyp.  memb.  disappears  the  underlying  Norman  (Enid)  div.  extends 
up  to  base  of  Medicine  Lodge  gyp. 

In  Tex.  the  top  memb.  has  been  called  Acme  dol.  and  basal  memb.  Qiianah 
fft/P . The  fm.  underlying  the  Blaine  in  Okla.  was  named  Chickasha  fm. 
by  Gould  in  1924. 

H.  D.  Miser,  1926  (geol.  map  of  Okla.),  modified  the  definition  of  Blaine  gyp.  so  as 
to  include  beds  above  Shlmer  gyp.  and  below  Ferguson  gyp.,  and  discarded  t Greer 
fm.  The  Blaine  as  mapped  included  all  beds  from  top  of  Chickasha  fm.  up  to  base 
of  Dog  Creek  sh. 

R.  U Clifton.  1030  (A.  A.  P.  G.  Bull.,  vol.  14,  pp.  161-172).  Evidences  in  field  seem 
to  Indicate  Blaine  should  be  dropped  and  some  new  fm.  name  be  adopted  to  include 
what  now  comprises  Blaine  and  Dog  Creek  beds. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232.  pp.  168,  178).  Blaine  fm.  ns  now  used 
in  Tex.  includes  more  than  docs  Blaine  of  type  loc.  in  Okla.  Not  only  is  underlying 
Chickasha,  or  a part  of  It,  merged  with  the  Blaine  in  Tex.  usage,  but  overlying 
Dog  Creek  of  Okla.  Is  included  in  part  or  entirely.  Childress  dol.  and  gyp.  is  top 
memb.  of  Blaine  in  Tex.  and  Quanah  gyp.  lies  near  base. 

J.  L.  Muir,  1934  (A.  A.  P.  G.  Bull.,  vol.  18.  No.  10.  p.  1300),  gave  detailed  section  of 
Blaine  fm.  at  type  loc..  in  Salt  Creek  Cnnyon,  Blaine  Co.,  Okla.,  showing  it  as 
underlying  Dog  Creek  shales,  overlying  Flowerpot  shales,  and  Including  Lovedale 
gyp.  at  top,  Shlmer  gyp.  In  middle,  and  Medicine  Lodge  gyp.  2 ft.  above  base. 

Named  for  exi>osurcs  in  Blaine  Co.,  Okla.  Type  loc.  is  in  Salt  Creek 
(Henquenet’s)  Canyon  in  northern  Blaine  Co. 
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Blair  formation.  (In  Mesa' verde  group.) 

Upper  Cretaceous:  Southwestern  Wyoming  (Sweetwater  County). 

A.  R.  Schultz,  1920  (IT.  S.  G.  S.  Bull.  702).  Blair  fm. — Drab,  yellow,  and  brown  sss. 
and  interbcdded  ah.  and  sbaly  88.  with  little  or  no  bituminous  matter:  massive  sss. 
are  grouped  near  top  of  fm.,  giving  rise  to  the  “golden  wail,”  and  are  the  “Golden- 
wall  sa.”  of  Powell.  Thickness  1,000  to  1,200  ft.  In  previous  repts.  included  in 
Mesaverde  fm.  May  possibly  belong  to  the  Mesaverde,  but  seems  to  be  older,  and 
for  present  at  least  the  base  of  Rock  Springs  coal  group  is  regarded  ns  base  of  Mesa- 
verde. The  Blnir  constitutes  a distinct  lithologic  unit.  Overlies  Baxter  sh.  Named 
for  exposures  at  Blair  ranch,  E.  of  Aspen  Mtn. 

Blalrmore  formation. 

Upper  and  Lower  Cretaceous:  Southern  Alberta,  Canada. 

F.  H.  McLearn,  1916  (Canada  Geol.  Surv.  Sutrnn.  Rept.  1915,  p.  112).  Uncon.  over- 
lies  Ellis  fm.  and  underlies  Colorado  sh. 

F.  H.  McLearn  and  G.  S.  Hume,  1927  (A.  A.  P.  G.  Bull.,  vol.  11,  No.  3.  p.  241). 
Blalrmore  fm.  of  Blairmore-South  Fork  areas  consists  of  sss.,  sh.,  and,  a little  above 
middle,  a bed  of  cgl.,  and  another  bed  of  cgl,  at  base.  It  dlscon.  overlies  Kootenay 
fm.  and  underlies  Crowsnest  volcanics.  The  upper  part  of  fm.  contains  a Cenomanla 
In]  flora,  according  to  E.  W.  Berry,  and  is  of  Upper  Cret.  (Colorado)  age.  The 
flora  of  lower  part  is  Lower  Cret.  (Aptian  or  Albian),  according  to  Berry.  The 
lower  part  of  the  Blalrmore  corresponds  to  upper  part  of  Kootenai  fm.  of  Mont. 
The  flora  of  the  prc-Blairmore  Kootenay  beds  is  Barremian,  according  to  Berry. 

Blairs  ville. 

See  Sub-Blairsville  red  shale  memb. 

Blakeley  formation. 

Oligocene:  Western  Washington  (Puget  Sound  region)  and  southwestern 
Washington. 

C.  E.  Weaver,  1912  (Wash.  Geol.  Surv.  Bull.  15.  pp.  16-22).  Blakeley  fm. — Alternat- 
ing shales  and  sss.  overlain  by  nearly  1,000  ft.  of  nonfosslllferous  cgls.  Thickness 
of  fm.  8,000  ft.  Fossils  listed.  Been  considered  Olig.  or  at  least  in  part  Olig., 
but  writer  now  places  them  in  Lower  Mio.,  until  definite  understanding  has  been 
reached  as  to  what  is  to  constitute  Olig.  Type  section  is  at  Restoration  Point, 
Kitsap  Co.,  opp.  Seattle. 

C.  E.  Weaver.  1916  (Wash.  Geol.  Surv.  Bull.  13).  Blakeley  horizon  is  characterized  by 
Acila  gettysburgensis  zone,  and  is  assigned  to  Olig.  Fossils  listed.  The  highest 
strata  outcrop  on  N.  shores  of  Blakeley  Harbor.  Type  section  is  at  entrance  to 
Bremerton  Navy  Yard.  Is  younger  than  Porter  horizon  and  older  than  Wahkiakum 
horizon  (lower  Mio.). 

L.  G.  Hertlein  and  C.  H.  Crickmay,  1925  (Am.  Phil.  Soc.  Proc\,  vol.  64.  No.  2,  pp. 
245,  261-264).  Seattle  and  Twin  River  fm*.  of  Arnold  and  Hannibal’s  Astoria 
series  seem  to  be  = Weaver’s  Blakeley  fm.  While  later  studies  may  show  Blakeley 
bed * (Acila  gettysburgensis  zone)  to  be  younger,  they  are  at  present  considered  to 
be  Upper  Olig. 

Blakely  sandstone. 

Lower  Ordovician : Southwestern  Arkansas  and  southeastern  Oklahoma. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  p.  676).  Blakely  **. — Name  pro- 
poned by  A.  H.  Purdue  (in  letter)  for  sh.  recently  discovered,  which  is  absent  W.  of 
Womble  but  locally  developed  to  thickness  of  500  fj.  E.  of  that  town.  The  discov- 
ery of  this  Intercalated  ss.  tends  to  confirm  high  value  of  strat.  hiatus  btw. 
Ouachita  aud  String! own  shales,  which  hitherto  was  inferred  chiefly  on  pnleon- 
tologic  evidence.  Underlies  Strlngtown  sh.  (restricted  sense]  and  overlies  Ouachita 
sh. 

H.  D.  Miser,  1917  (U.  S.  G.  8.  Bull.  660,  p.  67).  Blakely  **. — Sh.,  in  alternating  black 
and  green  layers,  and  hard  gray  ss.  The  sh.  constitutes  75  per  cent  of  whole  fm., 
but  the  ridge-forming  ss.  Is  the  prominent  feature.  Thickness  0 to  400  ft.  Under- 
lies Womble  sh.  and  overlies  Mazarn  sh.  Named  for  Blakely  Mtn,  Garland  Co.,  Ark., 
from  which  it  Is  continuously  exposed  as  far  W.  as  Womble,  where  it  thins  out  and 
permits  Womble  sh.  to  rest  on  Mazarn  sh.  W.  of  that  town.  In  1909  this  ss.  was 
regarded  by  A.  H.  Purdue  as  upper  part  of  Crystal  Mtn  ss.,  but  it  has  since  been 
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determined  by  Purdue  and  writer  to  occur  in  middle  of  “Ouachita  sh.”  [A  broader 
use  of  “Ouachita  sh."  than  as  defined  by  Purdue  in  1900.] 

Is  of  Beekmantown  and  probably  Cliazy  age,  according  to  classification  of 
U.  S.  Geol.  Survey. 

Blanca  tuff. 

Miocene:  Southern  California  (Santa  Cruz  Island). 

W.  W.  Rand,  1931  (Mining  in  Calif.,  vol.  27,  No.  2,  p.  217).  Blanca  tuff. — Distinctly 
bedded,  water  deposited,  acid  to  intermediate  erystalvitrie  tuffs  and  cgls.,  with  thin 
flow  of  andesite  near  top.  Included  in  Monterey  group,  which,  on  Santa  Cruz 
Island,  consists  of  (descending)  (1)  siliceous  sh.,  (2)  volcanlcs,  (3)  Blanca  tuff, 
(4)  Temblor  fm.,  and  (5)  Vaqueros  fm.  I Derivation  of  name  not  stated.] 

tBlanchard  moraine. 

Replaced  by  Defiance  moraine  (Pleist.)  in  U.  S.  G.  S.  Mon.  41,  p.  581. 
Blanchard  has  priority  but  Defiance  has  usage.  Named  for  a stream  in 
Ohio. 

Blanchester  division.  (In  Richmond  group.) 

Upper  Ordovician : Southwestern  Ohio,  southeastern  Indiana,  and  north- 
central  Kentucky. 

A.  F.  Foerste,  1909  (Denison  Univ.  Sci.  Lab.  Bull.  14,  p.  291).  Blanchester  dlv. — 
Includes  upper  part  of  Waynesvllle  bed  of  Richmond  fm.,  or  beds  btw.  top  of  upper 
Hebert clla  insculpta  horizon  and  base  of  lower  Hebertclla  insculpta  horizon.  Is 
overlain  by  Liberty  beds  and  underlain  by  Clarksville  div. 

Named  for  Blanchester,  Clinton  Co.,  Ohio. 

Blanco  formation. 

Pliocene  (middle)  : Panhandle  of  Texas. 

E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  p.  Ixxi,  pi.  3).  Blanco  Canyon 
beds. — White  clays,  infusorial  earth,  etc.,  containing  fossil  remains  of  turtles  and 
large  animals.  Forms  upper  portion  of  StHked  Plains.  Probably  corresponds  to 
upper  part  of  Fayette  beds,  which  It  closely  resembles  in  some  lithologic  features. 

W.  F.  Cummins,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Kept.,  p.  190).  Blanco  Canyon 
beds. — Red  clay,  white  sandy  clays,  white  clays,  and  a hardened  clayey  Is.,  fronting 
to  E.  and  forming  bold  escarpment  200  ft.  high.  Constitute  Staked  Plains.  Uncon. 
overlie  Dockum  beds.  Later  than  Cret.  [Name  changed  by  W.  F.  Cummins  in  1892 
(Tex.  Geol.  Surv.  3d  Ann.  Rept.,  p.  134)  to  Blanco  bed#.] 

H.  F.  Osborn  (1907  and  1918)  assigned  Blanco  fm.  to  middle  Plio. 

Named  for  Blanco  Canyon,  Dickens  Co.,  and  Mount  Blanco  P.  O.,  Crosby  Co. 

Included  in  Ogallala  fm.  (Plio.)  on  1037  geol.  map  of  Tex. 

Blanco  Basin  formation. 

Tertiary  (Oligocene  ?)  : Southwestern  Colorado  (San  Juan  Mountains). 

E.  8.  Larsen,  1935  (U.  S.  G.  8.  Bull.  843).  In  many  places  on  8.  slopes  of  San  Juan 
Mtns,  in  San  Cristobal,  Pagosn  Springs,  Suinmitvllle,  and  Conejos  quads,  a series  of 
arkosic  sss.,  cgls.,  and  other  sediment h,  lacking  in  volcanic  material,  uncon.  over- 
lies  Cret.  fms.  and  Animus  fm.  (Eocene  ?),  and  are  overlain,  with  apparent  con- 
formity, by  Conejos  andesite  (Mio.).  The  name  Blanco  Basin  fm.  is  proposed  for 
these  beds,  from  their  prominent  development  about  Blanco  Basin,  in  central  part  of 
Summltvllle  quad.  Is  lu  generul  a thin,  soft  fm.,  overlying  in  many  places  Mnucos 
sh.  and  overlain  by  great  thickness  of  volcanic  breccia.  It  is  imperfectly  known 
and  only  approx,  mapped.  East  of  Chnma  River,  near  8.  bdy  of  Summitville  quad.. 
It  is  575  ft.  thick,  Ib  overlain  by  several  hundred  ft.  of  beds  belonging  to  Conejos 
andesite,  and  rests  with  angular  uncon.  on  Mancos  sh. 

t Blanco  Canyon  beds. 

Pliocene:  Panhandle  of  Texas. 

See  Blanco  fm. 
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tBlan[d]ford  limestone. 

Pre-Cambrian : Western  Massachusetts. 

E.  Hitchcock.  1833  (Kept.  Geol..  Min..  Bot.,  and  Zool.  of  Mass..  p.  305).  Stanford 
I*. — Coarsely  grnnulnr,  white,  crystalline  Is.  exposed  In  NW.  part  of  town  of 
Blan[d]ford.  (According  to  B.  K.  Emerson  (unpublished  communication)  this 
la  a largo  boulder  of  Coles  Brook  Is.] 

Blandford  serpentine  and  pyroxenite. 

Age  (?):  Massachusetts. 

B.  K.  Emerson.  1898  (U.S.G.S.  Mon.  29.  p.  85). 

Blankenship  sand. 

See  Sallyards  sand. 

Blaydes  sand. 

A subsurface  sand,  of  Penn.  ( ?)  age,  in  Stephens  Co.,  southern  Okla., 
lying  at  2,200  ft.  depth  in  Empire  pool,  the  Brown  sand  lying  at  2,100  ft. 
and  the  Kagay  at  2,300  ft. 

Blaylock  sandstone. 

Silurian  (early)  : Southwestern  Arkansas  and  southeastern  Oklahoma. 

A.  H.  Purdup.  1909  (Geol.  Soc.  Am.  Bull.,  vol.  19,  p.  557).  Blaylock  ss. — Ss.  uncon. 
underlying  Slntington  sh.  [Missouri  Mountain  sl.J  and  overlying  Polk  Creek  ah. 

A.  H.  Purdue,  1909  (Slates  of  Ark..  Ark  Geol.  Surv.,  pp.  30,  36).  Blaylock  ss. — 
Fine-grained  to  medium-grained  ss.  of  dove,  dark  gray,  or  green  color,  lnterbedded 
with  dark-colored,  often  black,  and  fissile  ah.  Thickness  1.500  ft.  In  parts,  through 
100  or  more  ft.,  consists  almost  wholly  of  ss. ; in  other  parts  is  made  up  of  alter- 
nating beds  of  ss.  and  sh.  The  ss.  Is  usually  In  layers  1 to  0 Inches  thick  ami 
bedding  Is  very  even.  Some  of  layers  are  qtzitic  and  contain  numerous  quartz 
veins ; other  thin  layers  closely  resemble  chert.  Overlies  Polk  Creek  sh.  Under- 
lies, probably  uncon.,  Missouri  Mtn  el. 

Named  for  Blaylock  Mtn,  Montgomery  Co.,  Ark. 

Bledsoe  limestone. 

Silurian  (NIagaran) : Western  Tennessee. 

A.  F.  Foorste,  1901  (GeoL  Soc.  Am.  Bull.,  vol.  12,  pp.  397,  402).  Bled* or  la. — 
Top  bed  (0  to  32  ft.  thick)  of  Clifton  )s.  in  Tenn.  Overlies  Newsom  (Waldron) 
shaly  clay  and  uneon.  underlies  Pegram  Is.  (Dev.)  or  Chattanooga  sh.  Same  as 
Louisville  Is.  of  Ind. 

Named  for  Bledsoe,  Sumner  Co. 

Bliss  sandstone. 

Upper  Cambrian:  Western  Texas  and  southern  New  Mexico. 

G.  B.  Richardson,  1904  (Univ.  Tex.  Min.  Surv.  Bull.  9.  p.  27).  Bliss  ss. — Massive, 
compact,  fine-text ured.  fosslllferous  gray  ss.,  about  300  ft.  thick,  varying  in  color 
from  almost  white  to  brown  ; toward  top  locally  cross  bedded  and  some  of  beds 
hard.  Overlies  coarse  red  granite  and  uncon.  underlies  El  Paso  Is.  (Ord.). 

Named  for  Fort  Bliss,  El  Paso  Co.,  Tex. 

Bliss  basalt. 

Pleistocene:  Southern  Idaho  (Twin  Falls  and  Gooding  Counties). 

II.  T.  Stearns,  1932  (Correlation  chart  of  Idaho  compiled  by  M.  G.  Wilntarth,  dated 
Sept.  1,  1932)  and  1936  (Jour.  Geol.,  vol.  44.  No.  4.  pp.  434-439).  Bliss  basalt. — 
Breccia  ted  subaqueous  flow  composed  chiefly  of  vitreous  porpbyritic  basalt,  con- 
taining pillow  structures.  May  be  subaqueous  facies  of  McKinney  basalt  or,  pos- 
sibly, of  Snnd  Springs  basalt.  Thickness  100±ft.  Exposed  at  Bliss  Cone  and  Bliss 
Bridge,  sec.  11,  T.  6 S.,  R.  12  E„  Twin  Falls  Co.,  also  at  Bliss  Spring,  Gooding  Co. 

Block  porphyry. 

A descriptive  term  formerly  applied  by  miners  to  the  White  porphyry  of 
Leadville  di.st.,  Colo.,  because  of  its  tendency  to  split  into  ungulur  blocks. 
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Block  limestone. 

Pennsylvanian:  Eastern  Kansas,  northern  Missouri,  and  Iowa(?). 

R.  C.  Moore,  1932  (Kans.  Gcol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  85,  97). 
Block  l*.  memb.  of  Chcrryvale  sh.  overlies  Fontana  sh.  raemb.  of  Cherryvale  and 
underlies  Wea  sh.  memb.  of  Cherryvale. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21.  pp.  35.  37),  Block  Is.  here  intro- 
duced for  fine-grained,  bluish  gray,  thin-bedded  1h,  with  a few  thin  fossiliferous 
sh.  partings.  Thickness  3 to  8 ft.  Underlies  Wea  sh.  and  overlies  Fontana  sh., 
all  fms.  in  Kansas  City  group.  Named  for  a hamlet  in  Miami  Co.,  Kans.  lias 
considerable  persistence  throughout  NE.  Kans.  and  udjolning  parts  of  Mo. 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Newell  is  author  of 
this  name. 

Blomidon  shale. 

Triassic:  New  Brunswick  and  Nova  Scotia. 

8.  Powers.  1915  (Geol.  Soc.  Am.  Bull.,  vol.  26,  p.  93). 

Blood  Reserve  sandstone. 

Cretaceous:  Alberta. 

L.  S.  Russell,  1932  (Canada  Geol.  Surv.  Kept.  1931,  pt.  B,  p.  32). 

Bloody  Run  zone. 

Upper  Devonian:  North-central  Iowa  (Floyd  County). 

C.  L.  Fenton  and  C.  L.  Webster,  1924  (Unlv.  Mich.  Pub.,  Contr.  Mas.  Geol.  vol.  1, 
frontispiece,  map),  divided  Cedar  Valley  Is.  of  Floyd  Co.  into  Nora  above  nnd 
Shell  Rock  below,  and  divided  Shell  Rock  into  (descending)  : Pachypht/llum  zone, 
Aulopora  sh.,  Bloody  Run  zone.  Lithographic  beds,  and  mud-crack  zone,  and  gave 
no  further  explanation  of  Bloody  Run  zone. 

Bloomfield  sandstone.  (In  Cayuga  group.) 

Silurian:  Central  Penusylvania  (Perry  County). 

E.  W.  Claypole.  1885  (2d  Pa.  Geol.  Surv.  Rept.  Fr  pp.  54,  401).  Bloomfield  as. — 
Soft  friable  sg.,  breaking  up  into  rectangular  brick-shaped  fragments.  Of  dull 
reddish  and  greenish  colors.  About  10  ft.  thick.  Underlies  New  Bloomfield,  and 
exposed  on  road  to  Newport,  ml.  E.  of  town.  Overlain  and  underlain  by  varie- 
gated shales,  all  of  which  are  included  in  Onondaga  red  and  variegated  shales. 
(On  pp.  xi-xvl  of  above  rept.  J.  P.  Lesley  made  Bloomfield  ss.  the  top  div.  of 
Onondaga  red  sh.] 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  Summ.  Final  Rept.,  vol.  2 pp.  761-777). 
Bloomfield  ss.  replaced  by  Landisbury  ss.  [See  under  Lundisburg  ss.] 

Bloomfield  sand. 

Eocene:  Southeastern  Missouri  (Stoddard  and  Scott  Counties). 

C.  R.  Keyes,  1894  (Mo.  Geol.  Surv.  vol.  4,  p.  30).  Bloomfield  sands. — Sands  of 
Eocene  age,  85  ft.  thick.  [Name  used  In  table  on  p.  30.  On  p.  88  the  Eocene 
deposits  of  Mo.  (“probably  Bloomfield  sands")  are  described  as  chiefly  brown  sands 
and  blue  clays  with  some  iron  ores,  best  exposed  in  bluffs  of  Mississippi  River  in 
Scott  and  Stoddard  Counties.]  Named  for  Bloomfield,  Stoddard  Co. 

Is  a part  of  Wilcox  fm. 

Bloomfield  limestone.  (In  Coneraaugh  formation.) 

Pennsylvanian:  Southeastern  Ohio  (Muskingum  County). 

W.  Stout,  1918  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  21,  p.  242).  Bloomfield  la.— 
Nodular,  bard,  dense,  non-fossiliferous  light-gray  Is.,  in  places  stained  with  Iron 
oxide.  Of  fresh-water  origin.  Thickness  0 to  2%  ft.  Lies  3 ft.  9 in.  below 
Anderson  coal  and  8 ft.  8 In.  above  Cambridge  Is.  in  Muskingum  Co.  (Harrison. 
Bluerock,  Salem,  and  Highland  Twps).  Named  for  exposures  W.  of  Bloomfield. 

Bloomingdale  limestone  member. 

Upper  Cambrian : Eastern  Tennessee. 

C.  R.  L.  Oder.  1934  (Jour.  Geol.,  vol.  42.  No.  5,  pp.  478-479,  492.  496).  Blooming- 
dale  Is.  memb. — Upper  memb.  of  Conococheague-Copper  Ridge  fm.  in  eastern  Tenn. 
Overlies  Morristown  dol.  (lower  memb.  of  Conococheague-Copper  Ridge  fm.)  and 
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underlies  the  thin  ss.  at  base  of  Chepultepec  fm.  Consists  of  170  to  650  ft.  of  thin 
to  heavy-bedded,  light  to  dove-grny,  dense  to  medium  crystalline,  fine  to  coarsely 
laminated  Is.  and  dol.  ; dol.  is  minor  in  amount  in  E.  sections,  but  composes  practi- 
cally all  of  western  sections.  Color  and  texture  closely  resemble  underlying 
Morristown  memb.  Thin  aren.  zones  occur  at  numerous  levels.  10  sometimes 
occurring  in  thickness  of  100  ft.  Base  is  formed  of  3 to  15  ft.  of  aren.  and  shaly 
dol.  and  qtzitic  ss.  The  Bloomlngdale  chert  is  scarcely  distinguishable  from  that 
in  Morristown  memb.;  its  quantity  Is  nil  to  abundant.  (Details]  Belongs  to 
Ozurkiun  series  of  Camb.  system.  Type  section  is  along  a branch  of  Reedy 
Creek,  1%  mi.  NW.  of  Bloomlngdale,  4 mi.  NE.  of  Kingsport. 

Bloomington  formation. 

Middle  Cambrian:  Northeastern  Utah  and  southeastern  Idaho. 

C.  D.  Walcott,  1908  (Smithsonian  Misc.  Coll.,  vol.  53,  No.  1804,  pp.  6,  7). 
Bloomington  fm. — Bluish  gray,  more  or  less  thin-bedded  lss.  and  argill.  shales 
Small  rounded  nodules  of  calelte  are  scattered  irregularly  through  many  layers  of  Is. 
Thickness  1,320  ft.  in  Blacksmith  Fork  Canyon,  Cache  Co.,  Utah,  and  1,162  ft.  W. 
of  Liberty,  Bear  Lake  Co.,  Idaho.  Overlies  Blacksmith  fm.  and  underlies  Nnunan 
fm.  Abundant  Middle  Camb.  fauna.  Type  loc.  about  6 mi.  W.  of  Bloomington, 
Bear  Lake  Co.,  Idaho.  Bloomington  Creek,  near  type  loc.,  passes  through  fm. 

Bloomington  morainic  gystem. 

Pleistocene  (Wisconsin  stage)  : Across  central  Ohio,  Indiana,  and  Illinois. 
Shown  in  part  on  moruine  map  (pi.  32)  of  U.S.G.S.  Mon.  53,  1915, 
and  in  part,  on  moraine  map  in  U.S.G.S.P.P.  106.  In  some  earlier 
repts  called  Bloomington  moruine . Named  for  Bloomington,  111. 

Bloomsburg  redbeds.  (Of  Cayuga  group.) 

Silurian : Central  and  southern  Pennsylvania,  western  Maryland,  northern 
West  Virginia,  and  western  Virginia. 

I.  C.  White,  1883  (2d  Pa.  Geol.  Snrv.  Kept.  GT,  p.  252).  Bloomsburg  red  sh. — 
A series  of  dark,  deep  or  dull  red  shales,  somewhat  sandy  and  blotched  with  a few 
thin  layers  of  bright  green  sh.  Thickness  245  to  750  ft.  About  440  ft.  visible 
In  vicinity  of  Bloomsburg  [Columbia  Co.]  along  E.  hank  of  Fishing  Creek  at  N. 
line  of  town  of  Bloomsburg.  Represents  basal  memb.  of  Sallnn  series  as  defined 
by  N.  Y.  geologists.  Underlies  Middle  So  linn  group,  which  consists  of  407  ft.  of 
green,  buff,  and  bluish  Iss.  and  shales  with  some  red  sh.  Overlies  Clinton  series. 

C.  Butts.  1918  (Am.  Jour.  BcL,  4th.  vol.  46,  pp.  523-537).  In  central  Pa.  (Blair 
and  Huntingdon  Counties)  the  Bloomsburg  red  memb.  forms  basal  50  to  150  ft.  of 
Wills  Creek  sh. 

C.  K.  and  F.  M.  Swartz,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  No.  4,  pp.  622-660), 
treated  Bloomsburg  red  beds  as  a distinct  fm.,  underlying  Wills  Creek  fm.  and 
overlying  McKenzie  fm.,  and  on  pp.  651  to  660  they  extended  the  name  into  SE. 
N.  Y.  ns  far  as  Otisville,  Orange  Co.  On  p.  657  they  stated : It  has  been  shown 
[pp.  022-660]  Bloomsburg  red  beds  can  be  followed  continuously  from  type  loc.  in 
NE.  Pa.  southward  into  Md.  and  eastward  through  central  and  eastern  Pa.  to 
Delaware  Water  Gap,  where  it  was  called  Clinton  by  Chance  and  High  Falls  by 
Stose.  It  is  continuous  with  Medina-Longwood  red  ss.  of  N.  J.  and  High  Falls 
rod  beds  of  Hartnagcl  In  SE.  N.  Y.  It  is  manifest  it  is  same  fm.  throughout  this 
entire  area  and  should  have  one  name  to  avoid  confusion.  The  term  Bloomsburg 
has  priority.  It  is  manifest  the  Bloomsburg  is  a lithological  phase — not  a geo- 
logical age.  It  accumulated  on  the  continental  margin  to  E.  while  different 
marine  deposits  were  formed  to  W.  On  p.  660  they  show  Bloomsburg  red  beds 
to  NE.  to  be  the  time  equiv.  of  lower  part  of  Tonoloway  Is.,  Wills  Creek  sh..  and 
upper  part  of  McKenzie,  its  basal  bed  to  8.  (called  Rabble  Run  red  bed)  inter- 
fingering  with  middle  part  of  McKenzie,  while  a higher  heavy  bed  of  the  Bloomsburg 
wedges  in  btw.  the  McKenzie  and  the  Wills  Creek.  This  higher  bed.  however,  they 
show  as  representing  an  early  part  of  the  Bloomsburg  to  E. 

C.  Butts  and  G.  W.  Stose,  1932  (16th  Int.  Geol.  Cong.  Guidebooks  of  Appalachian 
region).  Wills  Creek  sh.  restricted  to  l feds  above  Bloomsburg  sb.,  the  latter  to 
hereafter  be  treated  as  distinct  fm.  This  is  present  approved  definition  of 
Bloomsburg. 
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Bloomsbury  formation. 

Carboniferous  or  Devonian : New  Brunswick. 

G.  F.  Matthew,  1895  (Roy.  Soc.  Canada  Trans.,  vol.  12,  sec,  4,  p.  89). 

Originally  assigned  to  Dev. ; later  repts  assign  it  to  Carbf. 

Blossburg  formation.  (In  Chemung  formation.) 

Upper  Devonian:  Central  northern  Pennsylvania  (Tioga  County). 

M.  L.  Fuller.  1902  (B.  S.  G.  8.  22d  AnD.  Rept.,  pt.  3,  pp.  585,  593).  The  term 
“Blossburg  fm.“  has  been  applied  by  drillers  to  the  source  of  supply  of  the  oil  of 
the  wells  of  the  Manhattan  group,  1 ml.  E.  of  Gaines  [Tioga  Co.].  It  is  a series 
of  alternating  sands,  shales,  and  shaly  lss.,  of  which  certain  of  the  more  sandy 
members  have  produced  oil.  Top,  though  somewhat  variable.  Is  about  200  ft.  above 
horizon  of  Atwell  sand.  Included  in  Chemung  fm. 

Blossburg. 

Upper  Devonian:  Central  northern  Pennsylvania  (Tioga  County). 

G.  H.  Chadwick,  1933  (Pan-Am.  Geol.,  vol.  60,  No.  2,  pp.  99,  279,  282,  357).  Back 
in  1842  T.  A.  Conrad  (Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  8,  p.  234)  applied  name 
Blossburg  to  these  red-beds  (“Cattaraugus"  of  the  folio)  [U.S.G.8.  Klklaml- 
Tloga,  No.  93],  now  found  to  be  of  pre-Cattaraugus  age,  and  his  name  has 
precedence  over  drillers'  use  of  “Blossburg  fm."  for  an  oil-producing  zone  down 
in  the  Chemung.  I have  therefore  revived  it  (Geoi.  Soc.  Am..  Bull.,  vol.  43,  p.  273, 
1932)  to  cover  these  supposed  Girard-Chadakoln  beds,  which  overlie  Wellshurg 
bs.  [On  p.  357:]  "The  Blossburg  now  appears  to  be  older  than  the  Glrard- 
Chadakoin."  [In  book  cited  Conrad  used  red  as.  of  Blossburg.  The  reference 
to  BulL  G.S.A.,  vol.  43,  p.  273,  Is  an  error,  as  Blossburg  Is  not  mentioned  in 
the  abstract  on  that  page.  The  listing  of  Blossburg  ss.  in  U.S.G.8.  Bull.  191 
is  also  an  error,  as  Conrad,  although  describing  the  sandstone,  did  not  name  it 
Blossburg  ss.] 

Blossburg  Monkey  ledge. 

See  under  Scranton  ss. 

Blossom  sand. 

Upper  Cretaceous  (Gulf  series)  : Northeastern  Texas. 

C.  H.  Gordon.  1909  (Am.  Jour.  Sci.,  4th,  vol.  27.  pp.  371.  373).  Blossom  sands. — 
Glauconitic  Bands,  brown  and  red  nt  surface  from  oxidation  of  iron,  lntcrlaminated 
with  and  grading  into  clay.  Thickness  80  to  100  ft.  Top  memb.  of  Eagle  Ford 
fm.  in  NE.  Texas.  Underlies  Brownstown  marl.  Same  as  Sub-Clarksville  sands 
of  Veatch. 

Later  work  by  L.  W.  Stephenson  showed  that  Blossom  sand  is  younger  than 
Eagle  Ford  clay,  and  in  1017  it  was  treated  by  U.  S.  Geol.  Survey  as  a dis- 
tinct fm.  overlying  the  Engle  Ford.  The  1925  and  1928  work  of  L.  W. 
Stephenson  established  fact  that  the  clay  underlying  Blossom  sand  and 
formerly  called  Eagle  Ford  in  NE.  Tex.  is  younger  than  true  Eagle  Ford 
clay  and  = lower  part  of  Austin  chalk,  and  he  named  it  Bonham  clay — 
later  changed  to  Bonham  marl. 

Named  for  Blossom,  Lamar  Co.,  which  is  located  on  an  outcrop  of  the 
sand. 

Blossom  oil  sand. 

A name  that  has  been  applied  in  Smackover  oil  field  of  Ouachita  and 
Union  Counties,  SW.  Ark.,  to  10  ft.  of  subsurface  sand  said  to  lie  a short 
distance  below  Brownstown  fm.  and  nt  supposed  horizon  of  Blossom 
sand  (Upper  Cret.).  Locally  called  2.600-foot  sand.  (See  H.  G.  Schnei- 
der, Am.  Inst.  Min.  and  Met.  Engrs.  Trans.,  vol.  70,  pp.  1078-1099,  1924.) 

Blount  group. 

Lower  Ordovician  (Chazy):  Alabama,  eastern  Tennessee,  western  Vir- 
ginia, and  West  Virginia. 
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E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pp.  379,  382,  413,  567,  576,  627, 
pi.  27).  Blount  group. — Ls.,  sb.,  and  ss.,  with  max.  thickness  In  Grainger  and 
Blount  Counties,  Tenn.,  of  at  least  3,500  ft.,  not  less  than  1,500  ft.  of  which  is 
ls.  Underlies  Black  River  group  and  overlies  Stones  River  group.  Included  in 
Chazyan.  Includes  (downward)  Ottosee  [Sevier],  Telllco,  Athens,  and  Holston. 

Named  for  Blount  Co.,  Tenn. 

Blowing  Rock  gneiss. 

Pre-Cambrian:  Western  North  Carolina. 

A.  Keith,  1903  /U.S.G.S.  Cranberry  folio.  No.  90.  p.  3).  Blowing  Rock  gnciaa. — 
Wholly  gneiss  of  two  varieties,  one  with  large  porphyrittc  feldspar  crystals,  the 
other  of  very  fine,  even  grain.  In  places  the  two  varieties  grade  into  each  other; 
in  other  places  they  are  repeatedly  interbedded.  Cuts  Carolina  gneiss  and  appears 
to  cut  the  still  younger  Cranberry  granite. 

Named  for  Blowing  Rock,  in  Cranberry  quad.,  Watauga  Co. 

t Blowout  Mountain  sandstone.  (In  Double  Mountain  group.) 

Permian:  Central  northern  Texas  (Runnels  and  Taylor  Counties). 

W.  E.  Wratber,  1917  (SW.  Ass.  Pet.  Geol.  Bull.,  vol.  1,  pi.,  pp.  95,  96,  98).  Blowout 
Mtn  8*. — Massive,  dark  red,  coarse-grained,  cross-bedded  ss.,  40  to  105  ft.  thick. 
Lies  0 to  25  ft.  above  base  of  Greer  fm.,  being  In  places  underlain  by  20  to  25 
ft.  of  red  clay,  but  in  most  places  forms  basal  raemb.  of  Greer  fm.  Named  for 
exposure  in  Blowout  Mtn,  SW.  of  Merkel,  Taylor  Co. 

J.  W.  Beede  and  V.  V.  Waite.  1918  (Univ.  Tex.  Bull.  1816,  pp.  7,  8).  Blowout  Mtn 
as.  of  Wratber  is  same  as  San  Angelo  beds  of  Lerch  (named  in  1891).  and  San 
Angelo  will  replace  Blowout  Mtn  as  name  of  this  fm.  It  connects  with  San 
Angelo  beds. 

J.  W.  Beede  and  U.  D.  Chrlstner,  1926  (Univ.  Tex.  Bull.  2607).  Blowout  Mtn  sa. 
is  northern  extension  of  San  Angelo  fm. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232.  p.  168).  Blowout  Mtn  88.  is  discarded 
for  San  Angelo  88. 

Bloyd  shale. 

Pennsylvanian  (Pottsville)  : Northwestern  Arkansas. 

A.  If.  Purdue,  1907  (U.S.G.S.  Winslow  folio,  No.  154).  Bloyd  ah. — Upper  fm.  of 
Morrow  group.  With  exception  of  Brentwood  and  Kessler  Is.  lentils  and  a bed 
of  coal  consists  almost  entirely  of  thin,  fissile,  black,  carbonaceous  clay  sh.  of 
uniform  character,  with  locally  small  amount  of  ss.  in  lower  part.  Brentwood 
ls.  lentil  lies  5 to  10  ft.  above  base  ; Kessler  ls.  lentil  lies  usually  00  to  75  ft. 
below  top.  Underlies  [ uncon.  1 Winslow  fm.  and  overlies  Hale  fm.  Of  Pottsville 
age. 

Named  for  Bloyd  Mtn,  Washington  Co. 

tBlue  limestone. 

A name  applied  in  a titular  sense  in  some  early  repts  to  the  Upper  Ord. 
rocks  of  SW.  Ohio,  northern  Ky.,  and  southern  Ind. 

tBlue  limestone. 

A descriptive  term  applied  to  the  blue  Iss.  of  Miss,  and  Upper  Dev.  ago 
in  Leadville  dist.,  Colo.  Later  named  Leadville  U.  The  name  Leadville 
is  now,  however,  restricted  to  the  Miss.  Iss.,  while  the  Dev.  Iss.  (now 
called  Dyer  do/,  month.)  and  underlying  Parting  qtzite  (also  Upper  Dev.) 
are  now  included  In  Chaffee  fm. 

tBlue  chert  series. 

Devonian  (?):  Northwestern  California  (Klamath  Mountains). 

O.  H.  Hershey,  1906  (Am.  Jour.  Sol.,  4th,  vol.  21,  pp.  58-66).  Blue  chert  acrU-s. — 
A great  series  of  black  shales,  Iss..  and  blue  cherts.  5,000  ft.  thick,  of  which  3,000  Ih 
chert.  Is  presumed  to  lie  Dev.,  because  similar  rocks  elsewhere  in  Klamath  region 
carry  Dev.  fossils.  Is  thoroughly  intruded  by  dtoritlc  and  diabasic  materials.  Un- 
eon.  overlain  by  volcanic  rocks.  Must  be  pre-Bragdou.  Named  for  Its  most  char- 
acteristic constituent,  blue  chert.- 
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Blue  Ball  fire  clay.  (In  Allegheny  formation.) 

Pennsylvanian:  Central  Pennsylvania  (Clearfield  County). 

IL  M.  Chance,  1884  (2d  Pa.  Geol.  Surv.  Kept.  07).  Blue  Ball  fire  clay,  0 to  10  ft. 
thick,  underlies  Brookville  coal  and  overlies  Pottsvllle  cgl.  in  Clearfield  Co. 

Bluebell  dolomite. 

Ordovician  (Upper  to  Lower) : Central  northern  Utah  (Tintic  district). 

G.  F.  Loughlln,  1919  (U.  8.  G.  8.  P.  P.  107).  Bluebell  dolomite.-^ Alternating  beds 
of  medium  to  dark-gray  or  bluish-gray  dot,  mostly  fine-grained  hut  some  beds 
medium-  to  coarse-grained.  Between  100  and  200  ft.  above  base  of  fro.  throughout 
the  dist.  the  beds  contain  a number  of  small  nodules  and  thin  seams  of  chert. 
Thickness  700  to  1,100  ( ?)  ft.  Conformably  underlies  Pinyon  Peak  Is.  and  overlies 
Opohonga  Is.  with  sharp  contact.  Is  most  extensively  exposed  fm.  in  Tintic  dlst. 
Named  for  Bluebell  mine.  Fossils  Indicate  that  it  ranges  in  age  from  Lower  to 
Upper  Ord.,  and  it  Is  possible  the  upper  400  ft.  include  811.  or  Dev.  strata. 

Blueberry  Mountain  argillite. 

Devonian  (Lower?  Dev.)  : Northwestern  New  Hampshire  (Ammonoosuc 
River  region). 

C.  H.  Hitchcock,  1905  (Geol.  of  Littleton.  N.  H.,  Univ.  Press,  Cambridge).  Blueberry 
Mtn  argillite*. — Bluish  and  black  slates  of  Ilelderberg  (Upper  811.  or  Dev.)  age. 
Underlie  glacial  till  and  overlie  coarse  cgls. 

Appears  to  be  upper  part  of  Blueberry  Mtn  series  of  Lahee.  Blueberry  Mtn 
is  N.  part  of  ridge  2 mi.  W.  of  Littleton,  the  S.  part  of  which  is  called  Bald 
Hill.  (Lahee,  1913.) 

Blueberry  Mountain  series. 

Devonian  and  Silurian:  Northwestern  New  Hampshire  (Ammonoosuc  River 
region ) . 

F.  H.  Lahee,  1913  (Am.  Jour.  Sci.,  4th,  vol.  30,  pp.  231-250.  being  a description  of 
parts  of  Littleton  and  Lyman  Twps,  N.  H.).  Blueberry  Mtn  eerie*. — Divided  into 
(descending)  : 

Devonian  ( ?)  : 

1.  dark-gray  ss.  with  dark  sh.  layers.  Forms  top  of  Blueberry  Mtn. 

2.  banded  argillite,  450-500  ft.  Forms  part  of  Blueberry  Mtn.  Marine 
fossils  of  Dev.  age  (probably  Lower  Dev.)  found  In  fine-grained  banded 
argillites  3,000  ± ft.  above  base  of  Upper  8IL  [On  pL  13  he  assigns 
these  rocks  to  Helderberg.  This  argillite  appears  to  be  the  Blueberry 
Mtn  argillites  of  Hitchcock.] 

Silurian  : 

1.  basic  sill,  200  ft. 

2.  basal  series.  The  lower  members  of  this  sed.  series  are  known  to  be  of 
Nlagaran  (Upper  811.)  age.  They  were  formerly  called  Helderbergian. 
Consist  of  (descending)  : (a)  Fitch  Hill  arkose.  200-300  ft.;  (b)  basic 
sill  (not  a part  of  the  series)  ; (c)  nonfossiliferous  Is.  and  si..  150  ft.; 
(d)  calc.  si.  with  Nlagaran  fossils.  0-10  ft.;  (e)  Is.  with  Niagaran 
fossils,  30-40  ft.;  (f)  basal  arkose.  which  may  grade  locally  Into  qtzlte 
beds.  2-80  ft.  Rests  tin  eon.  on  Fitch  Hill  granite  gneiss,  which  in- 
trudes Lyman  schists  (pre-Sil.). 

Blueberry  Mtn  is  N.  part  of  ridge  2 mi.  W.  of  Littleton,  the  8.  part  of  the 
ridge  being  called  Bald  Hill. 

t Bluebird  aplite. 

A name  that  was  applied  by  W.  H.  Weed  to  the  aplite  in  Butte  dist.,  Mont., 
in  Jour.  Geol.,  vol.  7,  1899,  pp.  744-747,  and  U.  S.  G.  S.  Bull.  213,  1903, 
p.  170,  but  which  he  mapped  as  aplite , without  the  geographic  name,  in 
U.  S.  G.  S.  Butte  Special  folio,  No.  38,  1897.  The  geographic  name  is  not 
considered  necessary  and  is  not  now  used  by  U.  S.  Geol.  Survey. 

Bluebird  dolomite. 

Cambrian  (Middle?)  : Central  northern  Utah  (Tintic  district). 

G.  F.  Loughlln.  1919  (U.  8.  G.  8.  P.  P.  107).  Bluebird  dot. — Dark  blulsh-grny  fine- 
grained dol.  spangled  with  short  white  rods  averaging  10  mm.  (%  inch)  in  length 
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and  1 or  2 mm.  in  width.  Thickness  175  to  200  ± ft.  Underlies  Cole  Canyon 
dol.  and  overlies  Herkimer  Is.  North  of  Eureka  Gulch  and  W.  of  Cole  Canyon  is 
well  exposed  along  backbone  of  Bluebird  Spur  for  nearly  1,000  feet. 

tBlue  Bluffs  division. 

Upper  Cretaceous  (Gulf  series)  : Central  Texas. 

R.  T.  Hill,  1889  (Tex.  Geol.  Surv.  Bull.  4,  p.  xiii).  Exogyra  Ponderosa  marl*  or  Blur 
Bluff*  di v. — Underlies  Glauconitic  div.  and  overlies  Austin  -Dallas  chalk. 

Same  as  Taylor  marl. 

Named  for  blue  bluffs  of  Colorado  River,  Travis  Co. 

Blue  Canyon  formation. 

Mississippian : Northern  California  (Colfax  quadrangle). 

W.  LIndgren,  1900  (U.  S.  G.  S.  Colfax  folio.  No.  60).  Blue  Canyon  fm. — Black  and 
fissile  clay  slates  and  dark-gray  fine-grained  qtzltic  sss. ; only  one  occurrence  of  cgl. 
noted  in  the  fm. ; a few  Is.  lenses  and  some  chert  occur  in  it  in  E.  part  of  area, 
including  a belt  of  gray  or  brown  chert  referred  to  as  Duncan  chert.  Corresponds 
to  lower  part  of  Calaveras  fro.  Few  fossils  not  diagnostic,  but  fm.  assigned  to 
Carbf.  Underlies  Relief  qtzite.  Oldest  fm.  exposed  in  Colfax  quad.  Named  for 
exposures  at  village  of  Blue  Canyon,  Placer  Co. 

According  to  later  work  by  H.  G.  Ferguson  (Am.  Inst.  Min.  and  Met.  Engrs. 
Tech.  Pub.  211,  p.  4,  1929)  two  fins.  (Tightner  below  and  Kanaka  above), 
composed  of  interbedded  sed.  and  igneous  rocks,  are  now  discriminated 
btw.  Relief  qtzite  and  Blue  Canyon  fm. 

Bluecastle  sandstone  bed.  (In  Price  River  formation.) 

Upper  Cretaceous:  Central  eastern  Utah  (Book  Cliffs). 

D.  J.  Fisher.  1935  (U.  S.  G.  8.  Bull.  852).  Cross-bedded  ss„  medium- to  fine-grained, 
weathering  buff  to  gray.  Thickness  0 to  100±ft.  Included  in  Nelson  coal-bearing 
memb.  of  Price  River  fm.,  lying  200  ± ft.  above  base  of  that  memb.  Is  younger 
than  Thompson  Canyon  sa.  bed,  and  younger  than  Chesterfield  coal  zone  and 
Sulphur  Canyon  ss.  bed  to  E.  Named  for  Bluecastle  Cnnyon.  Caps  Bluecastle 
Butte. 

tBlue  Cliff  limestone. 

Descriptive  term  which  in  early  Ohio  repts  was  applied  in  a titular  sense 
to  Springfield  Is.  (Sil.)  of  current  nomenclature. 

Blue  Creek  series. 

Cambrian : Southwestern  Oklahoma. 

H.  F.  Bain,  1900  (Geol.  Soc.  Am.  Bull.,  vol.  11,  pp.  185,  138-140).  Blue  Creek 
serie*. — Cgls.,  qtzites,  and  sss.  conformably  underlying  Rainy  Mtn  Is.  and  uncon. 
overlying  older  rocks  in  Wichita  Mtns. 

Probably  same  as  Reagan  as.,  later  but  better  established  name. 

Named  for  Blue  Creek,  Comanche  Co. 

Blue  Cut  shale. 

Lower  Cretaceous  (Comanche  series)  : Central  southern  Kansas. 

F.  W.  Cragin.  1895  (Am.  Geol.,  vol.  16,  pp.  361,  380).  Blue  Cut  sftale*. — Alternat- 
ing blue  black  and  gray  argill.  shales,  with  minor  beds  of  sandy  ah.,  ferruginous 
sa.,  and  shell  la.  The  zone  of  typical  and  abundant  Oryphaca  roemeri.  Forma 
top  bed  of  Fullington  shales.  Overlies  Black  Hill  ah.  (lower  bed  of  Fullington 
shales  i and  underlies  Tucumcari  shalea. 

Named  for  the  Blue  cut,  a deep  railway  cut  a few  mi.  S.-SW.  of  Belvklere. 
Kiowa  Co. 

Blue  Earth  siltstone. 

Lower  Ordovician:  Southeastern  Minnesota  (Leaueur  County). 

L.  H.  Powell.  1935  (St.  Paul  Inst.  Sci.  Mua.,  8cl.  Bull.  1).  From  Ottawa  to 
Mankato,  along  Minn.  River,  the  Kasota  as.  seems  to  be  everywhere  overluln  by 
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a thin  bed  of  white  to  greenish  (sometimes  red)  laminated  arglll.  slltstone — the 
Blue  Earth  slltstone — , which  seems  to  spread  beyond  limits  of  underlying 
Kasota  s s.  and  to  then  rest,  apparently  conformably,  on  Jordan  ss.  The  slltstone 
underlies  Oneota  dol.,  or  fills  irregular  solution  cavities  along  more  or  less  verti- 
cal joints  in  Oneota  dol.  There  is  sharp  break  in  sedimentation  btw.  Blue 
Earth  slltstone  bed  and  Oneota  dol.  Relations  of  Blue  Earth  slltstone  bed  to 
overlying  and  underlying  fms.  are  unknown.  Because  of  historical  significance 
of  term  “Blue  Earth,"  this  siltstone  is  here  called  Blur  Earth  xiltatane  bed.  It 
occurs  for  some  distance  up  Blue  Earth  River.  Thickness  at  Kasota  and  Ottawa 
a few  inches  (Stauffer  found  6 Inches  at  Kasota)  ; Winchell  found  3 ft.  of  the 
siltstone  along  Blue  Earth  River  near  Munkota;  it  probably  is  never  much  thicker. 
Assigned  to  Ord. 

A.  C.  Trowbridge  et  al.,  1935  (Rept.  9th  Ann.  Field  Conf.  Knns.  Geol.  Soc.,  fig.  1), 
list  Blue  Earth  siltstone  and  Kasota  88.  as  “local  fms.  In  Minn."  and  place  them 
opposite  basal  part  of  Oneota  dol. 

The  U.  S.  Geol.  Survey  at  present  recognizes  Oneota  dol.  us  resting  on  Jor- 
dan 88. 

Bluefield  shale. 

Mississippi n : Southern  West  Virginia  and  southwestern  Virginia. 

M.  R.  Campbell.  1890  (U.  S.  (5.  8.  Pocahontas  folio.  No.  26,  p.  3).  Bluefield  §h. — 
Transition  series  from  underlying  Greenbrier  Is.  to  overlying  sandy  Hinton  fm. 
Varies  from  prevailingly  calc,  at  base  to  sandy  at  top.  Limited  above  by  heavy 
bed  of  qtzite  forming  basal  memb.  of  Ilinton  fm.  Thickness  1.250  to  1,350  ft. 

The  1928  prel.  ed.  of  Va.  Geol.  Surv.  geol.  map.  of  Va.  redefined  Bluefield 
sh.  and  Hinton  fm.  by  restricting  Bluefield  to  the  prevailingly  calc, 
beds  and  transferring  to  overlying  Hinton  fm.  about  200  ft.  of  shaly  or 
sandy  beds  included  in  Bluefield  as  defined.  This  is  present  definition  of 
U.  S.  Geol.  Survey. 

Named  for  exposures  at  Bluefield,  Mercer  Co.,  W.  Va. 

Bluefield  group. 

A term  applied  by  W.  Va.  Geol.  Surv.  to  Bluefield  sh.  of  U.  S.  Geol.  Sur- 
vey repts. 

Blue  Gate  sandstone  member  (of  Mancos  shale). 

Upper  Cretaceous:  Central  southern  Utah  (Henry  Mountains  region). 

G.  K.  Gilbert.  1877  (Geology  Henry  Mtns,  pp.  4-f).  Blue  Gate  an. — Heavy-bedded 
yellow  ss.,  500  ft.  thick,  underlying  Masuk  sh.  and  overlying  Blue  Gate  sh.  in 
Blue  Gate  Plateau. 

Is  now  treated  by  U.  S.  Geol.  Survey  as  a memb.  of  Mancos  sh.  in  Henry 
Mtns  region. 

*Blue  Gate  shale.  (In  Mancos  shale.) 

Upper  Cretaceous:  Central  southern  Utah  (Henry  Mountains  region). 

G.  K.  Gilbert,  1877  (Geology  Henry  Mtns.  pp.  4+).  Blue  Gate  nh. — Blue  black 
argill.  sh.  weathering  to  a fine  gray  clay.  Thickness  1.000  ft.  Underlies  Blue 
Gate  ss.  and  overlies  Tununk  ss.  in  Blue  Gate  Plateau. 

Is  a part  of  Mancos  sh.,  but  name  conflicts  with  Blue  Oate  the  adopted 
name. 

Blue  Grass  group. 

Middle  Ordovician : Central  Kentucky. 

8.  S.  Lyon,  1873  (Ohio  Geol.  Surv.  vol.  1,  pt.  1,  pp.  119-120).  Blue  grans  group. — 
Includes  those  strata  which  Immediately  underlie  surface  In  Blue  grass  region 
about  Lexington.  Consists  of  thin-bedded  Iss.,  abundantly  fossiliferous.  Under- 
lies Cincinnati  group  and  overlies  Birdseye  Is.  group. 

W.  M.  Linney,  1882  (Ky.  Geol.  Surv.  Mercer  Co.  Rept.,  pp.  14-16).  Blue  Grass 
he*.— Thin-bedded  gray  Igs.,  with  interbedded  shales,  and  near  hase  a layer  of 
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dark-gray  hydraulic  1b.  ; thickness  90  ft.  Underlain  by  30  ft.  of  siliceous  Is.  nr.d 
overlain  by  25  ft.  of  granular  Is.  correlated  with  Capitol  Is.  of  Tenn.  All  in- 
cluded in  Trenton  group. 

Named  for  part  of  State  where  the  blue  grass  grows,  as  these  lss.  fur- 
nish the  soil  for  that  grass. 

Blue  Hill  granite  porphyry. 

Devonian  or  Carboniferous:  Eastern  Massachusetts  (eastern  Norfolk 
County). 

W.  O.  Crosby,  1880  (Boston  Soc.  Nat.  Hist.  Occ.  Papers  No.  3,  with  mnp),  men- 
tioned Blue  Hill  granite. 

Q.  R.  Mansfield,  1900  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  49,  ge«l.  ser.  vol. 
8,  No.  4,  p.  100),  mentioned  Blue  Hills  porphyry. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  pp.  191-194  and  map).  Blue  Hill 
granite  porphyry. — Forms  all  of  higher  hills  of  Blue  Hills  range  as  tar  E.  as 
Pine  Hill,  in  Quincy,  and  their  southern  slopes,  down  to  margin  of  Carbf.  Norfolk 
Basin.  Is  regarded  as  peripheral  zone  or  shell  of  Quincy  granite  stock.  Overlies 
main  mass  of  the  granite,  into  which  it  grades  in  places,  and  from  which  in 
other  places  it  is  abruptly  separated.  It  also  underlies  Pondville  cgl.,  to  the 
composition  of  which  it  has  contributed. 

L.  La  Forge,  1932  (U.  S.  G.  8.  Bull.  839).  The  Quincy  granite  intrudes  Lynn 
volcanic  complex,  which  is  probably  contemp.  with  Mattapan  volcanic  complex 
(Dev.  or  Carbf.). 

Blue  Hill  shale  member  (of  Carl  lie  shale). 

Upper  Cretaceous:  North-central  Kansas. 

W,  N.  Logan,  1897  (Kans.  Unlv.  Geol.  Surv.  vol.  2,  pp.  218,  225,  228,  229).  Blue 
Hill  shales. — Dark-blue,  loosely  coherent,  nonfosslliferous  shales,  100  ft.  thick, 
overlying  Ostrea  shales  and  forming  top  dlv.  of  Victoria  clays  and  of  Benton 
group.  Overlain  by  Septaria  layer,  included  in  Niobrara. 

W.  N.  Logan.  1899  (Jour.  Geol.,  vol.  7,  pp.  83-91),  Included  Septaria  layer  In  Blue 
Hill  sh.,  and  subsi'quent  writers,  including  U.  S.  Geol.  Survey,  have  followed  that 
definition. 

C.  H.  Dane  and  W.  G.  Pierce.  1933  (U.  8.  G.  S.  Press  Notice,  June  8,  GeoL  and 
oil  and  gas  prospects  in  part  of  eastern  Colo.),  restricted  Blue  Hill  sh.  memb. 
to  beds  beneath  Codell  ss.  bed  of  previous  repts,  and  elevated  Codell  as.  to  rank 
of  a memb.  of  Carlile  sh.  This  is  definition  at  present  used  by  U.  S.  Geol.  Survey 
and  Kans.  Geol.  Survey. 

Apparently  named  for  the  Blue  Ilills,  in  Mitchell,  Bussell,  and  Republic 
Counties,  Kans.,  which  Logan  stated  “rest  upon  the  Ostrea  beds  and 
are  composed  of  the  Blue  Hill  shale,  capped  by  a layer  of  Ft.  Hays 
limestone,”  and  probably  also  for  Blue  Hill  Twp,  Mitchell  Co.  Ostrea 
shales  has  been  replaced  by  Fairport  chalky  sh.  memb. 

J'Blue  Hills  complex. 

Cambrian  and  later  and  older?:  Eastern  Massachusetts  (Boston  Basin). 

W.  O.  Crosby,  1900  (Boston  Soc.  Nat.  Hist.  Occ.  Papers,  vol.  1,  pt.  3).  Blue  Hills 
complex  is  an  prea  of  granitic  rocks  and  associated  Camb.  strata  which  Includes 
the  Blue  Ilills  proper  and  extends  thence  eastward  across  Quincy  and  N.  parts  of 
Braintree  and  Weymouth.  Includes  Middle  Camb.  slates  or  Paradoxides  beds  and 
Lower  Camb.  or  Olenellus  zone. 

B.  K.  Emerson.  1917  (U.  8.  G.  S.  Bull.  597),  mapped  the  rocks  of  area  described 
above  as  Blue  Hill  f/ranite  porphyry,  Quincy  granite,  Braintree  si.  (Middle  Camb.), 
and  Weymouth  fm.  (Lower  Camb.). 

Bluejacket  sandstone  member  (of  Oherokee  shale  north  of  Arkansas  River  and 
of  Boggy  shale  south  of  Arkansas  River). 

Pennsylvanian : Northeastern  and  central  eastern  Oklahoma  and  south- 
eastern Kansas.  This  name  was  first  used  in  unpublished  ms.,  by  D.  W. 
Ohern,  on  Nowata  and  Vinita  quads. 
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A.  W.  McCoy,  1921  (A.  A.  P.  G.  Bull.,  vol.  5,  No.  5,  pp.  541-550).  Blur  jacket  m.  of 
eastern  Okla..  which  outcrops  just  W.  of  Pryor,  has  been  traced  8.  and  SE.  and 

mapped  by  E.  A.  Trager,  W.  R.  Berger,  F.  L.  Aurin,  and  D.  K.  Greger  as  a sa. 

near  Warner  which  occurs  in  lower  part  of  McAlester  sh.  A small  trilobite 

horizon  about  70  ft.  below  Bluejacket  aa.  near  Pryor  was  found  below  Warner  ms. 

Ln  several  places. 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35,  p.  64).  Bluejacket  a*,  memb.,  50  to 
60  ft.  thick,  occurs  near  middle  of  Cherokee  sh.  It  consists  sometimes  of  a solid 
mass  of  ss.  but  la  usually  separated  into  aevernl  beds  by  intervening  shales.  It 
too#  sowed  by  D.  W.  Ohem  in  unpublished  maa.,  for  exposures  near  Bluejacket, 
Craig  Co.  It  ta  basal  sand  of  Bartlesville  group  of  oil  sands.  Its  base  is  shown 
on  Miser's  geologic  map  of  Okla. 

C.  W.  Wilson,  Jr.,  1935  (A  A.  P.  G.  Bull.,  vol.  19,  No.  4,  pp.  503-520).  Uppermost 
ss.  memb.  of  Savanna  ss.  8.  of  Arkansas  River,  Okla.,  la  same  as  Bluejacket  as. 
memb.  of  Cherokee  sh.  N.  of  the  river,  and  is  here  designated  Bluejacket  as.  memb. 

of  Savanna  88. 

C.  H.  Dane  and  T.  A.  Hendricks,  1936  (A.  A.  P.  G.  Bull.,  vol.  20,  No.  3,  pp.  312-314). 
Data  obtained  during  1934  show  that  Bluejacket  »a.  (the  surface  equlv.  of  Bartles- 
ville sand)  Is  “lowest  ss.  memb.  of  Boggy  sh.,  Instead  of  uppermost  ss.  memb.  of 

Savanna  ss. 

Blue  Jay  oil  sand. 

See  under  Sheffield  oil  sand. 

Bluelick  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Maryland  (Castleman  Basin). 

C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  p.  114).  Bluelick  la.,  2 ft.  thick,  under- 
lies fire  clay  beneath  Lonaconing  coal  and  Is  separated  from  underlying  Upper 
Hoffman  coal  by  13  ft  of  sh. 

Blue  Monday  sand. 

Drillers*  name  for  an  oil  sand  of  Upper  Dev.  or  early  Carbf.  age  in  NW. 
Pa.  Considered  same  as  Snee  sand.  Lies  lower  than  Nineveh  30-foot 
sand. 

Blue  Mountain  series. 

Upper  Cretaceous  and  Eocene : Jamaica. 

R.  T.  HUl,  1899  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  34,  pp.  41-69). 

Blue  Mountain  formation. 

Ordovician:  Ontario. 

W.  A.  Parks,  1928  (Roy.  Soc.  Canada  Proc.  and  Trans.,  3d  ser.,  vol.  22,  sec.  4,  p. 
53). 

Bluepoint  limestone. 

Mississippian  (upper):  Southeastern  Nevada  (Muddy  Mountains). 

C.  R.  Longwell,  1921  (Am.  Jour.  Sci.,  5th,  vol.  1,  p.  46)  and  1928  (U.  S.  G.  S. 
Bull.  798).  Bluepoint  la. — Park-gray  to  nearly  black  heavy-bedded  Is.,  with  finely 
granular  or  dense  texture  is  common  rock ; heavy  beds  of  lighter  gray  are  not 
uncommon  ; gray  chert  ln  layers  or  nodules  at  some  horizons,  but  less  abundant 
than  In  underlying  Rogers  Spring  Is.,  and  contains  larger  percentage  of  very 
dark,  extremely  carbonaceous  rock  and  less  coarse  granular  Is.  than  the  Rogers 
Spring.  Thickness  900±  ft.  Neither  top  nor  bottom  accurately  located.  Under- 
lies Callville  Is.  with  probable  uncon.  and  there  must  be  uncon.  at  base  but  writer 
failed  to  detect  it.  G.  H.  Glrty  says  fossils  are  of  Brazer  age.  Named  for  town 
in  Clark  Co. 

Blue  Rapids  shale.  (In  Council  Grove  group.) 

Permian : Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  ser.,  p.  22). 
Blue  Rapida  ah.  is  new  name  for  banal  part  of  Speiser  sh.  as  originally  defined. 
It  includes  the  beds  btw.  Crouse  Is.  below  and  Funs  ton  Is.  above.  Thickness 
in  Nebr.  23  ft.  or  more,  decreasing  southward  to  about  16  ft.  at  Okla.  line. 
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From  Junction  City,  Kang.,  southward  to  Okla.  the  lower  part  of  the  Blue 
Rapids  is  a slabby  sandy  sh.  Type  loc.  in  cuts  of  highway  77,  about  1%  nii. 
N.  of  Blue  Rapids,  Kans. 

G.  E.  Condra,  1035.  (See  under  Bigelow  Is.) 

Blue  Rapids  sh.  as  used  on  p.  66  of  Knns.  Geol.  Soc.  10th  Ann.  Field 
Conf.  Guidebook,  Sept.  4 to  7,  1036,  is  a misprint  for  Blue  Springs  sh. 

tBlue  Ridge  shale. 

Ordovician:  Northeastern  West  Virginia  and  adjacent  parts  of  Virginia 
and  Maryland* 

A.  Keith  and  H.  R.  Geiger,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pp.  155-164). 
[In  one  place  the  Martinsburg  sh.  is  (evidently  inadvertently)  called  Blue 
Ridge  sh.) 

tBlue  Ridge  sandstone. 

Silurian  and  Ordovician:  Northeastern  West  Virginia  and  adjacent  parts 
of  Virginia  and  Maryland. 

A.  Keith  and  H.  R.  Geiger,  1891  (Geol.  Soc.  Ain.  Bull.,  vol.  2,  pp.  155-164).  [In 
two  places  the  fMassanuttcn  ss.  is  (evidently  inadvertently)  called  Blue  Ridge  «*.] 

Blue  Ridge  conglomerates. 

See  under  South  Mountain  slates. 

Blue  Springs  shale.  (In  Chase  group.) 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp.  1931  (Nebr.  Geol.  Surv.  Bull.  6.  2d  ger.,  p.  38).  Blue 
Springs  sh. — Top  memb.  of  Matfleld  fni.  Thickness  in  Nebr.,  28  or  29  ft.;  25  ft. 
in  section  E.  of  Burden,  Kans.,  where  it  consists  of  upiier  and  lower  shales 
and  a la.  below  middle.  These  units  extend  N.  to  beyond  Florence  and  S. 
to  Okla.  The  Is.  is  herein  named  Bruno  Is.,  from  exposures  on  Bruno  Creek, 
a few  mi.  NE.  of  Florence,  Kans.  Type  loc.  in  foot  of  Blue  River  bluffs  SE. 
of  Blue  Springs,  Gage  Co.,  Nebr.  Overlies  Kinney  la.  and  underlies  Florence 
flint 

Bluestone  formation. 

Mississippian : Southern  West  Virginia  and  southwestern  Virginia. 

M.  R.  Campbell,  1896  (U.  S.  G.  8.  Pocahontas  folio.  No.  26,  p.  3).  Bluestone  fm. — 
In  general  red  sh.,  but  contains  many  beds  of  Impure  Is.,  sometimes  conglomer- 
atic, and  red  ss.  of  varying  thickness  and  character.  At  Pocahontas  extends 
upward  to  coal-bearing  series  whose  base  Is  generally  marked  by  a heavy  bed 
of  ss.  Probably  throughout  area  of  Pocahontas  quad,  this  heavy  ss.  marks 
upper  limit  of  red  shales,  but  eastward  the  red  shales  extend  several  hundred 
ft.  higher.  Thickness  800  ft.  Overlies  Princeton  cgl.  and  underlies  Pocahontas  fm. 

Named  for  Bluestone  River,  Tazewell  Co.,  Va. 

Bluestone  group. 

A term  used  by  some  geologists  to  include  same  rocks  as  Bluestone  fm. 
of  U.  S.  Geol.  Survey  repts. 

Blue  Water  basalt  flow. 

See  under  Laguna  basalt  flow. 

Bluff  bed.  (In  Trinity  group.) 

Lower  Cretaceous  (Comanche  series)  : Western  Texas  (El  Paso  County). 

J.  A.  Taff,  1891  (Tex.  Geol.  Surv.  2d  Ann.  Ropt..  pp.  727,  736).  Bluff  bed. — 
Consists  of  (descending)  : (1)  Caprotina  Is.  (third  horizon)  with  Monopleura; 
(2)  massive  foraminlferal  Is.,  40  to  100  ft.  thick;  (3)  alternating  hands  of  ss. 
and  siliceous  shell  breceiate  la.,  65  ft.  thick,  with  last  Exoggra  texana  horizon 
15  ft.  above  base.  Underlies  Quitman  bed  and  overlies  Yucca  bed ; all  included 
in  Washita  div. 

C.  L.  Baker.  1927  (Uulv.  Tex.  Bull.  2745.  p.  21).  Mountain  bed  of  Taff  belongs 
to  Cox  ss. ; bis  Bluff  bed  and  Quitman  bed  belong  to  overlying  Finlay  Is. 
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l On  p.  25  is  statement  that  Bluff  Mesa  Is  capped  by  basal  Finlay  Is.,  200  ft. 
thick.] 

Named  for  Bluff  Mesa,  El  Paso  Co. 

Bluff:  bone  IkhI.  (In  Wichita  group.) 

Permian:  Central  northern  Texas  (Wichita  County). 

J.  A.  Udden  and  D.  M.  Phillips,  1912  (Unlv.  Tex.  Bull.  246,  pp.  35-42).  Bluff 
bonr  bed. — Calc.  bed.  0 to  5 ft.  thick,  consisting  of  sand,  fragments  of  fish  scales 
and  hones,  and  rolled  lumps  of  marly  clay,  embedded  in  matrix  of  lime  and 
ocherous  material.  In  some  places  horizon  is  marked  by  ss.  containing  much 
calc,  material  and  many  fish  scales  and  bones,  or  by  cgl.  of  rolled  lumps  of  calc, 
and  clayey  material  embedded  in  sandy  matrix  containing  fragments  of  hones 
and  fish  scales.  Menih.  of  Wichita  fm.,  lying  32  ft.  below  top  in  8W.  part  of 
Wichita  Co.  [Fossils  listed.] 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  pp.  169,  173),  included  this  bed  In 
Belle  Plains  fm. 

Named  for  Bluff  Creek,  S.  of  Elect ru,  Wichita  Co. 

Bluff  limestone. 

Middle  Oligocene:  Cayman  Islands,  British  West  Indies. 

C.  A.  Matley.  1924  (Pan- Am.  Qeol.,  vol.  42.  pp.  313-315).  Massive,  white,  recrystal- 
lized, fossiliferous  is.,  closely  resembling  the  White  Is.  of  Jamaica,  and  forming 
an  inner  and  more  elevated  platform  than  Ironshore  fm. 

Bluff  sandstone  member  (of  Morrison  formation). 

Upper  Jurassic:  Southeastern  Utah  (San  Juan  County). 

A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeside,  Jr..  1936  (U.  8.  G.  8.  P.  P.  183,  p.  21). 
At  Bluff  the  lower  part  of  Morrison  fm.  is  composed  of  thin  red  and  gray  sss. 
and  • red  shales  with  highly  contorted  bedding,  overlain  by  a massive  gray  ss. 
that  forms  the  cliffs  along  San  Juan  River  and  is  locally  known  as  “Bluff  ss.*’ 

H.  E.  Gregory  (U.  8.  G.  8.  P.  P.  188.  In  press).  Bluff  ss.  mcnib. — White  to  gray- 
brown.  massive  or  thick-bedded,  cross-bedded  ss. ; in  places  thin-bedded  ; includes 
quartz  aggregates,  clay  balls,  nnd  mudstones.  Thickness  100(?)  to  350  ft.  Is 
basal  menih.  of  Morrison  fm.  Rests,  with  uncon.  (?).  on  Summerville  (?)  fm. 
in  the  San  Juan  country.  Is  outstanding  topog.  feature  on  both  sides  of  the 
San  Juan  at  town  of  Bluff,  San  Juan  Co. 

t Bluff  formation. 

Descriptive  term  used  in  early  repts  on  Gulf  Coastal  Plain  and  Central 
States  to  designate  the  Pleist.  loess,  which  has  a tendency  to  form  bluffs. 

Bluff  sand. 

Drillers’  name  for  Waynesburg  ss.  memb.  of  Washington  fm.  in  parts  of 
W.  Va.  and  western  Pa.  The  term  has  also  been  applied  to  9 other 
sands  in  the  Greene,  Washington,  Monongahela,  Conemaugh,  Allegheny, 
and  Pottsville  fins,  of  western  Pa. 

Bluff  Creek  shale  member  (of  Graham  formation). 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake.  1893  (Tex.  Geol.  Rurv.  4th  Ann.  Rept.,  pt.  1,  pp.  387,  400).  Bluff 
Creek  bed. — Bluish  or  yellowish  sandy  clay,  10  to  75  ft.  thick,  with  2 to  25  ft. 
of  ss.  near  top.  Fossiliferous.  Memb.  of  Canyon  dlv.,  near  top.  Underlies 
Campophyllum  bed  and  overlies  Home  Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31 ; Unlv.  Tex. 
Bull.  2132,  pp.  127,  130-137).  Bluff  Creek  sh. — Sandy  clay  and  thin  calc.  sss. 
74  ft.  thick  to  N.,  30  or  40  ft.  thick  to  8.  In  places  a thin  yellow  Is.  has  been 
mapped  In  middle  portion  of  the  sh.,  and  this  may  be*»Bunger  Is.  of  Young  and 
Stephens  Counties.  The  Bluff  Creek  bed  is  lower  memb.  of  Graham  fm.  in  Colorado 
River  valley.  Upper  part  Is  In  plnces  very  fossiliferous  and  fauna  is  similar  to 
that  of  Wayland  sh.  at  Gunaight.  Overlies  Home  Creek  is.  memb.  of  Caddo 
Creek  fm.  and  underlies  Gunslght  Is.  memb.  (= Campophyllum  bed  of  Drake). 

F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501,  pp.  197.  221-225). 
Bluff  Creek  of  Drake  is  here  (McCulloch  Co.)  divided  Into  (descending)  : (1) 

151627° — 38 15 
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Upper  Bluff  Creek  sb„  50  to  70  ft. ; (2)  Bunker  Is.  lentil,  23±  ft. ; (3)  sh.,  15  to 
20  ft.:  (4j  White  Riiuch  Is.  (new),  2 to  3 O,  ft.;  and  (5)  Lower  Bluff  Creek  sh., 
35  to  45  ft.  The  latter  rests  ou  Home  Creek  Is. 

Named  for  Bluff  Creek,  McCulloch  Co. 

Bluff  Dale  sand.  (In  Travis  Peak  formation.) 

Lower  Cretaceous  (Comanche  series)  : Central  northern  Texas. 

H.  T.  Hill.  1901  (U.  S.  G.  S.  21st  Ann.  Rept.,  pt.  7,  pp.  152.  154,  482.  463,  464,  474. 
491).  Bluff  Dale  sands. — Sands,  40  ft.  thick.  Form  top  memh.  of  Basement 
sands  at  Glen  Rose  and  vicinity.  Underlie  Glen  Rose  fm,  Northern  equlv.  of 
Ucusell  sands  of  Colorado  River  section. 

Named  for  Bluff  Dale,  Erath  Co.,  where  the  sands  supply  artesian  wells. 

Bluff  Point  flagstone. 

Name  used  by  P.  D.  Torrey  on  a cross  section  (from  Tyrone  gas  field  to 
Penn  Yun,  Schuyler,  and  Yates  Counties,  N.  Y.)  on  p.  076  of  Geol.  of 
nat.  gas,  A.  A.  P.  G.,  1935,  for  a bed  in  Stnndish  sh.,  lying  some  dis- 
tance above  Crosby  ss.  Not  defined. 

tBluff  Springs  granite. 

Post-Carboniferous:  Eastern  Alabama  (southeastern  part  of  Clay  County). 

W.  F.  Frouty,  1923  (Ain.  Gcol.  Sure.  County  Rcpt.  No.  1.  pp.  16,  51,  52.  53,  62.  65). 
BloGtc  granite  of  same  character  as  Plnckneyvllle  granite,  exposed  in  SE.  part  of 
Clay  Co.,  and  locally  designated  as  Bluff  Hpringa  granite.  Reaches  max.  width  a 
little  N.  of  Bluff  Springs.  [Mapped  as  Pincknryrille  granite  by  Prouty  in  rept. 
above  cited,  also  by  G.  I.  Adams,  Ala.  Geol.  Surv.  geol.  map  of  Ala.,  1920. 
Is  Intrusive.) 

Named  for  development  around  Bluff  Springs,  Clay  Co. 

Rluffton  moraine. 

A Pleist.  moraine  (of  Wisconsin  stage)  in  northern  Ind.  (See  U.  S.  G.  S. 
Mon.  53,  1915,  table  opp.  p.  30.) 

tBlufftown  marl. 

Upper  Cretaceous : Western  Georgia. 

J.  O.  Veatch.  1909  (Gn.  Geol.  Surv.  Bull.  18,  pp.  86,  88-89).  Blufftoten  marl. — 
Black  llgnltlc  clays,  gray  calc,  and  arglll.  sand,  and  thin  layers  of  nodular  calc, 
rock.  Thickness  200  ft.  Basal  dlv.  of  Ripley  fm.  Underlies  Cusscta  sand.  Over- 
lies  Eutaw  fm.  Below  Florence,  Stewart  Co.,  it  probably  merges  with  the  younger 
Benfroes  marl. 

According  to  later  studies  of  J.  0.  Veatch  and  L.  W.  Stephenson,  the  lower 
part  of  Blufftown  marl  was  considered  to  belong  to  Tombigbee  sand 
inemb.  of  Eutaw  fm.  and  upper  part  to  Ripley  fm.,  and  the  nnme  was 
discarded.  (See  Ga.  Geol.  Surv.  Bull.  2(1,  pp.  135,  152,  1911,  and 
U.  S.  G.  S.  W.  S.  P.  341,  p.  65,  1915.  Also  see  under  Cuxneta  unml  memb.) 
The  "Blufftown"  is  now  considered  to  be  = Tombigbee  sand  memb.  only. 
Named  for  exposures  at  Blufftown,  Stewart  Co. 

Bob  crystalline  limestone  member  (of  Brownsport  formation). 

Silurian  (Niagaran)  : Western  Tennessee. 

W.  F.  Fate  and  R.  S.  Rassler.  1908  (U.  8.  Nat.  Mus.  Proc.  vol.  34.  pp.  410-432). 
Bab  fm. — Basal  5 to  30  ft.  I Inrinulur  zone)  red  la.  and  shales  in  lower 
two-thirds,  overlain  by  gray  massive  Is. : very  similar  lithologically  to  Dixon 
fm.  Middle  25  to  42  ft.  white,  yellow,  bine,  and  grayish  shales  and  lss.  holding 
abundnnee  of  braebiopods  and  caller!  Dirtyonetta  zone.  Uppermost  15  ft.  massive 
nodular  cberty  Is.  or  hard  sh..  called  Conchidium  zone,  because  braebiopods  of 
genus  Conchidium  are  most  characteristic  fossil.  Is  middle  fm.  of  Brownsport 
group.  Overlies  Beech  River  fm.  and  underlies  Lobelville  fm. 

Now  treated  ns  middle  memb.  of  Brownsport  fm. 

Named  for  Bob  Landing.  Decatur  Co. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Bob  Wright  coal  group. 

A group  of  coal  beds  in  Blackhawk  fm.,  of  Mesa' verde  group  (Upper  Cret.), 
in  Castlegate  region,  Utah. 

Bod  caw  sand  lens. 

A Lower  Cret.  subsurface  sand,  few  ft.  to  20  ft.  thick,  belonging  to 
Davis  oil  and  gas  horizon  in  Webster  Co.,  NW.  La.  NamtKl  for  lease 
on  which  first  producing  well  was  drilled.  (See  under  Davis  oil  and 
gas  horizon.) 

Bodega  diorite. 

Jurassic?  (pre-Franciscan)  : Western  California  (Marin  County). 

V.  C.  Osmont,  1904  (Calif.  Unlv.  Pub..  Dept.  Geol.  Bull.,  vol.  4,  p.  43).  Bodega 
diorite. — Bodega  Peninsula  Is  made  up  utmost  wholly  of  this  rock,  which  Is  a 
biotite  diorite.  The  E.  shore  of  Bodega  Bay.  however,  is  entirely  Franciscan. 
Point  Reyes  Peninsula,  to  S.,  is  composed  largely  of  this  diorite  and  granite. 
There  are  two  varieties,  one  biotite  diorite  and  the  other  quartz  diorite.  Best 
exposures  of  this  diorite  occur  on  ocean  side  of  Bodega  Peninsula,  at  S end, 
where  it  forms  steep  cliffs  50  to  80  ft.  high. 

Bodega  Bay  deposits. 

Quaternary:  Western  California  (Marin  County). 

V.  C.  Osmont,  1904  (Calif.  TTniv.  Pub.,  Dept.  Geol.  Bull.,  vol.  4.  p.  76).  Bodega  Bay 
deposit*. — At  Bodega  Bay  similar  deposits  [to  those  described  as  Tomales  Bay 
deposits]  occur  on  both  sides  of  bay,  but  only  in  small  patches,  most  of  them 
having  been  removed  by  erosion.  Near  Bodega  Point,  on  bay  side,  is  a remnant 
resting  upon  a wave-cut  shelf  just  about  at  high-water  murk  and  extending  up  to 
113  ft.  above  It,  consisting  principally  of  diorite  sands  and  occasional  pebbles 
showing  very  indistinct  horizontal  stratification  and  cross  bedding.  On  ocean  side 
of  peninsula  occasional  still  smaller  patches,  some  20  to  30  ft.  thick,  may  be 
seen  resting  on  a very  evenly  worn  diorite  surface,  which  ubout  3 mi.  S.  of  mouth 
of  Salmon  Creek  dips  gently  to  N.  and  passes  under  the  beach  and  eollan  sands. 
On  E.  side  of  bay  is  a broad,  flat  terrace  about  % mi.  wide  and  some  75  to  90  ft. 
above  sea  level  at  its  back.  In  most  places  only  a thin  veneer  of  gravel  covers 
this  terrace,  but  nt  one  point  on  shore,  at  N.  end  of  bay.  a remnant  of  gravel  some 
50  ft.  thick  rests  on  worn  Franciscan  surface,  which  is  here  only  20  ft.  above  sea 
level.  It  is  composed  chiefly  of  Franciscan  pebbles,  and  loosely  coherent  sands 
showing  cross  bedding.  Is  somewhat  distorted,  and  dips  slightly  to  N. 

tBodeville  series. 

Pre-Cambrian  (Llano  series)  : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Kept.,  pi.  3,  pp. 
lvi,  255-267).  Bodeville  series. — Mica  and  chloritic  schists,  chiefly  acidic,  forming 
top  dlv.  of  Burnetan  system.  Probably  overlies  Long  Mtn  scries.  Uncon.  underlies 
Valley  Spring  gneiss. 

A part  of  either  Packsaddle  schist  or  Valley  Spring  gneiss  of  present 
nomenclature. 

Named  for  Bodeville,  Mason  Co. 

Bogachiel  formation. 

Cretaceous  ( ?)  : Northwestern  Washington. 

A.  B.  Reagan.  1909  (Kaos.  Acad.  Sci.  Trans.,  vol.  22,  p.  160).  Bogachiel  fm. — 
Several  thousand  ft.  of  soft  to  hard  green  si.  (talc)  liiterbedded  with  gray  ss.  and 
some  sh.  Greatest  development  in  Bogachiel  Valley,  near  headwaters  of  that 
stream.  Is  pitched  nearly  to  vertical  position,  with  trend  of  dip  btw.  SE.  and  NW. 
and  E.  and  W.  The  Bogachiel  and  lloh  Rivera  have  cut  channels  in  it.  No  fossils, 
Lot  believed  to  be  Cret.  Uncon.  underlies  Soleduck  fm. 

Boggs  member.  (In  Pottsville  formation.) 

Pennsylvanian:  Southeastern  Ohio  (Muskingum  County). 

W.  Stout,  1918  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  21,  p.  70).  Boggs  memb. — Hard, 
dense,  bluish  gray,  fossiliferous,  rather  siliceous,  marine  Is. ; in  places  represented 


Digitized  by  Google 


226  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 

in  part  or  wholly  by  flint  and  Iron  ore.  Thickness  1 to  3 ft.  Lies  9 ft.  4 in. 
below  Flint  Kidge  coni  and  0 to  5 ft.  above  Lower  Mercer  or  No.  3 coal  in  Mus- 
kingum Co.  Is  correlated  with  confidence  with  Boggs  iron  ore  of  Scioto  Co., 
hence  name. 

Boggy  shale. 

Pennsylvanian  (Allegheny)  : Central  southern  and  eastern  Oklahoma  and 
western  Arkansas. 

J.  A.  Taff.  1899  (U.  S.  O.  S.  19th  Ann.  Kept.,  pt.  3,  p.  438).  Boggy  8h. — Alternating 
shales  and  sss.,  nearly  3,000  ft.  thick,  overlying  Savanna  as.  and  underlying  Thur- 
man ss.  Contains  not  less  than  10  beds  of  ss.,  20  to  150  ft.  thick,  separated  by 
sh.  beds  100  to  600  ft.  thick. 

Named  for  exposures  along  North  Boggy  Creek,  Pittsburg  and  Atoka 
Counties,  Okla. 

The  base  of  Boggy  sh.  in  MeAlester  dist.  is  now  drawn  by  U.  S.  Geol. 
Survey  at  base  of  or  20±  ft.  below  Lower  Witteville  coal. 

Bogue  Island  formation. 

Pleistocene:  Jamaica. 

R.  T.  Hill,  1899  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  34,  p.  103). 

Bogus  tongue  (of  Cutler  formation). 

Permian:  Central  eastern  Utah  (Moab  region). 

A.  A.  Baker,  1933  (U.  S.  G.  S.  Bull  841).  Bogus  tongue  of  Cutler  fm.—Jle d 
arkosic  ss.  and  red  mudstone  forming  top  part  of  Cutler  fm.  in  Moab  region  S.  of 
Indian  Creek.  Max.  thickness  100 ± ft.  Overlies  Cedar  Mesa  ss.  memb.  of  Cutler, 
which  consists  of  massive  cross-bedded  white  to  pale  red  ss.  Uncon.  underlies 
Moenkopl  fra.  (Lower  Trlassic).  Crops  out  in  Bogus  pocket,  SW.  corner  of  T. 
30  8.,  R.  21  E.,  San  Juan  Co.  May  or  may  not  be  continuous  with  Organ  Rock 
tongue  of  Cutler  fm.  In  Monument  Valley. 

Bohemia  conglomerate. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

L.  L.  Hubbard.  1898  (Mich.  Geol.  Surv.  vol.  6,  pt.  2,  pp.  3.  30,  52,  66.  72,  83,  99. 
plates  4 and  7).  Beginning  near  end  of  the  [Keweenaw]  Point,  at  bottom  of  the 
Berk's  as  exposed,  at  contact  with  Potsdam  or  Eastern  ns.,  we  find  In  Bohemian 
Range  a succession  of  both  basic  and  acid  volcanics,  frequently  in  alternation  with 
detrital  beds  of  similnr  composition,  the  whole  capped  by  an  extensive  and  rather 
persistent  bed  of  fairly  coarse  and  rather  acid  cgl.  This  bed.  which  In  following 
pages  I shall  provisionally  call  “Bohemia”  cgl-.  skirts  N.  side  of  this  range  near 
Its  summit.  Above  it  comparatively  few  cgls.  occur  until  we  reach  the  so-called 
Ashbed  group  above  the  Greenstone.  It  is  a triple  complex  cgl.  and  is  same  as 
St.  Louis  cgl. 

Is  top  fm.  of  Bohemian  Range  group. 

Named  for  fact  it  caps  Bohemian  Range,  in  Keweenaw  Co. 

Exposed  N.  of  Mount  Bohemia. 

Bohemia  porphyrite. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

L.  L.  Hubbard,  1898  (Mich.  Geol.  Surv.  vol.  6.  pt.  2.  pp.  40  and  72).  Mapped  as 
older  than  Bohemiu  cgl.  and  younger  than  Lac  la  Belle  cgl. 

Belongs  to  Bohemian  Range  group. 

Named  for  fact  it  occurs  N.  of  Mount  Bohemia,  Keweenaw  Co. 

Bohemian  Range  group. 

Pre-Cambrian  (Keweenawan):  Northern  Michigan  and  probably  northern 
Wisconsin. 

R.  D.  Irving.  1883  (U.  S.  G.  S.  Mon.  5.  pp.  179-187,  pis.  17  and  18).  A series  of 
flows,  consisting  of  diabase,  diabuse  amygdaloid,  meluphyr,  diabase  porphyry,  and 
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ortboclase  gabbro,  including  cgl.  beds  and  quarts  porphyry  and  granite  porphyry. 
Underlies  Central  Valley  beds.  Forms  lower  part  of  Keweenawnn  serifs  of  Ke- 
weenaw Point,  Mich.  Thickness  10.000  ft. 

Affording  to  A.  C.  Lane  (Mich.  Geol.  and  Biol.  Surv.  Pub.  6,  geol.  ser.  4, 
1011)  the  Bohemia  (No.  8)  cgl.  is  top  fm.  of  the  group,  which  is  uncon. 
underlain  by  Huronian  series. 

Named  for  fact  its  rocks  compose  Bohemian  Range,  Keweenaw  Co.,  Mich. 

t Bohicket  marl  sands. 

Pleistocene:  Southern  South  Carolina  (Charleston  County). 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C.,  ndvance  copies;  published 
in  1908,  in  8.  C.  Geol.  Surv.  ser.  4.  Bull.  2)  and  1907  (Summary  of  mineral 
resources  of  8.  C.,  pp.  12.  20,  21).  Bohicket  marl  aanda. — A bed  of  exceedingly 
line  grained  Hands  ubout  5 ft.  thick.  The.  color  is  rendered  gray-green  and 
yellow-red,  probably  by  fine  gluucouitlc  Inclusions,  portions  of  which  have  been 
more  or  less  weathered,  with  effect  of  rendering  the  mass  semi-plastic  with  residual 
clay ; the  iron  has  in  part  leached  out,  and  cemented  to  “hard  pan."  a thin 
portion  of  the  material  immediately  above  the  phosphate  rock.  Immediately 
overlies  Wadmalaw  marls  and  extends  over  Wndmaluw  shell-marl,  into  which  It 
grades.  It  overlaps  typical  Wadmalaw  shell  marl  and  extends  over  a great  portion 
of  the  phosphate  rock  area  as  far  N.  as  Ten  Mile  Hill.  Is  overlain  by  Accabee 
gravels.  Is  a marine  deposit. 

C.  W.  Cooke,  1935  (personal  communication).  Is  a facies  of  Pamlico  fm. 

Named  for  exposures  in  Bohicket  Creek,  near  Rockville,  Charleston  Co. 

Rohio  limestone. 

Eocene  (upper)  : Panama. 

E.  Howe,  1007  (Isthmian  Canal  Comm.  Kept.,  pp.  108.  139).  [Contains  upper 
Eocene  fossils.  1 

Bohio  conglomerate. 

Oligocene  (V):  Panama  Canal  Zone. 

L>.  F.  MacDonald,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  p.  708). 

Bois  d’Arc  limestone. 

Lower  Devonian  (Orlskany  and  Becraft?)  : Central  southern  Oklahoma. 

C.  A.  Reeds,  1911  (Am.  Jour.  Sci.,  4th,  vol.  32,  pp.  236-268).  Bots  d’Arc  la. — Thin- 
bedded,  crystalline  and  nonerystalline  Is.,  with  occasional  chert  lentils  and  thin 
beds  of  intercalated  yellowish  sh.  Lower  part  has  New  Scotland  aspect,  but  is 
more  nearly  Becraft  than  New  Scotland  of  N.  Y.  It  may  yet  be  determined  that 
upper  40  ft.  is  Orlskany  in  age.  Thickness  0 to  90  ft. ; average  00  ft.  Originally 
Included  as  top  dlv.  of  Hunton  fm.  Overlies  Haragan  sh. 

C.  Hchuchert,  1922  (Geol.  Hoc.  Am.  Bull.,  vol.  33,  p.  607).  Bo  is  d*Arc  la.  contains 
upper  Orlskany  fossils  In  upper  5 to  8 ft.,  and  Helderberg  fossils  in  lower  part. 
In  all  probability  It  does  not  pass  unbroken  into  the  Haragan.  All  lower  Oriskaniun 
is  absent  In  Arbuckle  Mtns. 

C.  A.  Reeds,  1926  (Am.  Mus.  Nat.  Hist.  Jour.,  vol.  26,  pp.  470-474).  Top  fm.  of 
Hunton  group  is  here  named  Friaco  la.,  0 to  20  ft.  thick.  It  rests  on  Buis  d’Arc  1b. 
[restricted].  0 to  90  ft.  thick,  which  contains  abundant  fauna  that  indicates 
Becraft  age.  Fauna  of  Frisco  Is.  is  Orlskany.  The  Frisco  Is  beat  exposed  In 
bed  and  bunk  of  Bols  d’Arc  Creek  and  in  vicinity  of  Coal  Creek,  7 mi.  8.  of 
Frisco. 

E.  O.  Ulrich,  1927  (Okla.  Geol.  Surv.  Bull.  45,  p.  32).  Bola  d'Arc  la.  Is  evidently 
of  early  Orlskany  age. 

Named  for  exposures  along  Bois  d’Arc  Creek,  Pontotoc  Co. 

Boise  granite. 

Jurassic  or  Cretaceous:  Southwestern  Idaho  (Boise  Mountains). 

I.  C.  Russell,  1902  (U.  8.  G.  8.  Bull.  199.  p.  39).  The  terrane  named  “Boise  granite” 
by  Lindgren,  from  which  the  rugged  mtns  which  lie  to  N.  and  E.  of  Boise  have 
been  sculptured,  extends  eastward  from  this  area  and  occupies  an  extensive  and 
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exc«»dingly  rugged  region  lying  N.  of  Mountain  Home.  Ab  stated  by  Lindgren,  the 
granite  is  Intrusive  and  of  ancient  date  (perhaps  pre-Algonkian).  [The  compiler 
has  been  unable  to  find  where  Lindgren  named  this  granite.  In  U.  8.  O.  8.  18th 
Ann.  Kept.,  pt.  3,  1898,  he  mapped  and  described  the  granite  of  Boi*e  Mtns. 
He  also  mapped  the  granite  in  U.  8.  G.  8.  20th  Ann.  Kept.,  pt.  3,  pi.  8,  1900,  but 
did  not  apply  a geographic  name  to  it.  The  granite  is  a part  of  the  enormous 
Idaho  hatholith  (which  is  now  regarded  as  probably  of  Jurassic  or  Cret.  age.  but 
possibly  younger)  and  a special  geographic  name  for  it  does  not  appear  to  U.  8. 
Geol.  Survey  to  be  necessary.! 

Boise  sandstone. 

Plioeene  ( ?)  : Southwestern  Idaho. 

V.  R.  D.  Kirkham,  1928  (Idaho  Bur.  Mines  and  Geol.  Pam.  29,  p.  1).  Massive  grit 
or  hs.  locally  known  as  Boise  an.  This  fm.,  along  with  a varying  thickness  of 
sandy  and  shaly  layers,  is  assigned  to  Poison  Creek  fm.,  of  probable  Plio.  age. 

Boissevain  sandstone. 

Tertiary:  Winnipeg  region,  Canada. 

W.  A.  Johnston,  1934  (Canada  Dept.  Mines,  Geol.  Burv.  Mem.  174,  p.  11). 

Bokchito  formation. 

Lower  Cretaceous  (Comanche  series)  : Southeastern  and  central  southern 
Oklahoma. 

J.  A.  Taff.  1902  (U.  8.  G.  8.  Atoka  folio,  No.  79).  Bokchito  fm.-  Chiefly  clay  and 
sandy  clay,  with  beds  of  friable  bs.,  siliceous  shell  Is..  and  iron-stone  segregations 
and  concretions.  Thickness  140  ft.  Underlies  Bennington  Is.  and  overlies  Caddo  Is. 

Named  for  Bokchito  Creek,  near  Bokchito,  Bryan  Co. 

Bolin  sandstone  member  (of  Roubidoux  formation). 

Lower  Ordovician  (Beekmantown) : Central  Missouri  (Miller  and  Morgan 
Counties). 

8.  II.  Ball  and  A.  F.  Smith.  1903  (Mo.  Bur.  Geol.  and  Mines  vol.  1,  2d  ser..  p.  50). 
Bolin  Creek  aa.  memh. — Heavy  deposits  of  ss.,  1 to  50  ft.  thick,  occurring  as 
massive  beds  and  as  a number  of  thinner  beds  in  uninterrupted  succession  in  St. 
Elizabeth  [Koubidoux]  fm.  to  S.  of  Osage  River,  in  Miller  Co. 

E.  R.  Buckley,  1903  (Mo.  Bur.  Geol.  and  Mines  vol.  1,  2d  ser.,  pp.  xil-rv).  St. 
Elizabeth  fm.  includes  all  of  so-called  Second  ss.  and  parts  of  Second  (Jefferson 
City)  and  Third  (Gasconade)  Mag.  Is.  fins.  Ball  and  Smith  found  that  In  some 
places  the  ss.  has  a development  of  6 to  50  ft.  over  sufficient  area  to  warrant 
distinguishing  and  mapping  it  as  n memh.  or  lentil  in  St.  Elizabeth  fm.  On  map 

. all  these  lenses  have  been  called  Bolin  Creek  aa.,  although  It  is  not  known  that 
they  all  constitute  a part  of  same  horizon.  In  fact,  In  some  instances  the  evi- 
dence gathered  by  Mr.  Smith  indicates  such  Is  not  the  case.  However,  the  name 
Bolin  Creek  aa.  has  been  made  to  apply  to  any  of  the  several  ss.  lenses  occurring 
in  St.  Elizabeth  fm.  in  Miller  Co. 

C.  F.  Marbut,  1908  (Mo.  Bur.  Geol.  and  Mines  vol.  7.  2d  ser.),  described  Roubidoux 
fra.  of  Morgan  Co.  as  consisting  of  (descending)  : (1)  “Cotton  rock”  (fine-grained 
Is.)  ; (2)  Bolin  aa.  memb.  (persistent,  consisting  of  10  ft.  of  gray  and  reddish  sand, 
8 to  15  ft.  of  Is.  and  chert,  and  10  ft.  of  gray  and  reddish  sand)  ; (3)  cherty 
mag.  Is.  and  chert;  (4)  ss.  in  some  places,  heavy-bedded  brecciated  chert  in 
other  places. 

C.  L.  Dake,  1918  (Mo.  Bur.  Geol.  and  Mines  vol.  15,  2d  ser.),  described  Roubidoux 
fm.  of  Mo.  us  consisting  of  (descending);  (1)  dol.  and  sss. ; (2)  Bolin  Creek  9s. 
memb.,  0 to  50  ft.,  cross  bedded  and  ripple  marked;  (3k  dol.  and  888. 

C.  L.  Dake.  1922  (Pan-Am.  Geol,  vol.  37.  No.  4).  described  Roubidoux  ss.  as  & 
succession  of  beds  In  which  lateral  gradations  from  ss.  Into  chert  or  Is.  are  the 
rule,  and  while  one  section  may  be  almost  wholly  ss..  another  may  be  over  three- 
fourths  Is.,  the  Iss.  becoming  more  abundant  to  E.,  W.,  and  probably  to  8.  The 
fm.  is  notably  cross  bedded  and  ripple  marked. 

Named  for  exposures  on  Bolin  Creek,  Miller  Co. 

This  name  as  used  by  U.  S.  Geol.  Survey  is  applied  locally  to  a ss.  memb.  of 
Roubidoux  fm.  in  Miller  and  Morgan  Counties,  the  typical  region. 
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Rolinas  sandstone. 

Jurassic  (?):  Western  California  (San  Francisco  region). 

R.  Arnold.  March  1002  (8ci..  n.  a.,  vol.  15,  table  on  p.  416).  Bolinas  ss.  (volcanics), 
2.000  ft.  thick.  A dlv.  of  the  Franciscan.  (Shown  in  table  hh  underlying  Sausa- 
lito  cherts  and  overlying  volcanica  that  are  younger  than  Calera  Is.  1 

A.  C.  Lawson.  February  1903  (Geol.  Soc.  Am.  Bull.,  vol.  13.  pp.  544—545).  (Same 
as  above.  ] 

A.  C.  Lawson.  1914  (U.  S.  G.  S.  San  Francisco  folio.  No.  103).  (The  Franciscan 
rocks  of  Bolinas  Ridge,  also  of  shore  of  Rolinas  lagoon  and  shore  of  Bolinas  Bay 
(all  in  Marin  Co.),  are  mapped  as  until  IT.  sss.  of  Franciscan  group,  with  radiolarian 
chert  lentils  of  undet.  horizons,  hut  In  other  parts  of  region  the  rocks  btw.  Snusa- 
lito  chert  and  Calera  Is.  are  mapped  as  upper  part  of  Cahil  ss.] 

tBolin  Creek  sandstone  member  (of  Roubidoux  formation). 

See  under  Bolin  a*,  mcnib, 

Bolivar  sandstone.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Pennsylvania. 

J.  J.  Stevenson.  1878  (2d  Pa.  Geo).  Surv.  Kept.  K3).  Bolivar  ss.,  25  ft.  thick  In 
Fayette  and  Westmoreland  Counties,  lies  31  ft.  l>clow  Lower  Kittanning  coal  and 
5 ft.  above  Clarion  coal. 

This  88.  has  been  correlated  with  Kittanning  ss.  memb.,  but  B.  L.  Miller, 
1925  (Pa.  GeoL  Surv.,  4th  ser.,  Bull.  M7,  p.  273),  places  it  beneath 
Vanport  Is.  memb. 

Bolivar  Are  clay.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

L C.  White.  1891  (U.  8.  G.  8.  Bull.  65,  pp.  159  160).  Bolivar  fire  clan. — Where 
Upper  Freeport  Is.  Is  absent  or  only  slightly  developed,  there  usually  comes  into 
the  section  at  this  horizon  a bed  of  excellent  tire  clay,  which  from  having  long 
been  mined  near  Bolivar,  Westmoreland  Co.,  Pa.,  Is  generally  known  as  Bolivar 
clay. 

E.  V.  d'lnvllliers,  1895  (2d  Pa.  Gcol.  Surv.  vol.  3,  pt.  2).  The  Freeport  upper  fire 
clay,  occurring  a short  distance  below  Freeport  upper  Is.,  is  kuown  as  “Bolivar 
fire  clay.” 

G.  II.  Ashley,  1908  (Topog.  and  Geol.  Surveys  Pa.).  Bolivar  fire  clay  lies  short  dis- 
tance below  Upper  Freeport  Is. 

B.  L.  Miller,  1925  (Pa.  Geol.  8urv.,  4th  ser..  Bull.  M7,  pp.  261,  316).  Bolivar  fire 
clay  underlies  Upper  Freeport  Is. 

Bolivar  sandstone. 

Lower  Ordovician  (Beekmantown)  : Southwestern  Missouri. 

E.  M.  Shepard.  1904  (Bradley  Geol.  Field  Sta.  Drury  Coll.  Bull.  1,  pt.  1,  p.  42). 
Bolivar  8$. — Used  In  table  only,  as  — Marshfield  8s.,  First  ss.,  Pacific  ss.,  and 
Crystal  City  ss. 

H.  F.  Bain  and  E.  O.  Ulrich,  1905  (U.  S.  G.  8.  Bull.  260.  p.  234,  and  Bull.  267,  p.  12). 
doubtfully  correlated  Bolivar  88.  with  Roubidoux  frn. 

E.  M.  Shepard.  1907  <U.  8.  G.  8.  W.  8.  P.  195).  Marshfield  and  Bolivar  88.  are 
commonly  believed  to  represent  St.  Peter  ss..  but  Ulrich  regards  them  as  lenses 
In  Jefferson  City  Is.  (broad  sensei. 

The  1922  geol.  map  of  Mo.  shows  Jefferson  City  do)..  Cotter  dol.,  and  Powell  do),  to 
be  the  surface  rocks  at  and  around  Bolivar,  Polk  Co. 

J.  Bridge,  1930  (personal  communication),  stated  that  this  ss.  is  either  equiv.  to 
Marshfield  ss.  or  represents  some  of  the  Iwsal  Penn,  sands. 

Bolivar  sand. 

Name  applied  by  drillers  in  some  early  repts.  to  Rich  burg  or  Allegany  oil 
sand  of  Allegany  Co.,  N.  Y. 

Bolsa  quartzite. 

Middle  Cambrian:  Southeastern  Arizona. 

F.  L.  Ransome,  1904  (U.  8.  G.  S.  P.  P.  21.  pp.  28-30).  Bolsa  qtzitc. — Consists  of 
(descending)  : (1)  Thinner  tedded  Ithan  below],  more  vitreous,  finegrained 
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qtzites  showing  no  feldspathic  material ; (2)  hard  pebbly  grits  In  beds  10  to  20 
ft.  thick,  cross  bedded  in  lower  part ; (3)  cgl.  at  base.  Vi  to  1 ft.  thick.  Thickness 
430  ft.  Rests  uncon.  on  pre-Camb.  schists  and  is  conformably  overlain  by  Abrigo 
Is.  Is  without  much  doubt  = Tonto  ss.  of  Grand  Canyon.  Well  exposed  in  newly 
named  Bolsa  Canyon,  on  SW.  side  of  Escabrosa  Ridge,  Bisbee  quad.  I For  reason 
for  introduction  of  name  see  entry  No.  2 under  Dragoon  qtsite.] 

Bolsa  zone. 

An  oil-producing  zone,  600  to  800  ft  thick,  in  Huntington  Beach  oil  field 
of  Orange  Co.,  Calif.  Consists  of  sands,  sandy  shales,  and  thin  sands. 
Its  top  lies  at  depth  of  about  1,914  ft.  H.  S.  Gale  (A.  A.  P.  G.  Bull., 
voL  18,  No.  3,  1933,  p.  330)  assigned  it  to  Repetto  siltstone  (lower  Plio.). 

Bolsa  Chica  oil  sand. 

A subsurface  sand,  lying  at  7,670  ft  depth,  in  Kettleman  Hills,  King  Co„ 
Calif.,  sec.  24,  T.  22  S.,  R.  17  E. 

Bolton  schist 

Carboniferous  ( ?)  : Central  northern  Connecticut 

J.  G.  Percival,  1842  (Conn.  Geol.  Surv.  Rept..  pp.  229-233  and  map).  Bolton  mica 
si.  fm.  (No.  3 of  group  C of  Eastern  Primary  system).— Appears  as  a narrow 
micaceous  band  btw.  two  parallel  granitic  ranges.  Throughout  whole  extent  the 
predominant  rock  is  a soft  dark  or  light  bluish  (lead)  gray  mica  si.,  with  garnets 
and  8taurotides  and,  more  rarely,  with  kyanites.  Is  prevailingly  coarse  grained,  thin 
and  uneven,  but  thicker  and  more  even  quartzose  varieties  occur  in  different  parts 
of  the  range.  Occupies  W.  part  of  town  of  Bolton  [Tolland  Co.,  Conn.]. 

The  rocks  in  Mass,  that  have  been  called  “Bolton  schist**  were  divided  by 
B.  K.  Emerson  (U.  S.  G.  S.  Bull.  597,  1917)  into  Quabin  qtzite  and 
Amherst  schist 

Bolton  mica  slate. 

See  under  Bolton  schist. 

fBolton  gneiss. 

Late  Carboniferous  or  post-Carboniferous : Eastern  Massachusetts  (Wor- 
cester County). 

B.  K.  Emerson  and  J.  II.  Perry,  1903  (Geol.  of  Worcester,  with  map,  p.  79). 
Bolton  gneiss. — Passes  into  Paxton  schist  to  W.,  and  is  the  Carbf.  micaceous 
qtzite  made  gneissoid  by  abundant  injection  of  granite  btw.  its  laminae.  Named 
for  town  of  Bolton,  which  it  extends  through.  Includes  Mlllbury  Is.  and  other  lss. 

B.  K.  Emerson.  1917  (U.  8.  G.  S.  Bull.  597,  pp.  80-87,  219).  "Bolton”  gneiss. — A 
complex  of  mica  gneiss,  chiefly  biotitic,  but  in  places  containing  muscovite,  with 
which  is  associated  some  hornblende  gneiss.  Has  been  closely  folded,  and  greatly 
squeezed,  and  much  of  it  is  closely  and  intricately  plicated.  Is  certainly  in  part 
sedimentary  and  almost  certainly  in  part  igneous,  but  the  two  sorts  of  rock  are  so 
complexly  interbedded  and  folded  that  in  many  places  they  can  be  distinguished 
with  difficulty,  if  at  all,  and  in  most  places  to  map  them  separately  is  out  of 
question.  This  complex  has  been  called  Bolton  gneiss,  but  that  name  is  pre- 
occupied by  a fm.  in  Conn.,  and  its  use  in  this  connection  is  discontinued.  Adop- 
tion of  a new  name  postponed  until  the  rocks  have  been  studied  more  closely  and 
an  agreement  lias  been  reached,  if  possible,  regarding  their  age  and  correlation. 
Are  typically  exposed  in  towns  of  Bolton  and  Berlin.  Correlated  with  Brimfleld 
schist  and  Paxton  quartz  schist.  [Explains  conflicting  views  regarding  age  and 
correlation.] 

Bolton  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Ontario.  Shown  on  moraine 
map  (fig.  8)  in  U.  S.  G.  S.  Niagara  folio  (No.  190),  1913,  p.  17. 

Bolton  igneous  series. 

Late  Devonian  or  post-Devonian : Quebec. 

T.  H.  Clark,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45.  No.  1,  p.  11). 
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Bolia  quartzite. 

Cambrian:  Mexico  (Sonora). 

N.  L.  Taliaferro,  1933  (Jour.  Geol.,  vol.  41,  No.  1,  p.  18). 

Bomoseen  grit. 

Lower  Cambrian:  Eastern  New  York  (Washington  and  Rensselaer  Coun- 
ties) and  southwestern  Vermont  (Bennington  and  Rutland  Counties). 

R.  Ruedcnmnn,  1914  (N.  Y.  State  Mus.  Bull.  169,  pp.  67-70  and  map).  Bomoseen 

grit. — Olive  green  grit,  nearly  a pale  brick  red.  In  places  associated  with  a bed 

of  qtzite  12  to  55  ft.  thick.  Underlies  Mettawee  si.  in  Washington  Co.,  N.  Y. ; 
in  Rensselaer  Co.  it  underlies  Diamond  Rock  qtzite  and  overlies  Nassau  beds — all 
Lower  Camb.  Thickness  50  to  200  ft.  Type  loc.  on  W.  side  of  Lake  Bomoscen, 
Vt.  [Castleton  quad.,  Rutland  Co.]. 

Bonair  sandstone.  (In  Lee  group.) 

Pennsylvanian  (lower  Pottsvllle)  : Central  Tennessee. 

M.  R.  Campbell,  1899  (U.  S.  G.  S.  Standingstone  folio.  No.  53,  p.  3).  Bonair  cyl. 
lentil  of  Lee  fm. — Coarse  ss.  or  cgl..  100  to  200  ft.  thick,  forming  massive  cliffs 

along  W face  of  table-land  from  Bonair  to  Monterey,  where  it  suddenly  disappears, 

apparently  breaking  down  Into  sandy  sh.,  which  can  not  be  distinguished  from 
underlying  and  overlying  shales.  At  Bonair  it  rests  on  110  ft.  of  sh.,  which 
overlies  Bonair  coal  and  forms  basal  part  of  Lee  fm.  Where  this  sh.  is  absent 
the  cgl.  rests  on  Bonair  coal  or  on  underlying  Pennington  sh.  Separated  from 
younger  Rockcastle  cgl.  lentil  of  Lee  fm.  by  about  125  ft.  of  sh. 

Belongs  to  Lee  group,  of  lower  Pottsvllle  age.  Underlies  Vandever  sh. 
and  overlies  Whit  well  sh.,  all  fins,  of  Lee  group.  (See  C.  Butts  and 
W.  A.  Nelson,  Tenn.  State  Surv.  Bull.  33D,  1925.) 

Named  for  Bonair,  White  Co. 

tBon  Air  Measures. 

Pennsylvanian : Southeastern  Tennessee. 

J.  M.  Safford  and  J.  B.  Klllobrew,  1900  (Elements  of  geol.  of  Tenn.,  pp.  104,  148-151, 
167,  168).  Bonair  or  Lower  Coal  Afeanures. — Alternating  shales  and  sss.,  with 
coal  beds,  and  with  Sewanee  cgl.  (70  ft.  thick)  at  top.  | Later  studies  by  C. 
Butts  show  that  this  cgl.  is  Bonair  ss.  and  that  fBon  Air  Measures  are  all 
above  true  Sewanee  cgl.]  Thickness  250  to  500  ft.  Underlies  Tracy  City 
Measures.  Overlies  Mountain  Is. 

Preoccupied  by  Bonair  ss.  Included  part  of  Lee  group,  of  lower  Potts- 
vllle age. 

Named  for  important  mines  in  White  Co. 

Bon  Ami  beds. 

Devonian : Quebec. 

J.  M.  Clarke.  1913  (12th  Int.  Geol.  Cong.  Guidebook  1,  p.  89). 

Bon  Ami  andesite. 

Devonian:  New  Brunswick. 

W.  V.  Howard,  1926  (Geol.  Soo.  Am.  Bull.,  vol.  37,  p.  477). 

Bonanza  latite. 

Tertiary:  Southern  Colorado  (Bonanza  district,  Saguache  County). 

H.  B.  Patton,  1916  (Colo.  Geol.  8urv.  Bull.  9.  pp.  21-63).  Bonanza  latite. — 
Usually  gray,  grayish  black  when  fresh,  sometimes  brown,  fine-grained,  with 
phenocrysts  of  feldspar  and  often  biotlte.  Is  country  rock  of  most  of  Bonanza  dist. 

W.  S.  Burbank,  1932  (U.  8.  G.  8.  P.  P.  169).  Bonanza  latite. — Mostly  flows;  some 
tuff  and  breccia  in  upper  part.  Overlies  Rawley  andesite.  Thickness  500  to 
1.000  ft.  The  Bonnnzu  latite  of  Patton  applied  to  only  the  lower  flow  or  series 
of  flows  of  this  fm.  The  name  us  here  applied  includes  all  lavas  that  lie 
Btratlgrapbically  btw.  Rawley  andesite  and  Squirrel  Gulch  latite. 
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Bonanza  group. 

Upper  Triassic  ami  Lower  Jurnsslc(?):  Vancouver  Island,  British 

Columbia. 

H.  C.  Gunning,  1033  (Canada  Geol.  S.irv.  Sdmm.  Kept.,  pt.  A2,  p.  34). 

Bonanza  King  formation. 

Middle  Cambrian:  Southeastern  California  (San  Bernardino  County). 

J.  C.  Ilazzard  and  J.  F.  Mason,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  2.  pp.  229— 
240 1.  Bonanza  King  fm. — Consists  of  (descending)  : (1)  Sandy  dol.  and  platy 
sh.,  thin;  (2)  light-gray,  fine-  to  medium-grained  dol.,  200  to  22B  ft.;  (3)  Silver 
King  dol.  fur  mb..  200  to  250  ft.;  (4)  nodular  and  lenticular  chert  underlain  by 
light-  and  dark-gray  dol..  900  + ft.;  (5)  sandy,  reddish,  platy  dol.,  25  to  30  ft. ; 
(Oj  light-  and  dark-gray  dol.  and  partially  doloinltlzed  la.,  000  to  650  ft.  Thick- 
ness of  fm.,  2,000+  ft.  Poorly  preserved  fossils  in  lower  100  ft.  In  Providence 
Mtns  indicate  Middle  Catnb.  Overlies  Cadis  fin.  (Middle  Camb. ) and  underlies 
Cornfield  Springs  fm.,  in  part  at  least  Middle  Camb,  Occurs  In  Providence  and 
Marble  Mtns.  Named  for  Bonanza  King  Mine,  on  tv  side  of  Provldeuce  Mtns. 

Bonaparte  marble. 

Mississipplnn : Southeastern  Iowa. 

C.  H.  Gordon.  1895  (Iowa  Geol.  Surv.  vol.  4,  p.  211).  A few  ft.  of  Ir.  appears  at 
Des  Moines  River  level  on  8.  side,  about  half  way  btw.  Bentonsport  and  Bona- 
parte [Van  Buren  Co.],  which  may  represent  uppermost  part  of  Upper  Burlington 
Is.  These  beds  have  been  (jenetrated  at  Bonaparte  and  are  there  called  "Bona- 
parte marble." 

Bonaventure  formation. 

Bonaventure  conglomerate. 

Bonaventure  series. 

MissUslppiuu  or  Pennsylvanian  : Quebec  and  New  Brunswick. 

E.  J.  Chapman,  1863  (Canada  Inst.,  n.  s.,  vol.  8,  pp.  450-451).  Bonaventure  fm., 
Carbf.,  Canada. 

All  writers  npitear  to  have  classified  Bonaventure  fm.  as  Carbf.  until  K.  W. 
Ells  (Canada  Geol.  Surv.  Kept.  1880-82,  p.  3D,  1883)  stated  that  in  New 
Brunswick  it  is  partly  Dev.  G.  A.  Young  (Canadn  Geol.  Surv.  Summ. 
Rept.  1900,  p.  220,  1910;  and  Mem.  18,  p.  52,  1911)  assigned  it  to  Dev.. 
J.  M.  Clarke,  1913  (12th  Int.  Geol.  Cong.  Guidebook  1,  p.  91)  and  1915 
(N.  Y.  State  Mus.  Bull.  177,  p.  152)  assigned  Bonaventure  egl.  to  Devono- 
Curbf. ; H.  M.  Aiui,  1900  (Roy.  Soc.  Canada  I’roc.  and  Trans.,  2d  ser.,  vol.  0, 
sec.  4,  p.  212)  assigned  Bonaventure  fm.  to  Carbf. ; .1.  M.  Clarke,  1920  (N.  Y. 
State  Mus.  Bull.  219,  220,  p.  147)  assigned  Bonaventure  egl.,  to  Dev.; 
F.  J.  Alcock,  1922  (Canada  Geol.  Surv.  Summ.  Rept.,  1921,  pt.  D,  p.  82) 
assigned  Bonaventure  series  to  Devono-Curbf. ; J.  M.  Clarke,  1924  (N.  Y. 
State  Mus.  Bull.  251,  pp.  123-127)  assigned  Bonaventure  fm.  to  early 
Carbf.  or  late  Dev.;  C.  Sfhuehert  and  J.  D.  Dart,  1926  (Canada  Geol. 
Surv.  Bull.  44,  p.  53)  assigned  Bonaventure  series  to  Dev.;  C.  Schuehert, 
1930  (Am.  Jour.  Sei.,  5th,  vol.  20,  p.  175)  nssigned  it  to  late  Lower 
Carbf. ; W.  A.  Parks,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  796)  assigned 
Bonari'nture  fm.  to  Miss. 

See  also  E.  M.  Kindle,  1930  (Canada  Geol.  Surv.  Dept.  Miues  Summ.  Rept. 
1928,  pt.  C,  pp.  82C-89C,  pi.  opp.  p.  82C). 

C.  II.  Kindle,  1936  (Eastern  Geol.,  No.  1,  April  1936,  p.  5).  Bonaventure  fm.  con- 
Rlsts  mainly  of  red  sun.  and  Is.  egls.  West  of  Mai  Bale  (where  It  Is  flat)  and  on 
8.  border  of  it  (where  it  is  upturned  and  iu  places  overtbrust)  the  fm.  Is  thinner 
than  elsewhere  and  may  be  divided  into  a lower  cgl.,  a middle  red  sh.  zone,  and 
an  upper  ligbt-eolored  as.  In  this  upper  s«.  occur  carbonized  logs  and  tree 
stumps  and  also  coals  of  smaller  plants,  sueb  ua  Catamites,  which  Ur,  Bell  of 
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Canadian  Geol.  Surv.  has  examined  and  concluded  represent  lower  Penn,  or  pos- 
sibly upper  Miss.  time.  [In  beading,  Penn.  ( f ) is  used;  on  maps,  Penn.,  without 
a query.] 

Bonavista  formation. 

Lower  Cambrian:  Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
Bonavista  fm. — Red  and  green  shales  with  Is.  nodules.  Contains  Colcoloides,  etc. 
Basal  fm.  of  Etcheminlan  series.  Underlies  Brigus  fin.  and  uncon.  overlies  Algon- 
klan  Random  fm.  (Keweenawan).  [Derivation  of  name  not  stated.] 

Bond  sand. 

A subsurface  sand  in  Strawn  fin.  (Penn.)  of  Bryson  oil  field,  Jack  Co., 
Tex. 

tBone  Canyon  member. 

tBone  Canyon  limestone. 

Permian:  Western  Texas  (Guadalupe  Mountains,  Sierra  Diablo,  etc.). 

P.  B.  and  R.  E.  King.  1929  (A.  A.  P.  G.  Bull.,  vol.  13.  pp.  921,  922,  925).  Bone 
Canyon  memb. — Black  Is.  containing  fossils  of  Leonard  age.  uncon.  underlying 
Delaware  Mtn  ss.  (restriction  of  nnme)  in  Bone  Canyon,  on  VV.  side  of  Guadalupe 
Mtns.  A short  distance  N.  of  Bone  Canyon  a wedge  of  gray  is.  (here  named 
Vletorio  Peak  memb.  of  Leonard  fm.)  appears  beneath  the  uncon.  at  base  of  Dela- 
ware Mtn  ss.,  and  separates  Bone  Canyon  memb.  from  that  s».  Thickness  500  to 
1,000  ft.  Conformably  overlies  500  ft.  of  massive  Is.  containing  rich  Hess  fauna. 

See  Bone  Spring  Is.,  the  approved  name. 

tBone  Lake  crystalline  schists. 

Pre-Cambrian  (middle  Huronian)  : Northwestern  Michigan  (Crystal  Falls 
district). 

J.  M.  Clements,  1890  (U.  S.  G.  S.  19th  Ann.  Rept.,  pt.  3,  pp.  60-f).  Bone  Lake 
crystalline  schist 9. — Certain  crystalline  Hchists  which  are  best  developed  in  N. 
part  of  Crystal  Falls  dlst.,  in  vicinity  of  Bone  Lake.  They  arc  fine  to  medium 
grained,  and  vary  in  color  from  moderately  light  green  for  the  more  chloritlc 
phases  to  very  dark  green  or  purplish  black  for  those  in  which  hornblende,  mica, 
and  iron  ores  are  prominent.  They  are  but  extremely  metamorphosed  members 
of  Hemlock  volcanic  fm.  Outcrops  scarce  except  in  vicinity  of  Bone  Luke. 

Bone  Spring  limestone. 

Permian:  Western  Texas  (Guadalupe  and  Delaware  Mountains). 

W.  G.  Blanchard,  Jr.,  and  M.  J.  Davis.  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  p.  962,  pis. 
10,  11).  The  basal  dark  Is.  series  in  Guadalupe  and  Delaware  Mtns  is  here  desig- 
nated Bone  Springs  Is.,  although  its  correlatives  elsewhere  will  continue  to  be 
called  Leonard  fm.  Named  for  Bone  Springs  Canyon,  which  opens  in  sec.  2,  Blk 
66,  NW.  part  of  Culberson  Co.  The  series  will  not  here  be  included  in  Delaware 
Mtn  fm.,  because  of  faunal  difference,  lithologic  dissimilarities,  and  nngular  un- 
con. that  separates  the  two.  Upper  part  Is  gray  Is.,  lower  part  is  black  Is.  Cross 
bedding  is  noticeable  at  many  points  in  both  black  and  gray  phases  along  Guada- 
lupe scarp.  North  of  Bone  Springs  Canyon  a mass  of  hard,  gray  hackly  is.,  which 
evidently  has  been  removed  at  Bone  Springs  Canyon,  comes  into  the  series.  It  lies 
conformably  on  top  of  the  black  Is.  The  gray  and  black  phases  seem  to  grade  into 
each  other  from  point  to  point.  Total  thickness  exposed  in  Guadalupe  Mtns 
1,600±  ft.  From  Guadalupe  Pt.  the  Bone  Springs  Is.  has  been  traced  southward 
along  W.  base  of  Delaware  Mtns  for  approx.  25  mi.  Correlated  with  Leonard  fm. 
of  Glass  Mtns,  on  similarity  of  fossils  and  lithology. 

P.  B.  and  R.  E.  King,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  921-022,  924,  925), 
treated  this  Is.  ns  basal  memb.  of  Delaware  Mtn  fm.,  and  named  it  Bone  Canyon 
metnb.  (See  under  Delaware  Mtn  fm.) 

P.  B.  King,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  pp.  731,  755-768),  redefined  Bone 
Springs  Is.  by  including,  at  top,  Victorio  Peak  massive  memb.,  and  changed  name 
to  Bone  Spring  Is.,  because  there  is  only  1 spring  present  in  Bone  Canyon,  although 
the  place  is  locally  called  Bone  Springs.  This  is  present  approved  usage  of  U.  S. 
Geol.  Survey.  He  stated : The  Bone  Spring  Is.  was  included  by  Richardson  as  a 
memb.  In  Delaware  Mtn.  fm.,  but  the  unit  bus  a greater  extent  aud  thickness  than 
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was  originally  supposed,  and  the  faunas,  ns  first  pointed  out  by  Girty.  nre  not 
entirely  like  those  of  the  l>eds  above,  so  that  it  is  now  generally  recognized  as  a 
distinct  fm.  Also:  The  definition  of  King  and  King  applied  only  to  the  black  Isa. 
of  the  fm.  ; in  present  paper  the  name  is  given  the  broader  usage  of  Blanchard 
and  Davis  and  applied  to  lss.  of  various  sorts,  of  same  general  age  and  strat. 
position. 

These  beds  were  included  in  Delaware  Mtn  fm.  as  originally  defined  and 
subsequently  used,  but  they  are  now  treated  as  a distinct  fm.,  underlying 
(in  places  uncon.)  Delaware  Mtn  fm.  and=Leouard  fm. 

See  also  t Bone  Canyon  meinb.  and  W.  B.  Lang,  1037  (A.  A.  P.  G.  Bull.  vol. 
21,  No.  7). 

Bone  Springs  limestone. 

See  Bone  Spring  /#.,  the  approved  name. 

Bone  Valley  gravel. 

Pliocene  (lower?)  : Southern  central  Florida. 

G.  C.  Matson  ami  F.  G.  Clapp,  1009  (Fla.  Geol.  Surv.  2d  Ann.  Kept.,  table  opp.  p.  50 
and  pp.  138-141).  Bone  Valley  gravel. — Light-colored  gravel  and  marl,  containing 
phospliatic  pebbles.  Consists  of  a fine-grained  matrix  containing  pebbles  of  phos- 
phate or  chert,  fragments  of  bone  and  other  organic  remains.  Matrix  is  com- 
monly a marly  clay,  though  sand  is  not  uncommon,  esiieciaily  in  upper  part  of  fm. 
The  finer  grained  material  is  soft  and  plastic  when  wet.  but  upon  ex]s»sure  to  the 
air  hardens  to  a firm  mass.  The  fm.  comprises  nearly  all  of  the  pebble  phosphates 
now  Iteing  mined  in  Fla.  Thickness  not  more  than  30  ft.  Bests,  probably  uncon., 
on  Plio.  marls  or  older  rocks.  Overlain,  uncon.,  by  Pleist.  sands.  Is  believed  to  be 
younger  than  “Arcadia  marl”  and  older  than  upper  beds  of  Caloosn  ha  tehee  marl. 
Is  u nonmarine  deposit,  probably  in  part  eontemp.  with  Alnrhua  clay. 

C.  W.  Cooke  and  S.  Mossom.  1929  (Fla.  Oeol.  Surv.  20th  Ann.  Kept.,  p.  102).  The 
“land-pebble”  phosphate  deposits  make  up  large  part  of  11  one  Valley  gravel,  which 
rests  uncon.  on  Hawthorn  fm.  (from  which  it  is  in  part  derived)  and  is  uncon. 
overluin  by  Quut. 

Named  for  exposures  at  town  of  Bone  Valley,  W.  of  Bartow,  Polk  Co. 

Bonham  marl. 

Up|icr  Cretaceous  (Gulf  series)  : Northeastern  Texas  (Fannin,  Lamar,  and 
Red  River  Counties). 

L.  W.  Stephenson,  1927  (A.  A.  P.  G.  Bull.,  vol.  11,  p.  8).  Bonham  clay. — A partly 
calc,  and  partly  non-calc.  clay,  which  toward  W.  in  Fannin  Co.  merges  into  Austin 
chalk  and  toward  E.  extends  through  Fannin,  I^niar,  and  Ited  River  Counties. 
In  Fannin  Co.  it  conformably  underlies  Brownstown  marl  and  conformably  over- 
lies  Ector  tongue  of  Austin  chalk.  In  I^ainnr  and  Red  River  Counties  the  upper 
part  of  Bonham  clay  Is  replaced  by  Blossom  sand,  which  is  conformably  under- 
lain by  the  lithologically  persistent  lower  part  of  Bonham  clay,  which  there 
rests  uncon.  on  Eagle  Ford  clay.  In  previous  repts  has  l»eeii  confused  with  Eagle 
Ford.  Named  for  exposures  a short  distance  N.  of  town  of  Bonham,  Fannin  Co., 
and  for  fact  that  the  town,  especially  the  part  N.  of  the  railroad,  Is  located  on 
the  clay. 

Name  changed  (at  request  of  L.  W.  Stephenson)  to  Bonham  marl  April  7, 
103(3. 

Bonilla  formation. 

Miocene : Costa  Rica. 

A.  II.  Redflcld,  1923  (Eeou.  Geol.,  vol.  IS,  p.  365). 

Bonita  sandstone.  (In  Franciscan  group.) 

Jurassic  (?):  Western  California  (San  Francisco  region). 

R.  Arnold,  March  1902  (Scl.,  n.  s..  vol.  15.  table  on  p.  416).  Bonita  nit.,  1.40O  ft. 
thick,  top  fm.  of  Franciscan.  | Shown  in  table  as  overlying  San  Miguel  cherts 
and  uncon.  underlying  Knoxville.  | 

A.  C.  Lawson.  February  1903  (Geol.  Soc.  Am.  Bull.,  vol.  13,  table  on  pp.  544-545). 
[Same  us  above.] 
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A.  C.  Lawson,  1914  (U.  S.  O.  S.  San  Francisco  folio.  No.  193).  Bonita  as. — Massive, 
obscurely  bedded  ss.  of  dark  greenish  gTav  color  and  medium  texture,  with  sub- 
ordinate amounts  of  sh.  and  cgl.  Thickness  about  1,-400  ft.  Top  fm.  of  Fran- 
ciscan group.  Conformably  overlies  Ingleside  chert. 

Named  for  exposures  at  Point  Bonita,  on  N.  shore  of  Golden  Gate. 
Bonnellian  series. 

Name  projwsed  by  C.  [R.]  Keyes  (Pan-Am.  Geol.,  vol.  04,  No.  2,  1935,  pp. 
13H--139),  to  include  Pawpaw  sss..  Main  Street  marls,  Grayson  shales, 
and  Buda  Is.  of  central  Tex.  “These  are  usually  placed  in  Washita  div., 
by  Tex.  geologists,  but  they  are,  more  properly,  seemingly,  to  Ik*  grouped 
by  themselves.”  Named  for  Mount  Bonnell,  near  Austin,  Tex. 

Bonner  Springs  shale. 

Pennsylvanian:  Eastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore,  1931  (Kans.  Geol.  Soc.  .r»tb  Ann.  Field  Conf.  Guidebook,  correlation 
chart).  Bonner  Springs  ah.,  new  name;  underlies  PlattBburg  Is.  and  overlies 
Farley  la. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  Cth  Ann.  Field  Conf.  Guidebook,  pp.  85,  93,  97). 
Bonner  Springs  ah.  includes  the  strata  btw.  top  of  Wyandotte  1b.  and  base  of 
PlattBburg  Is.  (Derivation  of  name  not  stated.  On  p.  40  Btmncr  Springs  sh.  is 
described  as  consisting  of  20.2  ft.  of  gray  area.  sh.  with  plant  fossils.) 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21.  pp.  18,  65,  67-09).  The  term  Bontter 
Springs  is  here  applied  to  sh.  btw.  underlying  PlattBburg  Is.  and  overlying  Farley 
Is.,  and  generally  erroneously  referred  to  as  “upper  Lane  sh.“  It  is  much  younger 
than  true  Lane  sh.  Consists  of  sh.  (olive-green,  argill.,  maroon  layer  near  top) 
underlain  by  soft  greenish  buff  micaceous  ss.  or  aren.  sb.  In  places  Includes  at 
top  a 5-ft.  bed  of  Is.  and  shell  breccia,  as  % ml.  W.  of  Bonner  Springs.  One-half 
mi.  E.  of  De  Soto  the  breccia  bed  of  the  Bonner  Springs  lies  on  Farley  Is.,  through 
absence  of  the  sh.  of  the  Bonner.  Thickness  of  fm.  0 to  35 ± ft.  Named  for 
town  in  Wyandotte  Co.  Type  exposure  at  cement  plant  NE.  of  the  town. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Newell  is  author  of  this 
name. 

Ronneterre  dolomite. 

Upper  Cambrian : Southeastern  Missouri. 

F.  L.  Nason.  1901  (Am.  Jour.  Scl.,  4th,  vol.  12,  pp.  358-361).  Bonne  Terre  or  St. 
Joseph  Is. — Non-cherty  las.,  300  ft.  thick ; some  fosslliferous  strata ; contains 
upper  and  lower  lead  zones.  Overlies  La  Motte  ss.  and  uncon.  underlies  Potosi 
slates  and  cgl*..  the  basal  bed  of  which  consists  of  6^  ft.  of  cgl. 

E.  O.  Ulrich  and  H.  F.  Bain,  1905  (U.  S.  G.  S.  Bull.  267.  pp.  21-26).  Bonneterrc 
U>. — As  a rule  consists  of  more  or  less  heavily  bedded,  granular,  and  highly  mag. 
las.,  generally  compactly  crystalline  and  often  minutely  vesicular,  with  dol. 
crystals  lining  the  cavities ; a few  bids  ure  fine  grained  ; color  light  or  dark  gray ; 
usually  weathers  yellowish;  locally  contains  bods  of  a pink  or  more  decidedly 
red  color;  chert  and  drusy  quartz  seem  to  be  entirely  absent;  some  beds,  especi- 
ally In  lower  part,  contain  much  chlorite,  in  places  sufficient  to  give  them  a 
decidedly  green  color;  toward  base  much  silica  occurs  as  grains  of  sand  in  the  Is. 
Thickness  varies  from  200  to  250  ft.  in  vicinity  of  Mine  La  Motte  and  Fred- 
ericktown  to  nearly  500  ft.  in  St.  Francois  Go.,  to  N.  It  seems  to  wedge  out  on 

old  hillsides.  Appears  to  grade  Into  underlying  lai  Motte  ss.  Where  top  of 

Bonnet erre  has  suffer***!  least  from  widespread  erosion  that  took  place  prior  to 
deposition  of  Elvins  fm.,  it  grades  upward  from  the  massive  lss.  into  a thinly 

bedded  zone,  and  this  Anally  into  a bed  of  blue  sh. ; locally  the  thinly  bedded 

and  shaly  zones  appear  to  be  absent.  [See  also  under  Elfins  fm.) 

E.  R.  Buckley,  1909  (Mo.  Bur.  Geol.  and  Mines  voL  9,  pt.  1).  Bonneterrc  fm. — 
Consists  of  (descending):  (1)  Argill.  dol.;  (2)  250  to  300  ft.  of  dark  and  light- 
gray  dol.  with  thin  sh.  partings;  (3)  50  to  100  ft.  of  buff  or  gray  dol.,  aren. 
buff  or  yellowish  dol..  thin  green,  gray,  or  brownish  black  sh.  beds,  chloritic  dol. 
Grades  into  underlying  La  Motte  ss.  Is  overlain  by  Davis  fm.  (lower  part  of 
Elvins  fm.  of  Ulrich),  150  to  190  ft.  thick. 

S.  Weller  and  S.  St.  Clair,  1928  (Mo.  Bur.  Geol.  and  Mines  vol  22.  2d  s»*r.,  p.  39). 
Nason  placed  upper  limit  of  Bonueterre  at  edgewise  cgl.  horizon,  which  is  about 
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6 ft.  below  “Central”  marble  boulder  memb.  of  Davis  fm.  From  sections  given 
by  Ulrich  in  1905  It  would  appear  that  he  similarly  revised  the  Bonneterre,  as 
- - defined  by  Nason,  his  Elvins  fm.  being  above  the  cgl..  Just  below  the  “Central'* 
marble  boulder  memb.  of  Buckley's  Davis.  Therefore  Davis  fm.  as  recognized  In 
latest  repts  contains  probably  100  ft.  or  more  of  sh.  and  Bhaly  dol.  that  bad  been 
included  in  Bonneterre  in  earlier  repts. 

Named  for  exposures  at  Bonneterre,  St.  Francois  Co. 

fBonneville  beds. 

t Bonneville  group. 

See  Lake  Bonneville  bed 8. 

Bontour  Point. 

Oligocene:  Trinidad. 

C.  Schuchert,  1935  (Hist.  geol.  Antlllean-Carlbbean  region,  p.  701). 

Booch  sand. 

A subsurface  sand,  of  early  Penn.  (Cherokee)  age.  in  Okla.,  lying  lower 
than  Bartlesville  sand,  higher  than  Dutcher  sand,  and  correlated  with 
Tucker  and  Taneha  sands.  In  type  area  (Booch  field,  Muskogee  Co.)  it 
lies  at  1,075  ft.  depth. 

Boone  limestone  (Oklahoma  and  Missouri). 

Boone  formation  (Arkansas). 

Mississippian  (Warsaw  and  Osage)  : Northern  Arkansas,  eastern  Okla- 
homa, and  southwestern  Missouri. 

J.  C.  Branner  and  F.  W.  Simomls.  1891  (Ark.  Geol.  8urv.  Ann.  Ropt.  1888.  vol.  4. 
pp.  xiii,  27-37).  (According  to  p.  xiil  the  fm.  was  named  by  Branner;  the  descrip- 
tion is  by  Simonds.  | Boone  chert  and  chrrty  l s. — Characterized  by  layers  of  Is., 
usually  hurd.  compact,  and  gray,  interbedded  with  chert,  white  or  gray  on  freshly 
broken  surface  but  becoming  hrownish  on  exposure.  Thickness  150  to  200  ft.  in 
Washington  Co.,  Ark.  Underlies  Wyman  (Batesvillel  ss.  and  overlies  I>ev.(?) 
Eureka  sh.  [Chattanooga  sh. J. 

R.  A.  F.  Penrose.  .Tr.,  1891  (Ark.  Geol.  Surv.  Ann.  Rept.  for  1890.  vol.  1).  In  Bates- 
ville  region.  Ark.,  Boone  chert  underlies  Fayetteville  sh.  (Moorefleld  sh.l  and  over- 
lies  Sylamon*  ss. 

T.  C.  Hopkins.  1893  (Ark.  Geol.  Surv.  Ann.  Rept.  1890,  vol.  4).  Basal  memb.  of 
Boone  chert  Is  here  named  St.  Joe  Is. 

G.  I.  Adams  and  E.  O.  Ulrich,  1904  (U.  S.  G.  S.  P.  P.  24).  Correct  strat.  succession 
in  northern  Ark.  Is  (descending)  : (1)  Wedington  ss.(  = Batesville  ss.  of  Simonds); 
(2)  Fayetteville  fm. ; (3)  Batesville  ss.  (^  Wyman  ss.  of  Simonds);  (4)  Moore- 
fleld  sh.  ( = Fayetteville  sh.  In  part  of  Branner);  (5)  Spring  Creek  Is.  (local); 
(6)  Boone  In.,  Including  St.  Joe  Is.  memb.  at  base.  Wedington  ss.  may  belong  to 
Fayetteville  fm.  [The  Wedington  ss.  has  for  many  years  been  treated  as  a memb. 
of  Fayetteville  sh.] 

E.  T.  McKnight.  1935  (U.  S.  G.  S.  Bull.  853),  described  Boone  fm.  of  Yellville  quad.. 
Ark.,  where  St.  Joe  Is.  memb.  (20  to  45  ft.  thick)  lies  0 to  18  ft.  above  Its  base. 

A.  W.  Giles.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  40.  No.  12.  pp.  1815-1807),  made  a de- 
tailed study  of  the  chert  of  the  Boone  Is.,  and  divided  the  fm.  Into  the  following 
members  in  NE.  Okla.  and  N.  Ark.  (descending  order)  : Green  Is.  and  Short  Creek 
oolite  (both  of  Warsaw  age)  ; Keokuk  Is.  ; Burlington  Is. ; Fern  Glen  Is. ; and  St. 
Joe  Is.  (of  Fern  Glen  age). 

Named  for  extensive  development  in  Boone  Co.,  Ark. 

Boone  Creek  limestone  member  (of  Palo  Pinto  limestone). 

Pennsylvanian:  Central  northern  Texas  (Jack  and  Wise  Counties,  Brazos 
River  region). 

J.  M.  Armstrong.  1929  (Tex.  Bur.  Econ.  Geol..  geol.  map  of  Jack  Co.).  Boone 
('reck  Is.,  5±  ft.  thick.  Is  in  Palo  Pinto  fm.,  and  Willow  Point  Is.  Is  in  Graford  fm., 
40 ± ft.  above  Bridgeport  coni. 
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E.  H.  Sellards  (September  1931,  News  Letter  from  Bur.  Boon.  Geol.  Uulv.  Tex.). 
Id  Wise  Co.  the  Palo  Pinto  Is.  has  been  found  to  be  divided  into  2 thin  Iks. 
separated  by  sh.  The  lug.  are  named  Boone  Creek  and  Willow  Point. 

G.  Scott  and  J.  M.  Armstrong.  1032  (Univ.  Tex.  Bull.  3224,  p.  23).  Boone  Creek  l s. 
included  in  Palo  Pinto  fm. 

E.  H.  Sella rda,  1933  (Univ.  Tex.  Bull.  3232,  p.  105).  Boone  Creek  Is.  in  Palo 
Pinto  fm.,  Is  named  for  Boone  Creek,  Jack  Co. 

Booneville  stage. 

Pennsylvanian : Western  Arkansas  coal  field  and  central  eastern  Oklahoma. 

A.  Wlnalow  and  H.  M.  Chance,  1896  (N.  Y.  Acad.  Sd.  Trans.,  vol.  15.  pp.  51-52). 
Booneville  stage. — Intertvdded  shales  and  bmi.,  with  coal  beds,  400  to  2,500  ft. 
thick,  underlying  Norristown  stage  [Hartshorne  ss.  J and  overlying  Appleton  stage. 
Includes  Grady  coal  at  base.  [Not  Grady  (Hartshorne)  coal  but  a lower  coal.] 

Represents  upper  part  of  Atoka  fm. 

Probably  named  for  Booneville,  Logan  Co.,  Ark. 

Booth  zone. 

A petroliferous  zone,  about  270  ft.  thick,  included  in  Alaraitos  zone  of 
Fernando  group.  Named  for  San  Martinez  Booth  No.  1 well,  in  Long 
Beach  field,  Los  Angeles  Basin,  Calif. 

Bopesta  formation. 

Miocene  (upper)  : Southern  California  (northeastern  part  of  Kern  County). 

A P.  Buwalda,  1934  (Pan-Am.  Geol.,  vol.  01,  No.  4,  p.  310).  Bopesta  fm. — Wholly 
different  from  underlying  Kinnick  and  Wltnet  fms.,  being  continental  in  origin. 
Many  hundred  ft.  thick  in  type  section  along  Cache  Creek,  NE.  of  Monolith  [NE. 
part  of  Kern  Co.].  Contains  the  upper  Mlo.  Cache  Peak  fauna.  Moderately  folded. 
Rests  (probably  uncon. ) on  Kinnick  fm.  (Derivation  of  name  not  stated.] 

Boquilla  slate. 

Pre-Cretaceous : Mexico. 

R.  H.  Burrows.  1909  (Min.  and  Sci.  Press,  vol.  99.  p.  292)  and  1910  (Soc.  geol. 
inexicana,  Bol.,  t.  7,  p.  89). 

Boquillas  flags. 

Upper  Cretaceous  (Gulf  series)  : Western  Texas. 

J.  A.  Udden,  1907  (Univ.  Tex.  Bull.  93,  pp.  17,  29-33).  Boquillas  flags. — Thin- 
bedded,  closely  jointed,  fossiliferous  flaggy  strata,  separated  by  delicate  seams  which 
may  not  appear  on  freshly  exposed  surfaces.  Upper  100  ft.  of  cbalky  texture. 
Color  variable  but  characteristically  cream  graylsb  white;  in  Boquillas  region 
faint  ferruginous  red  stain  ; in  other  areas  some  ledges  are  dark  and  almost  black 
on  fresh  fractures.  Thickness  585  ft.  Basal  fm.  of  Upper  Cret.  Western  equiv. 
of  Eagle  Ford  shales.  Grades  into  overlying  Terlingua  beds  and  overlies  Buda  Is. 

Named  for  Boquillas,  Brewster  Co.,  on  Tornillo  Creek,  Chisos  Mtns  quad. 

Borden  sandstone.  (In  Monongahela  formation.) 

Pennsylvanian:  Western  Maryland  (Georges  Creek  Basin). 

0.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11.  p!.  7).  Upper  Bricicklry  ss.  ( Borden 
ss.). — Lies  a short  distance  above  Borden  coal.  I In  text  this  as.  Is  called  Upper 
tietcickley  ss.,  which  is  said  to  be  6 ft.  thick  in  Borden  shaft.] 

Borden  group. 

Mississippian : Indiana. 

E.  R.  Cumings.  1922  (Hdb.  Ind.  Geol.,  pt.  4,  Sep.  Pub.  21,  pp.  408,  470  (footnote), 
487-490.  492,  531,  and  chart).  Borden  group  (also  series). — Great  group  of 
shales  and  sss.  of  Burlington  and  Keokuk  age  well  exposed  about  village  of  Borden 
(formerly  called  New  Providence).  Overlain  by  Ilarrodshurg  (Warsaw)  Is.  and 
underlain  by  Rockford  Is.,  or,  where  that  is  absent.  New  Albany  sh.  Includes 
Riverside  ss.,  Rosewood  sh.,  Kenwood  ss.,  and  New  Providence  sh.  Replaces 
obsolete  name  ‘•Knobstone.” 
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p.  B.  8tockdale,  1929  (Ohio  Jour.  Sci.,  vol.  29,  No.  4,  p.  170).  Borden  (Knob- 
stone)  group , 500  ft.  thick  in  Ohio  River  localities;  750  or  more  ft.  in  central 
Brown  Co.  A sharply  delimited  strat.  unit  of  predominately  clastic  material. 
Underlies  Ilnrrodsburg  (Warsaw)  Is.  and  overlies  Rockford  (Kinderhook)  la. 
Work  of  previous  investigators  has  been  Incomplete  and  disconnected,  and  at- 
tempts to  subdivide  the  group  into  strat.  units  have  been  made  only  locally.  The 
results  are,  therefore,  not  applicable  thruout  entire  outcrop  area.  Writer’s 
studies  reveal  that  Borden  group  consists  of  five  geol.  fms.,  each  recognizable 
thruout  entire  area.  The  fms.  carry  sharply  defined  members  which  are  locally 
traceable.  In  order  of  superposition  the  names  of  the  fms.,  all  but  lowest  one  of 
which  are  suggested  by  the  writer,  are  as  follows,  EdwordsviUe,  Floyds  Knob.  Car - 
toood.  8t.  Jostph,  and  Xew  Providence.  The  chief  source  of  confusion  in  past  has 
been  failure  to  fully  realize  that  each  fin.  displays  numerous  facies.  There  is 
much  lithologic  dissimilarity  in  a given  fm.  btw.  areas  not  widely  separated* 
Perhaps  outstanding  case  is  Oaneood  Jin.,  which  displays  7 distinct  facies  over 
the  125  mi.  outcrop  strip.  In  addition  to  lithologic  facies,  faunal  facies  add  diffi- 
culty to  recognition  of  the  different  fms.  The  various  facies  have  been  appro- 
priately named. 

P.  B.  Stockdale.  1931  (Ind.  Dept.  Cons.,  Div.  Geol.  Pub.  98,  pp.  85,  109,  120,  310, 
311,  etc.).  The  2 Borden  fms.  that  generally  display  greatest  lithologic  contrast 
with  the  rocks  which  dominate  Borden  group  are  New  Providence  fni.  and  Floyds 
Knob  Is.  The  group  is  here  divided  into  (descending)  Edwards vi lie  fm..  Floyds 

Knob  Is.,  Carwood  fm..  Locust  Point  fm.  (replaces  St.  Joseph,  preoccupied),  and 

New  Providence  fm.  (redefined  to  Include  Kenwood  ss.).  The  Edwardsville  and 
Floyds  Knob  replace  Warsaw  fm.  of  Butts.  The  Carwood  Includes  "Holtsclaw 
ss."  of  Butts  (which  is  abandoned)  and  upper  part  of  "Rosewood  sh."  of  Butts 

(also  abandoned).  The  Locust  Point  tin.  corresponds  to  lower  part  of  "Rosewood 

sh."  of  ButtB.  Borden  group  underlies  Harrodsburg  Is.  and  overlies  Rockford  1b. 
(where  present)  or  New  Albany  sh.  [See  further  under  the  several  fms.  On  pp. 
310-311  he  suggests  redefining  top  of  Bordeu  group,  as  explained  under  Harrods- 
burg 18.  ] 

tBorder  conglomerate.  (In  Newark  group.) 

Upper  Trlassic:  Eastern  Virginia. 

J.  K.  Roberts,  1923  (Pan-Am.  Geol.,  vol.  39,  pp.  186-200).  Border  cgls. — Cgls.  of 
same  age,  occurring  on  both  sides  of  Trlassic  basin  of  northern  Va.  Represent  old- 
est Trlassic  sediments  of  basin.  Are  older  than  Manassas  ss.  and  Bull  Run 
shales. 

J.  K.  Roberts,  1928  (Va.  Geol.  Surv.  Bull.  29,  pp.  24-25,  38—43).  The  [nougeo- 
graphic]  term  "Border”  for  the  cgls.  is  proposed  because  it  Is  about  the  only 
appropriate  term  which  could  be  applied.  It  is  particularly  applicable  because  the 
cgls.  lie  exposed  along  E.  and  W.  borders,  especially  along  the  latter.  The  Border 
cgl.  extends  in  a broken  manner  from  Potomac  River  at  Point  of  Rocks  to  Caro- 
lina line.  Manassas  ss.  is  for  most  part  Intercalated  with  Bull  Run  shales.  Where 
not  disturbed  by  faulting  and  not  covered  by  Recent  material  or  soil  the  Border 
cgls.  underlie  Manassas  ss. 

D.  B.  McLaughlin,  1932  (Mich.  Acad.  Sci.  Arts  and  Lett.,  vol.  16,  pp.  421—427). 
Writer  concludes  Border  cgl.  is  for  most  part  of  Brunswick  age,  und  is,  there- 
fore, among  the  youngest  of  the  Trlassic  fms.  On  other  hand  it  lies  directly 
on  pre-Trlasslc  in  places,  showing  that  Newark  series  has  overlapped  the  older 
rocks  from  SE.  to  NW.  The  same  general  conclusions  were  reached  hy  Wherry 
(Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  65.  p.  114.  1913)  ns  a result  of  studies  near 
Reading  and  elsewhere.  Stose  (U.  S.  G.  8.  folio  225,  1929)  finds  Border  cgl.  the 
youngest  Trlassic  fm.  in  Falrfleld-Gettysburg  area.  Kummel  (U.  8.  G.  S.  folio 
191,  1914)  finds  that  In  Raritan  area  not  only  the  Brunswick,  but  the  Stockton 
and  Lockatong  as  well,  pass  along  the  strike  into  Border  cgl.  Thus,  though 
the  cgl.  is  in  the  main  of  Brunswick  age,  local  bodies  of  It  may  be  of  any  age 
within  Newark  series. 

Boscabel  boulder  beds. 

Upper  Triassic:  Eastern  Virginia  (Richmond  Basin). 

N.  8.  Shaler  and  J.  B.  Woodworth.  1899  (U.  8.  G.  8.  19tli  Ann.  Rept.,  pt.  2,  pp. 
424-425).  Boscabel  boulder  beds.— Local  deposits,  boulders  of  gneiss  and  granlre. 
Thickness  0-50 ± ft.  Believed  to  be  associated  with  Newark  rocks  and  included 
in  Tuckahoe  group,  basal  div.  of  the  Newark.  Best  exposed  ut  Boscabel  Ferry. 
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Bosche  formation. 

Cambrian:  Alberta  (Jasper  Park). 

P.  E.  Raymond.  1930  (Am.  Jour.  Sel.,  5tli,  vol.  20.  pp.  290.  300).  Bosche  fm. — 
At  Roche  Miette  consists  of  (ascending)  : (1)  Green  sh.,  poorly  exposed,  no  fossil*,  ; 
(2)  impure  nodular  gray  is.  with  fragments  of  trllobitea  suggesting  Middle  Camb., 
300  ft. ; (3)  massive,  dark-gray,  unfosalllferous,  mag.  Is.,  forming  cliff  widen 
(dopes  off  northwestward  toward  the  road,  200  ft.,  which  lithologically  and  for 
purposes  of  mupping  should  be  united  w'ith  Nos.  1 and  2.  Name  taken  “from 
across  the  Athubaska.  for  lack  of  a more  local  designation.”  Overlain  by  150  ft. 
of  sbaly  blue  and  gray  Is.  containing  Upper  Camb.  trilobites. 

t Bosque  division. 

Lower  Cretaceous  (Comanche  series)  : Texas  and  Oklahoma. 

J.  A.  Taff.  1892  (Tex.  Geol.  Surv.  3d  Ann.  Rept.,  pp.  272-273,  281-325).  The 
Bosque,  or  lowest  div.  of  Lower  Cret.  of  Tex.,  has  been  formed  to  bring  together 
three  beds  which  have  hitherto  been  placed  in  separate  divisions,  but  which,  for 
reasons  that  will  appear  as  details  are  brought  out,  must  be  considered  and 
treated  as  a Continuous  series  of  deposits  from  the  Paleozoic  upward  to  the  Fred- 
ericksburg. These  three  beds  are  (descending)  Paluxy  sand.  Glen  Rose  (Alternat- 
ing) beds,  and  Trinity  sands.  Is  succeeded  by  rocks  more  homogeneous  in  nature, 
namely  the  Texana  bed  l Walnut  clay]  of  Fredericksburg  dlv. 

Same  as  Trinity  group,  older  name. 

Named  for  Bosque  River. 

Bossardville  limestone.  (In  Cayuga  group.) 

Silurian:  Northeastern  Pennsylvania  (Monroe,  Carbon,  and  Schuylkill 
Counties)  and  northern  New  Jersey. 

I.  C.  White,  1882  (2d  Pa.  Geol.  Surv.  Rept.  G„.  pp.  77,  141-145).  BosmrdviUe 
Is. — The  main  quarry  lime  through  Monroe  Co.,  Pa.  Almost  nonfosslliferoua. 
Upper  65 ;t  ft.  mostly  bluish  black  layers  with  thin  veins  of  calcite  intersecting 
la  all  directions.  Basal  25  ± ft.  is  dark  grayish  slaty  is.,  finely  laminated  with 
gray,  whitish,  blue,  etc.,  and  often  exhibiting  columnar  structure.  Total  thick- 
ness 75  to  100  ft.  Underlies  Decker’s  Ferry  shales  and  overlies  Poxono  Island 
sh. 

I.  C.  White,  1883  (2d  Pa.  Geol.  Surv.  Rept.  GT),  extended  this  name  to  counties  NW. 
of  Pike  and  Monroe  Counties  and  gave  thickness  of  50  to  120  ft. 

Top  fm.  of  Cayuga  group  in  Monroe,  Carbon,  and  Schuylkill  Counties. 

Named  for  Bossardville,  Monroe  Co.,  Pa.,  where  It  has  been  quarried. 

Bosh  Point  formation. 

Pennsylvanian  : Nova  Scotia. 

W.  A.  Bell,  1913  (12th  Int.  Geol.  Cong.  Guidebook  1,  p.  333)  and  1914  (Canuda  Geol. 
8urv.  Sumni.  Rept.  1912,  p.  306). 

t Boston  group. 

Pennsylvanian  and  Mississippinn  : Northwestern  Arkansas  and  northeast- 
ern Oklahoma. 

J.  C.  Rrnnner.  1891  (Ark.  Geol.  Surv.  Ann.  Rept.  1888,  vol.  4,  p.  xlii).  Boston 
group.— [ Name  proposed,  in  table  only,  for  equiv.  of  Genevieve  group  of  II.  8. 
Williams.)  Approx,  equiv.  of  II.  S.  Williams'  “Chester.”  “St.  Louis,"  and  “War- 
saw.” Includes  (descending)  Kessler  Is..  Coal-hen  ring  sh..  Fentremltal  Is.,  Wash- 
ington sh.  and  s a.,  Archimedes  Is.,  and  Marshal]  [Fayetteville]  sh. 

Named  for  Boston  Mtns,  Washington  Co..  Ark. 

t Boston  conglomerate. 

Pre-Cambrian  (Keweenawan ) : Northern  Michigan. 

S€>e  * Alban  i/  and  Boston  cgl.  and  Allouez  cgl. 

Boston  Bar  group. 

Carboniferous  or  Triassic:  British  Columbia. 

J.  W.  Dawson,  1872  (Canada  Geol.  Surv.  Rept.  1871-72,  pp.  62-63). 

151827" — 38 16 
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Boston  Basin  series. 

See  Boston  Bay  group. 

Boston  Bay  group. 

Carboniferous  or  Devonian:  Eastern  Massachusetts  (Boston  Basin). 

W.  K.  Hobbs,  1899  (Am.  Geo].,  vol.  23.  pp.  109-113).  To  E.  [of  W.  rim  of  Boston 
Basin]  we  have  the  well  known  Boston  Basin  series,  consisting  of  Roxbury  cgl. 
and  Cambridge  si.,  with  various  intrusives.  It  rests  uncon.  on  Algonkian  meta- 
morphic  sedimentary  terra ne,  which  consists  (descending)  of  Lincoln  si.,  Kendall 
Green  si.,  and  Stonybrook  qtzite. 

L.  La  Forge,  1932  (U.  S.  G.  S.  Bull.  839).  Boston  Bay  group. — Comprises  the  late 
Paleozoic  stratified  rocks,  which,  with  the  interbedded  Brighton  melaphyr,  occupy 
Boston  Basin,  Including  most  of  Boston  Lowland,  a part  of  Southwestern  Upland, 
and  a strip  along  the  South  Shore.  These  rocks  are  not  found  except  in  Boston 
Basin.  Includes  Roxbury  cgl.  below,  Cambridge  si.  above,  and  Brighton  melaphyr, 
which  is  intruded  Into  and  Interbedded  with  lower  part  of  Roxbury  cgl.  Is  not 
older  than  Dev.  and  not  younger  than  Carbf.,  with  a slight  balance  of  probability 
in  favor  of  Carbf.  Is  overlain  by  Quat.  The  sed.  rocks  seem  to  be  wholly 
nonmarine  and  largely  terrestrial. 

According  to  B.  K.  Emerson  (U.  S.  G.  S.  Bull.  597,  p.  50,  1917)  “the 
Boston  Basin  is  a roughly  triangular  area  that  occupies  the  coast  of 
Boston  Bay  between  Revere  and  Hull  and  extends  westward  to  Sher- 
born.” 

Boston  Neck  granite. 

Late  Carboniferous  or  post -Carboniferous : Southern  Rhode  Island  (north 
of  Narragansett  Pier).  • 

F.  H.  Lahee,  1912  (Am.  Jour.  Scl..  4th.  vol.  33,  pp.  365,  449.  454-469).  Boston 
Neck  granite. — The  granitic  rocks  of  South  Kingstown,  which  are  especially 
prominent  on  Boston  Neck  and  are  probably  intrusive  into  the  Carbf.  sediments. 
Occurs  at  various  places  along  W.  coast  of  Narragansett  Bay  from  Watson’s  pier 
southward,  and  inland  on  Little  Neck.  Boston  Neck,  and  Tower  HilL  Is  typically 
medium  grained,  white,  pinkish  or  cream  colored  ; predominantly  microcline,  with 
quartz,  micropegmatite,  microperthite,  a coarsely  twinned  plagioclase,  and  ortbo- 
clase.  Same  as  Sterling  granite  to  W. 

It.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597),  mapped  the  granite  of  Boston  Neck 
as  Sterling  granite  gneiss. 

Bostwick  member  (of  Dornlck  Hills  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson.  1928  (Okia.  Geol.  Surv.  Bull.  40Z,  p.  14).  The  most  resistant 
part  of  Dornick  Hills  fm.  is  a massive  Is.  cgl.  with  associated  Isa.  and  sss.  known 
as  Bosticick  memb.  It  disappears  northward  from  Ardmore.  Above  Bostwick 
momb.  occur  3 or  more  very  fossiliferous  lss.,  including  the  coarsely  crystalline 
and  oolitic  Lester  Is.  The  Bostwick  memb.  lies  higher  iu  fm.  than  Otterville  Is. 

C.  W.  Tomlinson.  1929  (Okla.  Geol.  Surv.  Bull.  46.  pp.  30-32).  Bostwick  memb. 
forms  Bostwick  Ridge.  Type  loc.  is  on  Bostwick  dairy  farm,  in  W^NEVi  sec.  11, 
T.  5 8.,  R.  1 E.,  whose  buildings  stand  upon  the  ridge.  It  lies  750  ft.  above 
Otterville  memb.  as  here  defined,  and  400  to  500  ft.  below  I<ester  is.  memb.  to  N. 
of  Ardmore,  and  800  to  1,000  ft.  below  to  8.  Included  in  this  interval  are  2 or  3 
other  highly  fossiliferous  lss.  from  a few  inches  to  2 ft.  thick.  Max.  thickness  of 
Bostwick  memb.  300  ft.  It  disappears  within  a mi.  along  the  strike  in  each 
direction  from  Dornlck  Hills  Country  Club,  due  either  to  strike  faulting  or  to 
uncon.  within  Dornlck  Hills  fm.  or  to  a combination  of  these  two  factors.  Has 
not  yet  been  identified  certainly  anywhere  N.  of  that  locality. 

C.  W.  Tomlinson,  1934.  (Sim?  1934  entry  under  Confederate  Is.  memb.) 

Bosworth  formation. 

Upper  Cambrian:  British  Columbia. 

C.  D.  Walcott,  1908  (Smithsonian  Misc.  Coll.,  vol.  53.  No.  1804,  pp.  2,  3).  Bosworth 
fm. — Aren,  dolomitic  lss.,  massive,  thin  bedded,  and  shaly.  with  bands  of  purple 
and  gray  siliceous  shales.  Thickness  at  Mount  Bosworth,  1,855  ft.  No  fossils 
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observed,  bat  referred  to  Upper  Camb.  Underlies  Upper  Camb.  Paget  fm.  and 
overlies  Middle  Camb.  Eldon  fm.  Type  loc.  ridge  extending  NW.  from  Mount 
Bosworth,  and  SE.  base  of  Paget  Peak  and  Mount  Daly. 

t Bosworth  sandstone  anti  shale. 

Devonian:  Mackenzie,  Canada. 

E.  M.  Kindle,  1921  (Canada  Geol.  Burr.  Summ.  Kept.  1920,  pt.  B.  p.  48).  Bosworth 
ss.  and  ah. 

G.  8.  Hume,  1923  (Canada  Geol.  Surv.  Summ.  Kept.  1922,  pt.  B,  p.  58). 

E.  M.  Kindle,  1936  (Sci.,  n.  s.,  vol.  83,  No.  2140,  pp.  14-15).  Bosworth  as.  and  sh. 
(preoccupied)  replaced  by  Carcajou  Mtn  beds. 

tBosworthian  series. 

C.  (R-l  Keyes,  1924  (Pan-Am.  Geol.,  vol.  42.  p.  288).  Shales,  1,200  ft  thick, 
underlying  Sullivanlan  series,  uncon.  overlying  Eldonlan  series,  and  composing 
basal  fm.  of  Late  Cambric  section  of  Alberta.  (Apparently  same  as  lower  part 
of  Bosworth  fm.,  the  upper  or  dolomitic  part  being  here  removed  and  christened 
Thompson  dolomites.] 

Boulder  drift. 

Boulder  clay. 

Descriptive  terms  that  have  been  applied  to  Pleist.  deposits  in  different 
parts  of  United  States  and  Canada. 

Boulder  sand. 

Drillers’  name  for  a sand  of  late  Upper  Dev.  or  early  Carbf.  age  in  western 
Pa.  Is  younger  than  Gordon  Stray  sand. 

Boulder  granite. 

Jurassic:  British  Columbia. 

C.  Camsell,  1910  (Canada  Geol.  Surv.  Summ.  ltcpt.  1909.  p.  108). 

Boulder  Creek  granite  gneiss. 

Pre-Cambrian:  Central  northern  Colorado  (Boulder  region). 

M.  F.  and  C.  M.  Boos,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45.  No.  2,  pp.  305-306). 
Oldest  observed  intrusive  pre-Camb.  rock  in  Front  Range  is  gray  granite  and 
gneissoid  granite  that  crops  out  widely  on  Boulder  Creek,  on  E.  flunk  of  Front 
Range,  W.  and  8W.  of  Boulder,  Colo.,  and  is  known  as  Boulder  Creek  granite 
gneiss.  It  intrudes  Coal  Creek  qtzite,  Ralston  fm.,  and  the  schist.  Is^Archean 
quartz  monzonite  of  Georgetown  region. 

Boulder  Pass  formation. 

Pre-Cambrian  (Belt  series)  : Northwestern  Montana  (Glacier  National 
Park)  and  southern  Alberta  (Waterton  Lakes  National  Park). 

C.  L.  and  M.  A.  Fenton,  1931  (Jour.  Geol.,  vol.  39,  No.  7,  pp.  670-679).  Boulder 
Pass  fm. — Section  made  up  from  near  Boulder  Pans,  8.  of  Ahern  I’hhs  (Glacier 
Nat.  Park),  and  in  Waterton  Lakes  Nat.  Park,  includes  (descending)  : Hint  la 
memb.,  890  ft. ; Sheppard  memb.,  520  to  650  ft. ; Purcell  lava,  100  to  200  ft. ; 
Hole-in-tbe-Wail  memb.,  391  to  441  ft.  Overlies  Siyeh  Is. 

Boule  limestone. 

Upper  Devonian:  Alberta  (Jasper  Park). 

P.  E.  Raymond,  1930  (Am.  Jour.  8ei.,  5th,  voL  20,  pp.  294-296,  300).  Boule 
dolomitic  Is.,  1,600  ft.  thick ; well  exposed  at  tunnel  at  SE.  end  of  Boule  Range, 
but  northern  end  of  Miette  Range  should  be  accepted  as  type  section.  Overlies 
Perdrlx  sh.  and  underlies  Coronach  sh.,  all  Upper  Dev. 

Bouleaux  formation.  (In  Chalour  series.) 

Silurian  (Niagaran)  : Quebec  (Gasp£  Peninsula). 

C.  Schuchert  and  J.  D.  Dart,  1926  (Canada  Geol.  Surv.  Bull.  44,  p.  49). 

S.  A.  Northrop,  1932  (Geol.  Soc.  Ain.  Bull.,  vol.  43,  No.  1,  p.  271).  Bouleaux, 
West  Point,  and  Indian  Point  fms.  of  middle  811.  Chaleur  series  contain  faunas 
of  Lockport  and  Guelph  age. 
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Boundary  argillites. 

Paleozoic  (?):  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1020  (Wash.  Geol.  Surv.  Bull.  20.  p.  SO,  map).  Boundary  argillite. — 
Chiefly  argillites,  with  Iss.  and  carbonaceous  argillites  Interbedded.  In  places 
black  carbonaceous  argillites  and  quartz  mica  schists  are  Interbedded  with  the 
true  argillites:  in  places  the  latter  become  calc.  In  vicinity  of  Int.  Bdy  the 
schists  and  argillites  are  intruded  by  a complex  of  dikes  so  numerous  that  nearly 
half  of  area  is  composed  of  this  igneous  complex.  Thickness  of  fra.  4.000 ± ft. 
Probably  in  part  at  leasts Misslou  argillites.  [Seeius  to  be  named  for  Int.  Bdy.] 

Boundary  granodiorite. 

Jurassic  or  Cretaceous:  Southeastern  Alaska  (Ilyder  district). 

A.  F.  Budding! on,  1020  (l\  S.  <».  S.  Bull.  807.  pp.  32-33,  55-59.  maps).  Bound -ry 
granodiorite . — Granodiorite  forming  upper  part  of  Coast  Range  intrusive*.  Named 
for  exposures  along  both  sides  and  at  bead  of  Boundary  Glacier  from  about  1 mi. 
above  its  foot. 

Boundary  Bay  formation. 

Tertiary : British  Columbia. 

W.  A.  Johnston,  1923  (Canada  Geol.  Surv.  Mem.  135,  p.  30 !. 

Boundary  Peak  granite. 

Age  (?):  Central  eastern  California  (Inyo  Range). 

See  under  PelUnier  granite. 

Bouquet  Canon  breccia. 

Probably  Miocene:  Southern  California  (.'50  miles  north  of  Los  Angeles). 

A.  0 Woodford,  1925  (Calif.  Univ.  Pub..  Dept  Geol.  Scl.  Bull.,  vol.  15,  No.  7.  p.  212). 
Bouquet  Canon  breccia. — These  may  well  be  correlatives  of  San  Onofre  (breccia 
facies  of  Temblor  fm.)  N.  of  San  Gabriel  Mtns.  A suggestion  of  this  is  given 
by  a specimen  of  flue  schist  breccia  furnished  by  Prof.  F.  P.  Vickery  and  Mr. 
S.  W.  Harris.  Tills  is  from  lower  Bouquet  Cation,  30  mi.  N.  of  Los  Angeles  and 
5 mi.  NE.  of  Saugus.  It  may  be  Mio.  The  rock  is  made  up  of  1-4  cm.  fragments 
of  white  quartz,  quartz-muscovite  schist,  bornbleude  cpldote  schist  (hornblende 
close  to  karlnthine),  etc.,  in  a carbonate  cement,,  almost  without  tine  clastic 
grains. 

Bourbon  scries. 

A term  proposed  by  C.  [ R.]  Keyes  (Pan-Ain.  Geol.,  vol.  r*5.  p.  231,  1931) 
to  replace  Lexington  Is.  of  Ky.,  because  of  prior  use  of  Lexington  for  a 
Carbf.  unit  in  Mo.  Named  for  Bourbon  Co.,  Ky. 

Bourbon  group. 

Bourlxm  formation. 

Pennsylvanian:  Eastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore.  1032  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook.  pp.  00,  07). 
Bourbon  group. — Consists  almost  wholly  of  sh.  and  ss.,  that  lie  beneath  Swop** 
fm.  and  above  the  pre-Missouri  uncon.  Thus  defined  the  group  has  thickness  of 
150 ± ft.  Considerable  field  study  is  needed  on  these  beds.  At  present  they  in- 
clude (deseendingi  Ladore  sh..  Vniontoim  !■*.,  and  unnamed  sh.  and  ss.  The 
I^adore  sh.  corresponds  to  that  at  Ladore  tyj»e  loc.  [ Derivation  of  names  not 
stated.) 

J.  M.  Jewett.  1032  (p.  99  of  book  cited  above).  Bourbon  group  contains  at  least 
one  very  persistent  fm. — “Uniontown  Is.."  which  is  generally  less  than  1 ft. 
thick,  of  dark,  earthy  Is.  bearing  bellerophontids  and  ammonites,  and  everywhere 
overlying  black  sh.  containing  phosphatic  concretions  and  ranging  up  to  seveinl 
ft.  in  thickness.  Has  been  traced  from  Linn  Co.,  Kans..  to  vicinity  of  Delawure, 
Nowata  Co.,  Okla.,  and  is  reported  to  be  widespread  in  NE.  Mo.  Named  for 
Bourbon  Co.,  Kans. 

R.  C.  Moore,  May  1,  1035  (Univ.  Kans.  Bull.  20.  table  opp.  p.  14).  Bourbon  group 
underlies  Hcrtha  Is.,  rests  uncon.  on  Lenapab  Is.,  and  Includes  ( descending ( : 
Undid,  sh.  and  is..  “Uniontown”  Is.,  unnamed  ?h.,  and  Warrensherg  channel 
ss.  [This  dc.lultlon  excludes  Ladore  and  underlying  Is.  of  1032  definition.] 
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N.  D.  Newell.  May  15,  1935  (Kans.  GeoL  Surv.  Ball.  21).  [Bourbon  fm.  shown 
as  basal  fm.  of  Bronson  group  on  p.  19 ; as  distinct  from  Bronson  group  on  p.  21 ; 
and  as  a group  on  p.  20.  The  Is.  separating  Bourbon  fm.  from  overlying  Ladore 
sh.  is  here  called  Sniabar  Is.  me  nib.  of  Uertha  /«.] 

B.  C.  Moore,  1930  (Kans.  GeoL  Surv.  Bull.  22,  p.  41).  Bourbon  fm.,  at  base  of 
Missouri  series,  includes  the  deposits,  chiefly  sh.  and  ss.,  btw.  post-Des  Moines 
uncoD.  below  and  base  of  iiertha  Is.  above.  Conformably  underlies  Bronson  group. 
IOn  pp.  73-75  are  following  statements:]  Most  of  Bourbon  fm.  consists  of 
bluish  gray  and  yellowish  brown  silty  to  sandy  sh. ; locally  at  base  there  is 
thick,  irregularly  bedded  or  massive  yellow-brown  ss.,  and  in  places  there  are  ex- 
tensive ms.  in  middle  and  upper  parts.  Prominent  channel  sss.  belong  to  Bourbon 
throughout  much  of  west  Mo.  The  Warrensburg  and  Moberly  sss.  in  central  Mo. 
and  several  other  channel  sss.  In  that  State  are  in  part  certainly  and  in  part 
questionably  classed  as  belonging  to  Bourbon  fm.  Local  deposits  of  cgl.  also 
belong  to  the  Bourbon.  The  Critter  Is.  occurs  near  top  of  fm.,  but  for  present 
recognition  of  the  “Critter”  as  a named  merab.  of  the  Bourbon  is  withheld ; much 
additional  study  is  needed.  Thickness  of  fm.  probably  100-f  in  most  places;  iii 
Kansas  City  region  appears  to  be  150+  ft.  Because  lower  bdy  of  fm.  is  difficult 
to  trace,  except  w’here  fairly  prominent  ss.  occurs  at  base,  it  may  be  necessary 
in  geol.  mapping  to  combine  the  Bourbon  with  the  discon,  underlying  upper  I*es 
Moines  sh.,  but  this  does  not  invalidate  strut,  definition  of  Bourbon  fm.  Much 
detailed  work  remains  to  be  done  on  this  part  of  section. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilinarth,  1930. 

Bow  formation  or  group. 

Name  suggested  by  A.  C.  Veatch  (Jour.  Geol.,  vol.  15,  p.  548,  1907,  and 
Am.  Jour.  Sc!.,  4th,  vol.  24,  pp.  18-22,  1907)  as  appropriate  substitute 
for  “Lower  Laramie.”  From  Medicine  Bow  River,  Wyo.  Iu  1918  (U.  S. 
G.  S.  P.  P.  108,  p.  229)  C.  F.  Bowen  introduced  Medicine  Bow  fm.  to 
replace  “Lower  Laramie”  of  Hanna  Basin. 

Bowden  formation. 

Miocene:  Jamaica. 

W.  H.  Dali,  1898  (C.  S.  G.  8.  18th  Ann.  Kept.,  pt.  2,  p.  340). 

Bowdoin  sand. 

A productive  subsurface  sand  lying  445±  ft.  below  top  of  Colorado  sh.  in 
Bowdoin  dome,  NE.  Mont,  and  lower  than  Martin  sandy  zone. 

Bowers  sand. 

A subsurface  Perm,  oil  and  gas  sand  in  Hobbs  field,  Lea  Co.,  N.  Mex. 
Named  for  discovery  in  Humble’s  Bowers  No.  1 well. 

Bowhan  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

M.  I.  Goldman  and  H.  M.  Robinson.  1920  (U.  8.  G.  8.  Bull.  086Y.  pp.  361-302,  pi.  51). 
Boirhan  as. — Thin  slabby  Is.,  Which  caps  Bowlmn  Point,  in  sec.  16,  T.  28  N.,  R.  11  E., 
and  forms  top  of  many  ridges  In  SW.  part  of  the  area  (T.  28  N.,  Rs.  11  and  12  E. ). 
Is  one  of  lower  sss.  in  Lawrence  sh.  of  Kans.,  and  may  be  = Joncsburg  ss.  of  T.  29 
N..  R.  11E.  Lies  95  ± ft.  above  Iatan  is.  and  Cheshewalla  ss.  and  40  ± ft.  above 
Labadie  Is. 

N.  W.  Bass  and  L E.  Kennedy,  1935  (Subsurface  geol.  of  Osage  Co.,  Okla.),  show  this 
ss.  lies  20  ± ft.  below'  Cochahec  ss. 

Bowie  shale  member  (of  Mesa verde  formation). 

Upper  Cretaceous:  Central  western  Colorado  (Delta  County  region). 

W.  T.  Lee,  1909  (U.  8.  G.  S.  Bull.  341,  pp.  20,  23).  Bowie  sh.  memb.  of  Mesavcrde 
fm. — Dark-colored  sh.  and  gray  sh.  containing  marine  and  brackish  water  Inverte- 
brates ; coal-benring.  Thickness  0 to  425  ± ft.  (absent  in  central  part  of  Grand 
Mesa  coal  field).  Conformably  overlain  by  Paouia  sh.  monib.  of  Mesa  verde  fin.  at 
E.  end  of  field ; absent  in  central  part  of  field  ; uncon.  below  Paonla  at  W.  end  of 
field.  Rests  on  Rollins  ss.  memb.  of  Mesuverdc.  Typically  exposed  at  Bowie, 
Delta  Co. 
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Bowler  formation. 

Triassic  and  Permian:  Central  southern  Montana  (Carbon  County). 

J.  P.  Rowe,  1908  (Cnlv.  Mont.  Bull.  37,  (tool.  ser.  No.  2.  p.  81).  Baxcler  fm. — Bed 
shales  and  sss..  thick  gyp.  beds.  Thickness  400  to  500  ft.  Triassic  ( ?)  and  Perm. 
“Red  Beds."  Underlies  Ellis  fm.  and  overlies  Quadrant  fm.  (Type  loc.  not  stated, 
but  judging  from  list  of  occurrences  on  p.  16  It  is  town  of  Bowler,  Carbon  Co.) 

Bowling  Green  limestone  member  (of  Edgewood  limestone). 

Silurian  (early) : Northeastern  Missouri  and  southwestern  Illinois. 

C.  R.  Keyes.  1898  (Iowa  Acad.  Scl.  Proc.,  vol.  5.  pp.  59,  62).  Bottling  Green  Is. — 
Fossillferoua  bug  mag.  Is.,  4 to  30  ft.  thick,  forming  topmost  fm.  of  Sll.  In  Pike 
Co.,  Mo.,  and  Calhoun  Co.,  111.  Regarded  as  — part  of  so-called  Niagara  of  upper 
Miss.  Basin. 

Later  repts  by  T.  E.  Savage  and  other  geologists  classify  this  Is.  as  top 
memb.  of  Edgewood  Is.,  of  pre-Niagara  Sil.  age,  and  state  that  it  is  uncon. 
on  Noix  oolite  and  uncon.  below  Sexton  Creek  Is. 

Named  for  exposures  near  Bowling  Green,  Pike  Co.,  Mo. 

Bowling  Green  stone. 

Trade  term  for  a building  stone  (white  Is.)  quarried  from  Gasper  oolite  (of 
Chester  group)  near  Bowling  Green.  Warren  Co.,  Ky. 

Bowman  limestone. 

Middle  Cumbrian:  Central  northern  Utah  (Oqulrrh  Mountains  region). 

J.  Gilluly,  1932  (U.  S.  G.  S,  P P.  173).  Botrman  Is. — Mettled  shaly  Iss.,  lutraforma- 
tional  cgl.,  and  oolitic  Is.,  with  shaly  memb.,  about  35  ft.  thick,  at  base.  Thick- 
ness 280  ft.  Grades  into  overlying  Lynch  del.,  the  bdy  being  arbitrarily  drawn  at 
base  of  lowest  dol.  bed.  Conformably  overlies  Hartmann  is.  Named  for  exposures 
in  Bowman  Gulch.  NW.  of  Ophir. 

Bow  River  group. 

Lower  Cambrian  and  pre-Cambrian : Alberta  and  British  Columbia. 

R.  G.  McConnell,  1887  (Canada  Geol.  8urv..  n.  s.,  vol.  2,  pp.  13D,  29EV-30D). 

According  to  C.  D.  Walcott  this  term  covers  St.  Piran,  Lake  Louise,  and  Fort 
Mtn  fms.  (all  Lower  Camb. ),  but  consists  chiefly  of  pre-Camb.  rocks.  It 
underlies  Castle  Mtn  group.  (See  Smithsonian  MLsc.  Coll.,  vol.  53,  No. 
1804,  p.  4,  1908.) 

Box  Elder  limestone. 

Ordovician  (Lower)  : Northeastern  Utah  (northern  Wasatch  Mountains). 

E.  Blackwolder,  1910  (Geol.  Hoc.  Am.  Bull.,  vnl.  21,  p.  519).  In  strat.  tabic  in  a paper 
on  geol.  of  Wasatch  Mtns,  applied  Box  Elder  Is.  to  Is.  of  Ord.  age,  but  did  not 
describe  it.  nor  give  its  thickness  or  type  loc.,  and  no  geographic  feature  bearing  that 
name  is  shown  on  his  maps  or  mentioned  In  his  paper.  In  1913  G.  B.  Richardson 
applied  Garden  City  It.  to  the  is.  of  Lower  Ord.  (Beekmautown i age  in  NE.  Utah, 
and  fully  defined  the  fm.  This  Is  presumably  the  same  fm.  that  Blackweldcr 
intended  to  name  Box  Elder. 

Boyd  series. 

Carboniferous : New  Brunswick. 

W.  J.  Wright,  1922  (Canada  Geol.  Surv.  Mem.  129.  pp.  7.  13 1 . [Assigned  to  Carbf.I 

G.  W.  II.  Norman,  1932  (Canada  Geol.  Surv.,  Eeon.  GeoL  ser.,  No.  9,  p.  170), 
assigned  Boyd  fm.  of  N.  B.  to  Miss. 

Boyd's  Creek  sand. 

A subsurface  sand  of  Niagnrau  age  in  Barren  Co.,  Ky. 

Boyer  “sand." 

Drillers’  name  for  a Is.  in  Weston  sh.  (Penn.)  of  Butler  Co.,  Kans. 
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Buyer  till. 

Term  introduced  by  C.  fR.l  Keyes  (Pan- Am.  Geol.,  vol.  55,  p.  284,  11131)  to 
replace  lotcan.  Named  for  river  “in  headwaters  basin  of  which  the  till 
reaches  in  Sac  Co.,”  Iowa. 

Boyle  limestone. 

Middle  Devonian:  Central  Kentucky. 

A.  F.  Foerste,  1906  (Ky.  Geol.  Surv.  Bull.  7,  pp.  10,  92),  Boyle  l**. — Dev.  18s.,  0 to 
47  ft.  thick,  underlying  Ohio  sh.  and  overlying  Crab  Orchard  I'm.  (811.).  Includes 
Duffln  layer  at  top  aud  Klddville  layer  at  base,  separated  by  thick  series  of  lss.,  in 
places  richly  foKslliferou*  and  cherty.  Equiv.  of  Bellcrsburg,  Jeffersonville,  and 
Geneva  Isa.  of  weHt-central  Ky.  and  southern  Ind. 

T.  E.  Savage.  1930  (Ky.  Geol.  Surv.,  ser.  G,  vol.  33,  pp.  1-21),  redefined  Boyle  Is.  by 
excluding  Duffln  layer.  See  under  Duffln  layer,  1930  and  1931  entries. 

Named  for  Boyle  Co. 

Boyles  sandstone  member  (of  Pottsville  formation). 

Pennsylvanian : Northern  central  Alabama. 

C.  Butts,  1910  CD.  S.  G.  8.  Birmingham  folio.  No.  175,  p.  8).  Boyles  ss.  memb. — 
Course,  thick-bedded,  quartzose  ss.,  in  placet!  conglomeratic  at  base.  Forms  basal 
memb.  of  Pottsville  fm.  In  Warrior  coal  field.  Thickness  100  to  600  ft.  Prob- 
ably—Shades  and  Pine  ss.  members  of  Cahuba  coni  field,  or ~=  Pine  ss.  alone. 

C.  Butts,  1927  (U.  S.  G.  8.  Bessemer- Vundiver  folio,  No.  221),  correlated  Boyles  ss. 
with  Pine  sb.  only. 

Named  for  exposure  at  Boyles  Gap,  N.  of  Birmingham. 

Koylston  schist 

Carboniferous:  Massachusetts  (eastern  part  of  Worcester  County). 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597,  pp.  61,  67-68,  and  map).  Boylston 
schist. — In  Boylston  it  is  a ragged,  coarsely  micaceous  rock,  which  commonly  lacks 
fissillty  because  the  muscovite  scales  are  crushed  and  crumpled  together.  In  many 
places  It  is  crowded  full  of  square  prisms  of  andalusite,  about  an  inch  long, 
changing  to  serlcite.  and  imperf<*ct  garnets  changing  to  chlorite.  It  is  a coarse 
contact  “hornfels”.  Grades  into  Worcester  pbyllite  and  is  intermediate  btw.  the 
Worcester  and  the  Brlmfield  schist. 

Boyne  beds. 

Cretaceous : Manitoba. 

8.  R.  Kirk,  1930  (Canada  Geol.  Surv.  Summ.  Rept.  1929,  pt.  B,  p.  129). 

Boynton  sand. 

A subsurface  sand,  25±ft.  thick,  of  early  Penn.  (Cherokee)  age,  In  Mus- 
kogee Co.,  central  eastern  Okla.,  which  in  Boynton  pool  lies  at  depth 
of  1,500  ft.,  the  Leidecker  sand  at  1,400  ft.,  and  tMississippi  lime  at 
1,800  ft. 

Bozeman  “lake  beds.” 

Tertiary'  (late)  : Central  southern  Montana  (Three  Forks  quadrangle) 
and  southwestern  Montana. 

A C.  Peale,  1893  (U.  8.  G.  8.  Bull.  110,  pi.  1),  mapped,  but  did  not  describe, 
Bozeman  lake  beds  (Neocene),  over  a large  area  in  vicinity  of  Threeforks,  Mont. 

J.  P.  Iddings  and  W.  H.  Weed,  1894  (U.  8.  G.  S.  Livingston  folio,  No.  1).  Bozeman 
lake  beds. — The  cgls.,  sss.,  and  clays  deposited  in  waters  of  a lake  that  once 
occupied  Gallatin  Valley,  receive  their  name  from  town  of  Bozeman.  Loosely 
cemented.  Consist  of  variety  of  materials  from  adjacent  mtn  slopes,  with  marls 
and  layers  of  volcanic  dust.  Thickness  exposed  in  this  quad.  1,200  ± ft.,  but 
much  greater  in  other  parts  of  Gallatin  Valley.  Rest  uncon.  on  Arohean  schists 
and  all  sed.  strata  up  to  and  including  Livingston  fm.  (of  Cret.  and  Eocene  age.). 

A C.  Peale,  1896  (U.  8.  G.  8.  Three  Forks  folio.  No.  24).  Bozeman  lake  beds. — 
Sand,  cgl..  Is.,  clay,  and  volcanic  dust,  deposited  in  extinct  Gallatin  Lake.  Named 
for  good  exposures  in  vicinity  of  Bozeman.  Total  thickness  may  be  2,000  to 
2,500  ft 
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W.  P.  Haynes,  1916  (Jour.  Qeol.,  vol.  24,  pp.  270-290).  The  whole  series  of  Tert. 
valley  sediments  (in  region  about  Three  Forks]  has  been  grouped  under  head- 
ing Bozeman  fm.  for  convenience  In  mapping.  Dr.  Peale’s  name  “Bozeman  lake 
beds”  seems  no  longer  applicable,  since  they  have  been  shown  to  be  due  to  sub- 
aerial  and  fluviatile  deposition  rather  than  to  lakes.  Bozeman  fm.  here  is 
chiefly  Mlo.,  but  In  some  parts  of  region  strata  of  Olig.  (White  Uiver)  age  have 
been  identified. 

Brad  formation  (restricted).  (In  Canyon  group.) 

Pennsylvanian : Central  and  central  northern  Texas. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24-31,  35).  Brad 
fm.,  225  ft.  thick  to  N.,  about  200  ft.  thick  to  S.  Underlies  Hog  Creek  sh. 
memb.  of  Caddo  Creek  fm.  and  overlies  Adams  Branch  Is.  memb.  of  Graford 
fm.  In  Colorado  River  Valley  divided  into  (descending)  : Ranger  Is.  memb., 
10  to  50  ft. ; Placid  sh.,  30  to  50  ft. ; Clear  Creek  Is.  10  to  25  ft. ; and  Cedar- 
ton  sh.  and  ss.,  20  to  80  ft.  In  Brazos  River  Valley  divided  into  (descending) 
Ranger  Is.  memb.  and  Seaman  Ranch  sh.  memb.  Named  for  Brad,  Palo  Pinto 
Co.,  Brazos  River  region. 

E.  H.  Sella rd s,  1933  (Univ.  Tex.  Bull.  3232,  pp.  104,  112),  defined  Brad  fm.  of 
Colorado  Uiver  Valley  as  consisting  of  Ranger  la.  memb.  (above)  and  Placid  sh. 
memb.  (below),  and  transferred  to  underlying  Graford  fm.  the  Clear  Creek  Is. 
and  older  members  originally  included  in  Brad  fm.  He  stated  that  in  Wise 
Co.  the  Adams  Branch  Is.  is  absent  and  that  the  shales  and  sss.  from  Devils 
Den  Is.  up  to  Ranger  Is.  have  been  named  Ventioner  beds. 

F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501,  pp.  197+ ),  divided 
Brad  fm.  of  McCulloch  Co.,  Colorado  River  region,  into  the  following  members 
(descending),  Ranger  Is.,  Placid  sh..  Clear  Creek  Is.,  and  Cedarton  sh.,  and  stated 
(p.  205)  : Clear  Creek  Is.  is  also  known  as  Merriman  Is.  They  drew  base  of  Brad 
fm.  at  top  of  Adams  Branch  Is.  memb.  of  Graford  fm. 

F.  B.  Plummer  and  J.  Ilornberger,  Jr.,  1930  (Univ.  Tex.  Bull.  3534,  pp.  47-55). 
Brad  fm.  was  named  by  Plummer  and  Moore  and  made  to  include  the  strata 
from  top  of  Is.  capping  the  escarpment  W.  of  Graford  (here  called  Merriman  Is. 
memb.  of  Graford  fm.,  but  previously  misldentifled  as  the  older  Adams  Branch 
Is.)  up  to  top  of  Ranger  Is.  Type  loc.  is  the  outcrop  N.  of  Brad,  Palo  Pinto  Co. 
The  Brad  of  Palo  Pinto  Co.  is  divided  into  2 members,  Ranger  Is.  (46  ft.  thick) 
above  and  Seaman  Ranch  beds  (135  ft.  thick)  below. 

The  definition  of  Brad  fm.  that  has  recently  been  adopted  by  U.  S.  Geol. 
Survey  (based  upon  rept  of  Wallace  Lee  soon  to  be  published  by  Tex. 
Geol.  Surv.)  draws  line  btw.  Brad  fm.  and  underlying  Graford  fm.  in 
midst  of  Placid  sh.  memb.  of  Plummer  and  Moore,  the  upper  or  shaly 
part  of  their  Placid  sh.  being  included  in  Brad  fm.  and  the  lower  or  ls.- 
bearing  part  being  included  in  Graford  fm. 

tBraddyville  limestone.  (In  Shawnee  formation.) 

Pennsylvanian : Southwestern  Iowa  and  northwestern  Missouri. 

G.  L.  Smith,  1909  (Iowa  Geol.  Surv.  vol.  19,  pp.  017,  018,  023,  629,  032).  Braddy 
rille  Iss. — Las.  and  shales,  50  ft.  thick,  forming  basal  part  of  Atchison  shales. 
Underlies  City  Bluffs  (Scranton]  shales  and  overlies  Forbes  (Deer  Creek]  Is. 
Included  in  Missouri  stage. 

Includes  Topeka  Is.  and  Calhoun  sh.,  according  to  R.  C.  Moore,  1936  (Kans. 
Geol.  Surv.  Bull.  22,  pp.  191.  195). 

Named  for  exposures  at  Braddyville,  Page  Co.,  Iowa. 

fBradford  schist. 

Ordovician:  Northeastern  Vermont  (Orange  County). 

C.  H.  Richardson.  1898  (Am.  Ass.  Adv.  8ci.  Proc.,  vol.  47.  pp.  295-290).  Bradford 
schist. — The  noncalc.  memb.  of  C’alciferous  mica  schist.  Named  for  Bradford,  Vt. 
[Mount  Cube  quad.],  where  it  predominates.  The  calc.  memb.  is  here  named 
Washington  Is. 

C.  H.  Richardson.  1902  (3d  Rept.  Vt.  State  Geol.,  1901-02,  p.  81).  Bradford  schist. — 
Contains  lower  Trenton  fossils.  Was  originally  a ss.,  which  is  now  represented 
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by  terrenes  of  granular  and  micaceous  qtzite  and  a foliated  mica  schist.  Overlies 
black  si.  of  Ord.  age.  The  Washington  is.  is  intimately  interstratified  with 
Bradford  schist. 

C.  H.  Richardson,  1906  (5th  Kept.  Vt.  State  Geol.,  pp.  90,  115,  footnote).  Bradford 
schist  includes  all  of  the  non-calc,  members  of  old  “Calciferous  Mica  Schist.” 
It  therefore  embraces  the  qtzite,  staurolitlc,  actinolltlc,  amphibolitic,  ottrelitic, 
graphitic,  and  garnetiferous  phases  lying  btw.  2 large  narrow  belts  of  si.  and  ah., 
one  on  E.  near  Conn.  River,  the  other  on  W.  passing  through  Newport  and  Mont- 
pelier to  Barnard.  [U.  8.  Oeol.  Survey  has  adopted  Vennire  schist  as  substitute 
for  Bradford  schist  (preoccupied).  Washington  Is.  (preoccupied)  is  replaced  by 
Waits  Biver  Is.  ] 

C.  H.  Richardson,  1924  (14th  Rept.  Vt.  State  Geol.).  Bradford  schists,  in  Brudford 
Twp,  overlie  Waits  River  Is.  and  are  therefore  younger  than  the  pbyllites  here 
named  Randolph  phyllitc. 

See  also  Vcrshirc  schist. 

Bradford  oil  sand  group. 

Drillers*  term,  long  in  use,  for  a series  of  Upper  Dev.  sands,  of  probable 
Chemung  age,  in  NW.  Pa.  Lies  higher  than  Elk  sand.  The  principal 
sands  have  been  called  (descending)  Bradford  First  sand,  Bradford 
Second  sand,  and  Bradford  Third  sand.  Intervening  sands  are  Sugar 
Hun  sand,  Chipmunk  sand,  and  Harrisburg  Run  sand. 

Bradford  division. 

See  1912  entry  under  1 Bradfordian. 

Bradford  group. 

A term  applied  by  C.  Schuchert  and  C.  O.  Dunbar  (Textbook  Geol.,  pt.  2. 
pp.  199,  203,  204,  1933)  to  the  post-Chemung  Dev.  deposits  in  N.  Y., 
which  are  stated  to  Ik*  ‘‘much  like  the  Chemung,  being  separated  only 
by  certain  differences  in  its  faunas.”  The  term  is  used  by  them  as 
synonymous  with  Bradfordiant  the  name  used  on  p.  197. 

^Bradfordian. 

Devonian  or  Carboniferous : Southwestern  New  York  and  northwestern 
Pennsylvania. 

G.  H.  Girty,  1904  (Sci.,  n.  s.,  vol.  19,  p.  24).  Bradfordian. — The  series  of  rocks  and 
faunas  in  8W.  N.  Y.  which  overlie  true  Chemung,  inclusive  of  sub-Olcan  cgl., 
recently  assigned  by  Prof.  J.  M.  Clarke  to  Carbf.,  rcnlly  lie  below  Carbf.  system 
as  at  present  recognized  in  this  country.  Just  as  they  lie  above  the  Chemung  beds, 
the  recognized  top  oT  Dev.  This  series,  having  approx,  thickness  of  500  ft., 
represents  an  Interval  not  provided  for  in  geological  time  scale,  and  for  it  the 
term  Bradfordian  is  proposed.  This  term,  which  will  rank  with  Senecan, 
Chautauquan,  etc.,  Includes  Cattaraugus,  Oswayo,  and  Knapp  beds  of  N.  Y.  section, 
which  may  provisionally  be  accepted  as  its  subdivisions.  The  Bradfordian  faunas 
are  equally  distinct  from  those  of  Chemung  group  and  from  those  of  Waverly 
group.  Contain  to  some  extent  an  intermingling  of  Carbf.  and  Dev.  species,  and 
are  In  fact  transitional  btw.  those  of  the  two  eras.  Whether  Dev.  or  Carbf.  is 
question  reserved  for  further  study. 

In  1903  (N.  Y.  State  Mus.  Hdb.  19)  J.  M.  Clarke  assigned  Knapp,  Oswayo, 
and  Cattaraugus  fms.  to  Carbf.  The  same  year  L.  C.  Glenn  (N.  Y.  State 
Mus.  Bull.  69,  pp.  967-989)  assigned  Knapp  and  Oswayo  to  Carbf.  and 
assigned  Cattaraugus  to  Dev.  In  1910  C.  Butts  (U.  S.  G.  S.  Warren 
folio)  assigned  all  to  “Devono-Carboniferous.”  In  1911  E.  O.  Ulrich 
(Geol.  Soc.  Am.  Bull.,  vol.  22)  assigned  ‘‘Bradfordian,*’  Bedford,  Cleve- 
land, and  “late  Catskill’*  to  his  Waverlyan  system,  and  stated  that  “Brad- 
fordian” Is  of  Kiuderhook  age. 

G.  H.  Girty,  1912  (U.  8.  G.  S.  P.  P.  71,  p.  421).  In  NW.  Pa.  I have  discriminated 
a group  of  rocks  btw.  Berea  (“Corry")  ss.  and  top  of  typical  Chemung  under 
name  ** Bradfordian  ” In  Ohio  I nm  tentatively  assigning  to  this  group  Bedford 
sh.,  Cleveland  sh.,  and  Chagrin  (“Erie”)  ah.,  or  at  least  upper  portion  of  Chagrin 
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sh..  from  which  our  fossil  faunas  arc  obtained.  Because  “Bradfordian”  faunas 
were  very  different  from  Waverly  faunas  (inclusive  of  Berea  ss.  but  exclusive 
of  Bedford  sh.)  I originally  assigned  “Bradfordian”  without  hesitation  to  Dev. 
After  comparing  “Bradfordian”  faunas  with  typical  Chemung,  however,  I find 
there  exists  a difference,  almost  equally  marked,  and  feel  somewhat  doubtful 
whether  the  “Bradfordian”  would  not  better  be  placed  in  Carbf.  In  northern 
Ohio  the  most  convenient  horizon  at  which  to  draw  base  of  Carbf.  would  doubt- 
less be  Immediately  below  Berea  bb.  If  Bedford  sh.  is  included  in  Carbf.,  so  must 
also  be  the  Cleveland.  A more  or  less  conspicuous  change  of  fauna  occurs  in  pass- 
ing from  the  Chagrin  into  the  Bedford. 

G.  H.  Girty,  1912  (N.  Y.  Acad.  Sci.  Annals,  vol.  22,  pp.  295-319),  assigned  Bedford 
fauna  to  Dev. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  87  and  chart).  Bradford  div. 
assigned  to  Miss.  Includes  Knapp,  Oswayo,  and  Cattaraugus  fms, 

G.  H.  Girty,  1915  (Wash.  Acad.  Sci.  Proc.,  vol.  8,  p.  7).  Bradfordian  correlates  with 
Pocono  and  part  of  Catskill  and  in  western  Pa.  with  the  Riceville  and  considerable 
thickness  of  underlying  beds. 

W.  A.  VerWlebe,  1917  (Am.  Jour.  Sci.,  4th,  vol.  44,  pp.  35-47),  correlated  Knapp, 
Oswayo,  and  Cattaraugus  fms.  with  Bedford  sh.  and  assigned  all  to  Dev.  But 
G.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  69),  excluded  Cleveland 
and  Bedford  from  Bradfordian  and  assigned  them  to  overlying  “Wnverlyan,”  while 
he  assigned  Bradfordian  to  Upper  Dev. 

C.  Schuchert  (1924  Textbook  geol.)  assigned  Bradfordian  to  Dev.,  as  did  G.  H.  Chad- 
wick In  1924  (N.  Y.  State  Mus.  Bull.  251,  p.  157).  and  1925  (Geol.  Soc.  Am. 
Bull.,  vol.  36,  p.  463).  In  latter  publication  Chadwick  restricted  tBradfordlan  to 
beds  beneath  Olmsted  sh.  memb.  of  Cleveland  sh.  of  Ohio  and  base  of  his  Le  Boeuf 
8s.  of  Erie  Co.,  Pa.,  and  in  his  1923,  1924,  and  1925  repts  he  drew  its  base  at  base 
of  Venango  group  and  top  of  Chadukoln. 

W.  Goldring.  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  190).  Knapp,  Oswayo,  and  Cat- 
taraugus Included  in  Bradfordian  aerie*  and  all  assigned  to  Miss. 

K.  E.  Caster,  Feb.  28,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  pt.  1,  pp.  202-203).  Brad- 
fnrdinn  acrira  Is  divided  into  (descending)  Knapp  fm.  (revised  Cussewago  group), 
Riceville  fm.  restricted  (Oswayo  sh.  memb.),  and  Cattaraugus  fra.  Base  of  Miss, 
is  drawn  at  top  of  Oswayo  memb.  Thus  “Bradfordian  series”  is  misleading  term. 
Includes  both  Miss,  and  Dev. 

G.  H.  Chadwick,  Oct.  1933  (Pan-Am.  Geol.,  vol.  60,  p.  197).  Considering  Bradfordian 
as  presumably  a unit,  I assigned  it  all  to  Dev.,  with  prediction  of  an  uncon.  at 
top,  but  recently  K.  E.  Caster’s  careful  faunal  analyses  and  collecting  have  led 
him  to  divide  Riceville  sh.,  putting  Early  Carbf.  basal  uncon.  within  it  Thus,  by 
exclusion  of  Cussewago  (Knapp),  the  “Bradfordian”  becomes  invalidated,  a for- 
tunate circumstance  since  it  was  so  readily  confused  with  Bradford  oil  sands  of 
greater  age,  and  name  Coneteangan  epoch  now  naturally  replaces  It  for  closing 
division  of  Dev.  • 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  54,  etc.).  Bradfordian  aerie* 
must  go.  For  Dev.  portion  the  name  Conewango  aertca  is  appropriate.  The  original 
“Conewango  fm.”  of  Butts  precisely  covers  Dev.  part  of  former  Bradfordian  system, 
and  now,  on  demise  of  the  latter,  should  be  elevated  to  series  rank. 

G.  II.  Chadwick,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2,  p.  334).  Girty’s  Brad- 
fordian included  all  these  disputed  bedj  from  base  of  the  Conewango  to  top  of  the 
Knapp.  I On  p.  338  he  stated:]  Conewango  group,  which  with  probably  the  over- 
lying  Cussewago  (including  perhaps  also  the  false  “Berea”  of  Pa.),  constitutes 
closing  epoch  (Bradfordian)  of  Upper  Dev.  [On  p.  351  is  following:]  Standing 
out  with  marked  faunal  Individuality  are  3 Upper  Dev.  epochs : Senecan,  Chautau- 
quan,  and  Bradfordian.  I On  p.  352:1  The  Bradfordian  embraces  the  Conewango. 
with  its  various  component  members  awaiting  more  refined  field  tracing,  and 
probably  the  Cussewago  (Knapp  and  so  forth). 

This  term  was  never  adopted  by  U.  S.  Geol.  Survey.  The  age  of  the  fms. 
Included  under  it  is  still  unsettled.  They  are  all,  including  Bedford, 
Cleveland,  Conewango,  and  Knapp,  now  classified  by  U,  S.  G.  S.  as 
Devonian  or  Carboniferous. 

Bradley  sand. 

A subsurface  sand  in  Pennington  sh.  of  eastern  Ky.,  supposed  to  be  same  as 
Mnxton  sand. 
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Bradore  formation. 

Lower  Cambrian : Labrador  and  Newfoundland. 

C.  Schucliert  and  C.  O.  Dunbar,  1934  (Geol.  Soc.  Am.  Mem.  1,  pp.  18,  21). 

Bradshaw  granite. 

Pre-Cambrian : Centra)  Arizona  (Bradshaw  Mountains). 

T.  A.  .Taggnr.  Jr.,  and  C.  Palache,  1905  (U.  S.  G.  S.  Bradshaw  Mtns  folio.  No.  126). 
A coarse  pin  tonic  rock,  which  in  places  has  a gneUsir  struct  tire  and  in  places 
a coarse  granular  structure.  Frequently  shows  zones  where  the  rock  becomes 
highly  schistose  and  would  more  properly  be  called  a mica  gneiss.  Normal  type  Is 
coarse  biotlte  granite  with  rare  green  hornblende.  Intrudes  Yavapai  schist, 
Algonklan.  In  places  merges  into  Crooks  complex. 

Named  for  mtns  in  which  it  is  so  well  displayed. 

Bradshaw  limestone.  (In  Bluefleld  formation.) 

Mtssissippian : Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Ya.  Geol.  Surv.  Kept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  299,  397).  Bradshaw  Is. — Shaly,  siliceous,  calc,  bed,  0 to  3 ft.  thick.  Marine 
fossils.  Underlies  Bradshaw  ss.  and  overlies  Bradshaw  ah.,  all  menders  of  Blue- 
fleld group  | fm.  ].  Named  for  association  with  Bradshaw  ss.,  although  not  noted 
at  type  loc.  of  the  ss.  Is  well  exposed  in  Talcott  dlst.,  Summers  Co.,  in  bluff  S. 
of  Greenbrier  River,  Just  W.  of  Stouy  Creek  and  0.3  mi.  SW.  of  Bargers  Springs. 

Bradshaw  sandstone.  (In  Bluefleld  formation.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  299.  394).  Bradshaw  ss. — Greenish  gniy,  shaly  or  massive,  medium-grained, 
15  to  50  ft.  thick.  Underlies  Lower  Bertha  sh.  and  overlies  Bradshaw  Is.,  all 
members  of  Bluefleld  group  [fm.J.  Type  loc.  in  vicinity  of  Indian  Mills  and  along 
Bradshaw  Creek,  there  being  a cliff  on  the  road  which  ascends  the  mtn  Immediately 
N.  of  Indian  Mills  and  the  mouth  of  Bradshaw  Creek,  Summers  Co.  Also  observed 
in  Mercer  and  Monroe  Counties,  W.  Va.,  and  in  Tazewell  Co.,  Va. 

Bradshaw  shale.  (In  Bluefleld  formation.) 

Mississippian:  Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer.  Monroe,  and  Summers  Counties, 
pp.  299,  398).  Bradshaw  sh. — Usually  red  and  variegated,  but  sometimes  green 
and  sandy.  30  to  55  ft.  thick,  marine  and  plant  fossils.  Underlies  Bradshaw  is., 
where  present,  or  Bradshaw'  ss.,  and  overlies  Indian  Mills  ss.,  ail  members  of 
Bluefleld  group  ffm.J.  Type  loc.  on  mtn  road  immediately  N.  of  Indian  Mills, 
Summers  Co.  Also  observed  in  Mercer  and  Monroe  Counties  and  in  Tazewell 
Co.,  Va. 

Kraehurn  limestone. 

Carboniferous  (?):  Yukon  Territory  nnd  British  Columbia. 

D.  D.  Calrnes,  1910  (Canada  Geol.  Surv.  Mem.  5,  p.  28). 

Hiagdon  formation. 

Mississippian:  Northwestern  California  (Klamath  Mountains  region). 

O.  H.  Her. hey,  1901  (Am.  Geol.,  vol.  27,  pp.  236,  238).  Upper  elates  or  Bragdan 
tm. — The  latest  of  the  fms.  included  In  "Auriferous  Slate  series."  Consists  of 
2,000  ft.  of  alternating  thin-bedded  slates  and  thick-bedded  blue  qtzites ; no  Is. 
Similar  to  Mariposa  slates.  Tentatively  assigned  to  Jurassic. 

According  to  J.  S.  Diller  (U.  S.  G.  S.  Redding  folio,  No.  138,  1006)  tbe  Rragdou  fm. 
is  2,900  to  6.000  ft.  thick  in  Redding  quad.,  it  underlies  Baird  fm.,  uncon.  overlies 
Kennett  fm.,  and  Is  of  Miss.  age. 

Named  for  exposures  in  Bragdon  Gulch  and  vicinity  of  Brugdon,  Weaver- 
viile  quad. 

Brainard  shale.  (In  Maquoketa  group.) 

I'pper  Ordovician : Northeastern  Iowa,  northwestern  Illinois  and  western 
Wisconsin. 
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S.  Calvin,  1906  (Iowa  Geol.  Surv.  vol.  16,  pp.  60,  97).  Brainard  sh. — Blue  and 
lilulsh  gray  shales.  with  Home  intimately  associated  Is.  beds  at  top  and  bottom. 
ThlckneM  120 ± ft.  Forms  top  fm.  of  Maquoketa  stage  (group].  Overlies  Fort 
Atkinson  Is.  of  Maquoketa  stage  and  is  succeeded  by  Hopkinton  Is.  of  Niagara  age. 

E.  O.  Clrich,  1924  (Win.  Acad.  Sci.,  Arts,  and  I^ett.,  vol.  21,  p.  71).  Brainard  sh. 
at  Savannah,  111.,  Is  uucon.  overlain  by  Burroughs  dol. 

Named  for  exposures  near  Brainard,  Fayette  Co.,  Iowa. 

Brainerd  quartz  monzonite. 

Tertiary  (Eocene)  : Central  northern  Colorado  (Ward  district,  Boulder 
County). 

P.  O.  Worcester,  1921  (Colo.  Geol.  Surv.  Bull.  21.  p.  32).  Brainerd  quartz  monzonite 
porphyry. — There  are  2 large  dikes  of  this  rock  on  N.  side  of  valley  near  mouth 
of  Brainerd  tunnel,  on  I^fthand  Creek  about  a mi.  E.  cf  Ward,  and  another  dike 
occurs  farther  N.  in  Tuscarora  Gulch. 

T.  S.  I.overing,  1935  <U.  S.  G.  S.  P.  P.  178,  p.  20),  referred  to  Brainerd  quartz 
monzonite  of  Ward  dlst. 

Braintree  slate. 

Middle  Cambrian:  Eastern  Massachusetts  (Boston  Basin  region). 

N.  S.  Shaler,  1871  (Boston  Soc.  Nat.  Hist.  Proc.,  vol.  13,  pp.  173-175).  Braintree 
series. — Probably  not  far  from  1,000  ft.  thick.  Whole  is  fossil iferous.  but  it  is 
only  in  upper  100  ft.  that  well-preserv«‘d  characteristic  fossils  are  found.  Is 
composed  of  beds  which  were  evidently  at  time  of  their  formation  very  uniform 
mud  of  a sea  door  tolerably  remote  from  land,  and  although  much  changed  by 
mctnmorphic  action  It  Is  easily  perceivi-d  that  the  whole  set  of  tx*da  contain  no 
trace  of  shore  deposits.  (Mentions  Braintree  slates,  but  do***  not  say  what  rest 
of  “series”  consists  of.) 

G.  R.  Mansfield,  1900  (Harvard  Coll.  Mils.  Comp.  Zool.  Bull.,  vol.  49,  geol.  ser. 
vol.  8.  No.  4.  p.  100).  Braintree  states  contain  Middle  Camb.  fossils. 

It.  LaForge.  1909  (Sci.,  n.  s.,  vol.  29.  pp.  945-946).  Braintree  st.  contains  Middle 
Cntnb.  fauna.  Overlies  Weymouth  fm.  and  is  older  than  Roxbury  cgl. 

B.  K.  Emerson,  1917  (U.8.G.8.  Bull.  597,  pp.  38-39  and  map).  Braintree  si. — 
Dark-gray  to  black  carbonaceous  slates  and  dark  gray  lydite  with  a few  calc, 
and  epldotlc  layers  and  nodules.  Appears  to  overlie  Weymouth  fm.  conformably. 
To  N.  is  overlapped  uncon.  by  Roxbury  cgl.  Thickness  at  least  1,000  ft.  Named 
for  occurrence  in  Braintree. 

Bra iq tree  argillite. 

A name  applied  In  some  early  repts  to  Braintree  si. 

Brallier  shale.  (In  Portage  group.) 

Upper  Devonian:  Central  Pennsylvania  (Bedford,  Blair,  Huntingdon,  and 
Center  Counties). 

C.  Butts,  1918  (Am.  Jour.  Sci..  4th.  vol.  46.  pp.  523,  531,  536).  Brallier  sh.— 
Fine-grained,  siliceous  sh..  in  thick,  even  layers,  revealing  flssllity  on  weathering: 
largely  wavy  or  dimpled  lnmina»;  some  even  and  slaty;  a few  thin  fine-grained 
ss.  layers.  Thickness  1,350  to  1.800  ft.  Is  upper  fm.  of  Portage  group.  Under- 
lies Chemung  fm.  and  overlies  Harrell  sh. 

Named  for  railway  station  C mi.  NE.  of  Everett,  Bedford  Co.,  which  is 
spelled  Brallier  in  official  Ry  Guide. 

Branch  Pond  gneiss. 

Pre-<  'anibrian : Central  southern  Maine  (Waldo  County). 

E.  H.  Perkins  and  E.  8.  C.  Smith,  1925  (Am.  Jour.  8cl.,  5th,  vol.  9,  pp.  204-228). 
Branch  Pond  ffntHss.  Mixed  gneisses,  schists,  and  phyllltes,  the  latter  observed 
especially  in  more  NW.  portions  of  fm.  Named  for  fine  exposure*  near  Branch 
Pond  In  West  Palermo.  In  general  the  fm.  Is  a dark  bluish  quartxitlc  gneiss. 
At  lower  end  of  China  Lake  an  area  of  staumlite  schist  Is  lnterbedded  lu  fm. 
The  portloo  of  Branch  Fund  fiu.  from  Beaver  Ridge  E.  becomes  noticeably  more 
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biotltlc,  and  hence  has  been  mapped  separately  and  called  Branch  pond  biotlte 
gneiss.  Probably  pre-Cainb.  Relations  to  Vassalboro  ss.  bidden. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  are  mapped  as  pre- 
Camb.  sediments. 

Branchtown  clay- 

Pliocene  ( ?)  : Southeastern  Pennsylvania. 

H.  C.  Lewis,  1881  (Phlla.  Acad.  Nat.  Sci.  Proc.,  vol.  32,  pp.  258-272,  20G-309). 
Branohtotcn  clay. — Found  at  high  elevations  at  a few  places  in  gneissic  region. 
Contains  occasional  boulders.  Is  probably  nearly  coeval  with  Bryn  Mawr  gravel, 
judging  from  itB  contained  boulders.  In  village  of  Hranchtown  [a  suburb  of 
Philadelphia],  on  a plateau  250  ft.  above  river,  there  Is  a local  deposit  of  this 
brick  clay.  Thickness  2 to  3 ft.  It  rests  on  decomposed  gneiss. 

Brandon  lignite. 

Brandou  residual  formation. 

Tertiary  (Eocene)  : Southwestern  Vermont  (northern  part  of  Rutland 
County). 

E.  Hitchcock.  1861  (Kept.  Geol.  Vt.,  vol.  1).  The  Brandon  deposit  is  the  type  of 
a tertiary  fm.  hitherto  unrecognized  as  such,  extending  from  Canada  to  Ala. 
Probably  belongs  to  pliocene. 

II.  C.  Lewis,  1881  (Phlla.  Acad.  Nat.  Set  Proc.,  vol.  32,  pp.  282-291,  297).  Brandon 
jteriod  is  possibly  Ollg.  The  lignite  at  Brandon,  Vt.,  lies  in  beds  of  plastic  clay, 
kaolin,  and  iron  ore.  Contains  fossil  plants. 

W.  B.  Clark,  1891  (U.S.G.S.  Bull  S3,  pp.  90-93).  t’nder  name  Brandon  fm. 
are  Included  the  lignitic  beds  of  Vt.,  Pa.,  and  Ga.,  deposits  whose  tuxonomy 
has  not  yet  been  definitely  determined,  but  which  may  provisionally  be  referred 
to  Eocene. 

G.  H.  Perkins,  1910  (7th  Kept.  Vt.  State  Geol.,  pp.  43-55).  Tertiary  is  exposed 
in  Brandon  only,  but  without  doubt  is  more  widely  distributed  in  Vt.,  but  has 
been  deeply  covered  by  Pleist. 

E.  W.  Berry,  1919  (Am.  Jour.  Sci.,  4th,  vol.  47,  pp.  211-21C).  Evidence  is  suffi- 
ciently weighty  to  Justify  considering  Brandon  lignite  and  its  contained  flora  as 
Eocene. 

E.  J.  Foyles  and  C.  H.  Richardson,  1929  (16th  Kept.  Vt.  State  Geol.,  table  opp.  p. 
288),  assigned  Brandon  lignite  to  Mlo. 

G.  H.  Perkins,  1931  (17th  Rept.  Vt.  State  Geol.,  pp.  7-27).  Tertiary  clays  extend 
from  Colchester  to  Bennington ; include  Bramlon  lignite. 

F.  A.  Burt,  1931  (17th  Rept.  Vt.  State  Geol.,  pp.  115-135).  Brandon  residual  fm. — 
Kaolin,  ocher,  sands,  lignite,  and  Iron  ores,  0 to  175  ft.  thick.  Extends  through 
W.  tier  of  counties  from  Colchester  on  N.  to  Mass,  line  on  S.  Lies  in  Vermont 
Valley  btw.  Green  Mtn  Range  on  E.  nnd  Ta conic  Bfftns  on  W.  It  is  unfortunate 
that  Brandon  has  been  used  to  denote  both  this  entire  fm.  and  also  its  lignite 
memb.  The  rock  materials  included  under  Hitchcock’s  and  Clark’s  term  Brandon  fm. 
are  kaolin,  ocher,  quartz  sand,  nodular  and  concretionary  iron  ores,  manganese 
ore,  and  lignite,  all,  with  exception  of  the  lignite  and  manganese  ore,  residual 
products  of  rock  decomposition.  In  endeavor  to  find  a handle  to  apply  to  the 
group  which  will  not  involve  the  error  implied  try  calling  them  a fm.,  writer 
proposes  compound  word  residual  fm.,  and  will  hereafter  refer  to  them  as 
Brandon  residual  fm.  The  only  place  in  State  where  all  of  members  are  known 
to  be  present  is  in  old  lignite  mining  area  E.  of  Brandon.  The  fm.  Is  Tert., 
and  its  age  has  been  established  as  Mio.  by  Lesquereux,  Knowltou,  and  Perkins. 

The  flora  Is  Eo.  according  to  E.  W.  Berry. 

Brandy  Run  sandstone.  (In  Chester  group.) 

Mississippian : Southwestern  Indiana  aud  northern  Kentucky. 

C.  A.  Malott.  1919  (Ind.  Univ.  Studies,  vol.  6.  No.  40,  pp.  7-20).  Brandy  Run  $$. — 
Gray  blue  shales  and  sandy  shales,  overlain  by  a thin  Is.  This  Interval  repre- 
sents strat.  position  of  a ss.  which  farther  S.  In  Ind.  becomes  prominent  and 
reaches  thicknesses  of  30  to  50  ft.  This  ss.  is  well  developed  in  region  of 
Marengo,  on  Brandy  Run  Creek,  Ind.  Thins  S.  of  Ohio  River  and  is  absent 
beyond  Breckinridge  and  Meade  Counties,  Ky. 
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E.  R.  Cumings,  1922  (Hdb.  Ind.  Geol.,  p t.  4,  Sep.  Pub.  21,  p.  515).  Later  invest  i- 
gations.  as  yet  unpublished,  by  Butts  and  Malott  in  southern  Ind.  and  in  Meade 
and  Breckenridge  Counties,  Ky.,  have  shown  that  Malott's  Brandy  Run  ss.  is  = 
Sample  ss. 

Brandywine  formation.  (Of  Columbia  group.) 

Pleistocene:  Atlantic  Coastal  Plain  from  Delaware  to  Georgia. 

W.  B.  Clark.  1915  (Am.  Jonr.  Sei.,  4th,  vol.  40,  pp.  499,  500).  The  recognition 
by  U.  S.  Geol.  Surv.  and  the  various  State  Surveys  in  Atlantic  border  area  of 
the  inappropriateness  of  the  term  Lafayette  as  employed  in  Atlantic  border 
region  has  led  to  proposal  by  author  of  name  Brandywine  for  the  oldest  of 
the  terrace  fms.  of  that  dist.  This  name  has  already  been  submitted  to  Board 
of  Geologic  Names  of  U.  8.  Geol.  Survey  and  adopted  by  It.  The  name  Brandy 
wine  is  proposed  for  this  fm.  because  the  deposits  are  extensively  and  typically 
developed  in  vicinity  of  Brandywine,  Prince  George’s  Co..  Md.  The  terms 
Appomattox  and  Lafayette  as  originally  employed  in  Middle  Atlantic  Coastal 
Plain  embraced  much  more  than  it  is  proposed  to  include  under  the  name 
Brandywine  fm..  the  diagnosis  of  which  is  based  on  different  physiographic  con- 
ceptions from  those  used  by  McGee  and  Darton.  The  Brandywine  fm.  covers 
extensive  area  In  southern  Md.  peninsula,  reaching  from  E.  bdy  of  D.  C.  to  N. 
line  of  St.  Marys’  Co.,  Md..  with  numerous  outliers  to  N.  and  to  S.  of  these 
lines.  It  attains  max.  width  from  NW.  to  SE.  of  nearly  40  mi.  It  extends 
northward  Into  Del.  and  Pa.,  and  has  been  traced  southward  through  Yn. 
Into  the  Carolines.  Altitude  of  landward  bdy  reaches  400  ft.  in  outliers  in 
W.  part  of  D.  C. ; 486  ft.  at  Burtonvllle,  Montgomery  Co.,  Md. ; 508  ft.  at 
Catonsville.  480  ft.  at  Loch  Raven.  Baltimore  Co. ; and  470  ft.  at  Woodlawn, 
Cecil  Co.  Each  of  these  outliers  is  extensively  eroded  and  isolated  from  main 
body  of  the  fm.  farther  seaward.  The  altitude  of  the  fm.  along  the  seaward 
bdy  in  northern  St.  Mary’s  Co.  is  not  over  200  ft.,  while  farther  northward  In 
Md.  elevations  of  240  ft.  are  found  at  Marriott  Hill,  Anne  Arundel  Co.,  and 
500  ft.  on  Elk  Neck,  Cecil  Co.  The  fm.  is  composed  of  gravel,  sand,  and  loam. 
Over  considerable  areas  the  gravel  occurs  in  great  abundance  at  the  base. 
Thickness  of  fm.  10  to  30  ft.,  the  thickness  for  most  part  Increasing  from 
the  landward  toward  the  seaward  margin  of  the  fra.  Exceptional  thicknesses 
of  over  50  ft.  have  been  found.  No  determinable  fossils  have  been  found  In 
type  area.  The  fm.  uncon.  overlies  all  older  Coastal  Plain  fms.  of  Tert.  and 
Cret.  age,  and  at  a few  places  rests  on  crystalline  rocks.  Throughout  much  of 
region  it  is  separated  from  next  younger  (Sunderland)  fm.  by  a clearly  marked 
escarpment  and  uncon.  Brandywine,  Prince  George’s  Co..  Md.,  is  located  on  the 
slightly  eroded  surface  of  the  old  Brandywine  terrace  not  far  from  center  of 
largest  tract  still  preserved  intact.  Max.  thickness  of  fm.  is  in  general  area 
In  which  Brandywine  is  situated.  The  adjacent  ravines  to  E.  and  W.  of 
Brandywine  cut  through  the  fra.  Most  authors  have  referred  these  deposits  to 
Plio.,  but  author  questions  whether  they  may  not  with  equal  propriety  be 
referred  to  early  Pie  1st. 

F.  Bascom,  1920  (D.  8.  G.  S.  Elkton-Wilmlngton  folio.  No.  211,  p.  12),  and  1921 

(Jour.  Geol.,  vol.  29,  pp.  540-559).  The  Brandywine  fm.  includes  sand  and 
marl  of  two  levels  and  of  different  ages.  The  early  Brandywine  consists  of 

about  50  ft.  of  sand  and  gravel  lying  at  altitudes  of  200  to  400  ft.,  and  is 

believed  to  be  of  Pleist.  or  late  Tert.  age.  The  late  Brandywine  consists  of 

about  1 foot  of  sand  and  gravel  lying  at  altitudes  of  390  to  500  ft.,  and  Is 

thought  to  be  a terrestrial  deposit  of  Pleist.  streams. 

F.  Bascom,  1924  (U.  S.  G.  S.  P.  P.  132H,  pp.  117-119).  The  early  Brandywine 
gravels  are  found  In  Elkton  Wilmington  dist.  at  altitude  of  380  ft.,  capping 
Egg  Hill  and  other  outstanding  hills  on  W.  border  of  Elkton  qund.  The  late 
Brandywine  (Travels  lie  at  altitudes  of  220  ft.  or  more.  The  deposit  at  the  type 
loc.  in  Md.  is  the  low-level  (200  to  300  ft.)  or  late  Brandywine,  presumably 
of  Pleist.  age.  The  high-level  gravels  (390  to  480  ft.)  are  presumably  of  Plio. 
age.  Such  a time  interval  btw.  the  early  and  late  gravels  as  is  now  recognised 
has  made  it  Infeasible  to  treat  the  deposits  as  a unit.  It  is  therefore  proposed 
to  restrict  the  term  Brandytcine  fm.  to  the  late  or  lower-level  deposits  of  the 
type  loc.,  and  to  reinstate  the  old  term  Bryn  Mawr  (travel  for  the  early  or 
high-level  deposits  of  I*a.,  Del.,  and  Md.  (Cedi  Co.), 
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0.  W.  Cooke,  1931  (Wash.  Acad.  Sci.  Jour.,  vol.  21,  pp.  503-513),  sug- 
gested that  Brandywine  fm.  be  restricted  to  the  279-foot  level,  but  there 
Is  not  unanimity  of  opinion  in  regard  to  this  matter.  The  terrace  fms. 
of  Columbia  group  (including  the  Brandywine)  now  recognized  by  Cooke 
across  the  Atlantic  Coastal  Plain  from  Del.  to  southern  Ga.  and  probably 
into  Fla.,  are  enumerated  herein  under  Columbia  group. 

Brandywine  granite. 

Commercial  term  for  a quartz  diorite  quarried  in  Elkton  and  Wilmington 
quads.,  Md.-Del. 

Branford  granite  gneiss. 

Pre-Cambrian:  Central  southern  Connecticut. 

H.  E.  Gregory.  1906  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  6,  pp.  114,  146,  and 
map).  Branford  granite  gneiss Medium  grained  granite,  with  banded  struc- 

ture, consisting  very  largely  of  white  feldspar.  In  the  feldspars  are  embedded 
small  round  quartz  grains  having  a slightly  brownish  tint,  and  blotite  is  present 
in  about  equal  amount.  Small  reddish  garnets  commonly  present.  Covers  large 
part  of  Branford  Twp.  Probably  igneous  and  pre  Camb. 

H.  E.  Gregory  and  II.  II.  Robinson.  1907  (Conn.  Geol.  and  Nat.  Uist.  Surv.  Bull.  7, 
p.  33).  Branford  gneiss  is  of  igneous  origin. 

Branford  granite. 

A facies  of  Branford  granite  gneiss.  See  under  Light  House  granite . 

Brannon  cherty  member  (of  Flanagan  limestone). 

Middle  Ordovician:  North-central  Kentucky. 

A M.  Miller,  1913  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1,  p.  324).  Brannon  bed. — 
.Siliceous  Is.,  15  ft.  thick,  which  weathers  to  chert.  Is  weathered  phase  of  lower 
part  of  Flanagan  chert  of  Campbell ; upper  part  is  boulilery.  Extends  S.  oi 
Kentucky  River.  Overlies  Bigby  fm.  and  underlies  Woodburn  bed  of  Flanagan 
memb.  of  Lexington. 

Adopted  by  U.  S.  Geol.  Survey  as  Brannon  chert  y memb.  of  Flanagan  Is. 

Named  for  exposures  at  Brannon  Station,  Jessamine  Co. 

Brannon  limestone  member.  (In  Millsap  Lake  formation.) 

Pennsylvanian:  North-central  Texas  (Parker  County). 

E.  H.  Sella rds,  1933  (Univ.  Tex.  Bull.  3232,  pp.  106,  107),  from  ms.  of  rept,  by 
G.  Scott  and  J.  M.  Armstrong,  on  geol.  of  Parker  Co.  (See  1933  entry  under 
Millsap  Lake  fm.)  Type  loc.  not  stated. 

This  name  appears  to  have  been  replaced  by  Brannon  Bridge  Is.  in  1933. 

Brannon  Bridge  limestone.  (In  Millsap  Lake  formation.) 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  J.  Hornberger.  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  p.  16). 
Brannon  Bridge  Iss. — Top  beds  of  Lazy  Bend  memb.  of  Millsap  Lake  fm.  as 
defined  by  G.  Scott  and  J.  M.  Armstrong  (unpublished  ms.,  on  Parker  Co.). 
Consists  of  3 prominent  Ins.  separated  by  10-ft.  breaks  of  sh.  and  some  sand. 
Outcrop  in  vicinity  of  Brannon  Bridge  on  the  Brazos,  about  6 mi.  S.-SW.  of 
Millsap,  Parker  Co.  The  upper  2 Iss.  have  been  mapped  across  SE.  corner  of 
Palo  Pinto  Co.  [This  name  appears  to  replace  the  preoccupied  name  Brannon  Is., 
used  by  Scott  and  Armstrong  In  1933,  as  listed  by  Sellardg  under  Millsap  Lake  fm.) 

Brassfield  limestone. 

Silurian  (early)  : Central  Kentucky,  southern  Tennessee,  southwestern 
Ohio,  southern  Indiana,  southwestern  Illinois,  and  central  northern  Ar- 
kansas. 

A.  F.  Foerste,  1905  (Ky.  Geol.  Surv.  Bull.  6,  p.  145)  and  1906  (Ky.  Geol.  Surv.  Bull. 
7,  pp.  10,  27).  Brassfield  Is. — FosRiliferous  Is.,  13  to  19  ft.  thick,  usually  consisting 
in  lower  part  of  several  rather  thick  and  massive  layers,  and  in  upper  part  of 
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more  numerous  thinner  bedded  layers;  toward  top  thin  layers  of  clay  are  often 
interbedded.  Called  Clinton  Is.  in  earlier  repts.  Overlies  Ord.  and  underlies  Indian 
Fields  fm.,  basal  fm.  of  811.  in  Ky. 

Has  generally  been  considered  to  be  of  Albion  age  (pre-Clinton),  altho  W. 
Stout  and  R.  E.  Lambom  (Ohio  Geol.  Surv.,  4tli  ser.,  Hull.  28.  chart  opp. 
p.  35S,  1924)  correlated  it  with  Wolcott  Is.  memh.  of  Clinton  fin.,  and 
W.  Stout  (personal  communication  Feb.  7,  1930)  still  adhered  to  this 
correlation.  See  also  C.  Schuchert,  Geol.  Soc.  Am.  Bull.,  vol.  25,  p.  278, 
1914.  In  SW.  Ohio  it  underlies  Dayton  Is.  In  Ind.  it  discon,  underlies 
Osgood  fm.  In  central  northern  Ark.  it  underlies  St  Clair  Is.  and  over- 
lies  Cason  sh. 

A.  F.  Foerste.  1931  (Ky.  Geol.  Surv.,  ser.  6,  vol.  36.  pp.  184-1S5).  In  Ind.  and  Ohio 
the  Brassfleld  overlies  Centerville  fm.  (earliest  Sil.  and  supposed  equiv.  of  Edge- 
wood  fm.  of  SW.  I1L  and  adjacent  Mo.).  I See  under  Centerville  Is.,  1931  entry.) 

Foerste  amplified  his  description  in  Denison  Univ.  Bull..  Sci.  Lab.  Jour., 
vol.  30,  1935.  pp.  123-127,  aud  stated  that  type  exposure  is  along  I>ouLs- 
ville  & Atlantic  R.  R.  btw.  Brassfleld  and  Panola,  Madison  Co.,  Ky..  where 
it  is  21  ft  thick ; is  40  to  50  ft.  thick  in  Adams  and  Highland  Counties, 
Ohio;  22  ft  at  Lewisburg.  Ohio;  14  ft.  at  Elkborn  Falls,  4 mi.  S.  of  Rich- 
mond, Ind.;  in  northern  Tenn.  3 ft  thick  E.  of  Bledsoe  aud  33  ft  btw. 
Franklin  and  Centerville.  He  gave  further  details  on  pp.  145-149. 

See  also  under  Belfast  bed,  Beavertoicn  marl,  and  Dayton  Is. 

Brass  town  schist 

Lower  Cambrian : Western  North  Carolina,  eastern  Tennessee,  and  central 
northern  Georgia. 

A.  Keith.  1907  (U.S.G.S.  Nantahala  folio.  No.  143.  p.  4).  Hraentotm  srhist. — 
Greater  part  consists  of  handed  ottrelite  schist,  at  has**  of  which  is  a variable 
thickness  of  banded  si.  with  little  or  no  ottrelite.  This  lower  memh.  Is  most 
developed  8.  of  Valley  River,  and  relation  of  the  two  members  to  each  other  are 
well  seen  btw.  Brasstown  and  Ilayesville.  A few  mi.  N.  of  Brasstown  the  ottrellte- 
benring  rocks  are  much  less  conspicuous  and  band«*d  slates  occupy  a large  area. 
The  strata  are  there  less  folded  and  metamorphism  is  less.  On  N.  side  of  Valley 
River  Basin  practically  all  of  fm.  contains  ottrelite.  Eastward  toward  Nantahnla 
River  the  ottrelite  diminishes,  and  disappears  in  neighborhood  of  Xantahala.  All 
schists  and  slates  of  the  fm.  are  dark  colored  and  vary  from  dark  blue  or  bluish 
black  to  dark  gray.  They  are  nearly  always  marked  by  fine  handing  of  light  gray 
and  dark  colors.  The  light-gray  layers  are  slightly  siliceous  and  occasionally 
grade  through  sandy  si.  into  seams  of  light  gray  ss.  Thickness  estimated  at  1,200 
to  1.500  ft.  Underlies  Valleytown  fm.  and  overlies  l'usqultee  qtzite. 

Named  for  exposures  on  Brasstown  Creek,  Clay  Co.,  N.  C. 

Brattlelniro  phyllite. 

Ordovician:  Southeastern  Vermont  (Wiudham  County). 

C.  H.  Richardson.  1929  (16th  Rept.  Vt.  State  Geol..  p.  232).  Rrattlrhnro  phyllite. — 
Includes  all  phyllites  that  flank  Cavendish  schist  and  Reading  gneiss  on  E.  of 
Reading,  Cavendish.  Baltimore,  and  Chester.  Its  home  is  in  Springfield.  Rocking 
ham,  I^utney,  Brattleboro.  Guilford,  and  Vernon,  and  southward  Into  Mass.  Is 
youngest  fm.  in  SE.  Vt.  Assigned  to  Ord.  Named  because  Brattleboro  Twp  ia 
practically  all  covered  with  a fine-grained  graphitic  phyllite  schist.  Brattleboro 
phyllite  and  the  older  Randolph  phyllite  are  intend  ratified  with  Waits  River  Is. 

C.  H.  Richardson.  1931  (17th  Rept.  Vt.  State  Geol.,  pp.  192-211).  lirattlehoro  phyf- 
litc  may  be  time  equiv.  of  Randolph  phyllite.  Belongs  to  Mempbremagog  group. 

Bratton  shale.  (In  Bluestone  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Coun- 
ties, pp.  294.  318).  Rratton  eh. — Sandy  sh..  red  in  places,  greenish  brown  in 
other  places;  25  to  35  ft.  thick.  Underlies  Bratton  ss.  and  overlb-s  Upper  Belcher 
ss.  (all  members  of  Bluestone  group  (fm.]).  Type  loc.  same  as  Bratton  ss. 
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Bratton  sandstone.  (In  Bluestone  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger.  1026  (W.  Va.  Geol.  Suit.  Kept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  203,  317).  Bratton  — Green,  flaggy,  or  massive,  fine-grained  ss.,  5 to  20  ft. 
thick.  Underlies  Hunt  sh.  and  overlies  Bratton  sh.  (all  members  of  Bluestone  group 
[fm.]).  Type  loc.  near  extreme  head  of  Bratton  Branch  of  Brush  Creek,  in  Mer- 
cer Co. 

Brave  Boat  Harbor  blotite  granite. 

Carboniferous  (?):  Southwestern  Maine  (York  Counts' ). 

A.  Wandke,  1922  (Am.  Jour.  Sci.,  5th,  vol.  4,  pp.  148,  140,  154).  Much  more  sheared 
than  the  other  nearby  intrusives.  Doubtfully  classified  as  Carbf.  Highly  cata- 
clastic.  Occurs  on  NE.  side  of  Brave  Boat  Harbor,  Kittery  Twp,  York  Co. 

Braxton  formation. 

Pennsylvanian : Northern  West  Virginia. 

J.  A.  Taff  and  A.  H.  Brooks,  1896  (U.S.G.S.  Buckhannon  folio.  No.  34).  Braxton 
fm. — Chiefly  red  clay  sb.  with  some  green  and  yellow  shales  interbedded  with 
friable  brown  ss. ; some  ss.  beds  are  compact  and  30  to  40  ft.  thick.  The  shales 
locally  become  calc,  and  grade  into  impure  Is.  Max.  thickness  in  this  quad.  750 
ft.,  but  top  has  been  eroded  away.  Is  surface  rock  over  greater  part  of  Braxton 
Co.  Overlies  Upshur  ss. 

Corresponds  to  upper  part  of  Conemaugh  fm.  and  Monongahela  fra. 

Brayman  shale. 

Ordovician  (?)  : Eastern  New  York  (Schoharie  and  Albany  Counties). 

A.  W.  Grabau.  1906  (N.  Y.  State  Mus.  Bull.  92,  p.  101).  Brat/man  nhates. — Fyrltif- 
erous  sh.,  olive  or  grayish  clay  sh.,  often  alternating  with  bluish  beds  and  weather- 
ing to  lighter  color.  Thickness  27  to  probably  40  ft.  Is  of  distinctive  character 
and  local  development,  and  demands  separate  name  as  n local  momb.  of  Saiina 
series,  whose  exact  equivalence  in  complete  Saiina  series  of  central  N.  Y.  is  doubt- 
ful. Called  Clinton  shales,  pyrltlferous  shales,  Saiina  shales,  etc.,  in  the  literature. 
No  fossils.  Probably  approx.  =*  Rosendale  cement  bed.  Is  uncon.  overlain  by 
Cobleskill  Is.  and  rests  on  a ss.  that  may  be  Binnewater  ss.  Named  for  Brayman- 
vlllc,  Cobleskill  Co. 

J.  M.  Clarke,  1911  (N.  Y.  State  Mus.  Bull.  149,  p.  12).  During  investigation  of  Frank- 
fort sh.  In  Cobleskill  region,  evidence  was  obtained  showing  that  Brayman  sh., 
which  formerly  was  referred  to  the  Clinton  and  luter  correlated  with  the  Saiina, 
is  most  probably  of  Lower  Silurlc  lOrd.J  age. 

In  1911  (Geol.  Soe.  Am.  Bull.,  vol.  22,  pi.  27)  E.  O.  Ulrich  assigned  the  Brayman 
to  Ord.  and  correlated  it  with  Frankfort  sh. 

C.  A.  Hartnagel,  1912  (N.  Y.  Stute  Mus.  Hdb.  19.  pp.  52-53).  Age  of  Brayman  sh. 
not  definitely  determined.  Absence  of  lower  members  of  the  Saiina  in  section  where 
it  occurs,  and  apparent  hiatus  btw.  the  Brayman  and  the  Cobleskill,  make  it  impera- 
tive, if  the  Brayman  belongs  to  Saiina  series,  to  correlate  it  with  the  Camillus. 
On  other  hand,  since  basal  Brayman  is  intimately  connected  with  underlying  shales 
without  any  apparent  break,  it  is  highly  probable  the  Brayman  constitutes  upper- 
most memb.  of  Lower  Siluric  [Ord.]  system. 

R.  Ruedemann,  1912  (N.  Y.  State  Mus.  Bull.  162)  and  1930  (N.  Y.  State  Mus.  Bull. 
285,  p.  40),  assigned  Brayman  sb.  to  Ord.,  but  in  1929  (Geol.  Soc.  Am.  Bull.,  vol. 
40,  p.  412)  he  assigned  it  to  Sil. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  pp.  318.  342).  Brayman  sh.  prob- 
ably represents  a residual  soil  of  the  Ord.,  according  to  Ruedemann  (1912  and 
1930)  and  Ulrich.  (But  she  placed  it  opposite  Saiina,  and  in  N.  Y.  State  Mus.  Bull. 
303,  1935,  she  assigned  it  to  Sil.] 

Brazean  formation. 

Cretaceous  ( ?) : Alberta. 

G.  8.  Malloch.  1911  (Canada  Geol.  Surv.  Mem.  9,  p.  37).  [Assigned  to  Triassic.] 

W.  Malcolm,  1913  (Canada  Geol.  Surv.  Mem.  29,  p.  45).  assigned  this  fm.  to  Cret., 
and  J.  A.  Allan  and  R.  L.  Rutherford,  1934  (Alberta  Research  Council  Kept.  No. 
30,  p.  34)  assigned  it  to  Tert. 

151627° — 38 17 
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Brazer  limestone. 

Misslssippian  (upper  and  middle)  : Northeastern  Utah,  eastern  and  south- 
central  Idaho,  and  southwestern  Wyoming. 

G.  B.  Richardson,  1913  (Am.  Jour.  •Sci..  4th,  vol.  36,  pp.  407,  413).  Brazer  Is. — 
Massive  to  thin-bedded  light-gray  siliceous  la.  nnd  ss..  800  to  1,400  ft.  thick,  In 
northern  Utah.  Underlies  Wells  fm.  and  overlies  Madison  Is. 

Named  for  exposures  in  Brazer  Canyon,  Rich  Co.,  NE.  Utah. 

Brazil  formation. 

Pennsylvanian : Southwestern  Indiana. 

M.  L.  Fuller  and  G.  II.  Ashley,  1002  (U.  8.  G.  S.  Pitney  folio.  No.  84).  Brazil  fm. — 
Alternating  shales  and  thin  sss.,  with  an  occasional  thin  Is.  and  several  coal  beds  ; 
300  ft.  thick  ; massive  ss.  near  top  and  near  base.  Extends  from  top  of  Mansfield 
F8.  to  base  of  Petersburg  coal  (basal  mcmb.  of  Petersburg  fm.).  [Includes  strata 
of  Pottsville  and  Allegheny  age.l 

E.  R.  ('timings,  1922  (ildb.  Ind.  Geol..  pt.  4,  Sep.  Pub.  21,  p.  525).  Brazil  fm.  of  Fuller 
and  Ashley  corresponds  to  nothing  significant  In  Coal  Measures  stratigraphy,  over- 
lapping from  the  Pottsville  into  the  Allegheny,  and  Includes  beds  unknown  in 
vicinity  of  Brazil.  Either  the  name  should  be  abandoned,  or  it  should  be  restricted 
to  limits  consonant  with  strat.  requirements,  and  in  keeping  with  the  rocks 
exhibited  at  Brazil.  Writer  prefers  latter  procedure,  and  has  accordingly  amended 
the  name  Brazil  fm.  to  include  only  the  Brazil  block  coal  intervals  and  the  Minshall 
coals  up  to  the  marked  discon,  above  coal  No.  2.  The  Mansfield  and  Brazil  as 
emended  constitute  the  Pottsville  of  Ind.  Is  discon,  overlain  by  Staunton  fm. 

W.  N.  Logan,  1926  (Ind.  Dept.  Cons..  Dlv.  Geol.  Pub.  55,  pp.  477-478),  divided  the 
Penn,  rocks  of  Putnam  Co.,  Ind.,  into  Brazil  (Allegheny)  and  Manaflrhl  iPottariUe) . 
On  other  pp.  of  this  rept  he  classified  the  Penn,  rocks  as  post -Allegheny,  Allegheny , 
and  Pottsville. 

W.  N.  Logan.  1929  (Ind.  Dept.  Cons.  11th  Ann.  Kept.,  pp.  30-34).  Pottsville  dlv. 
of  W.  and  SW.  Ind.  divided  into  (descending)  : (1)  Brazil  group  (80  ft.  thick. 
Including  coal  No.  2 at  top  and  Lower  Block  coal  at  base)  and  (2)  Mansfield  group 
(100  to  400  ft.  thick,  resting  uncon.  on  Miss.).  Brazil  group  underlies  Staunton 
group,  lowest  group  of  Allegheny  dlv.  (This  classification  was  followed  by  M.  A. 
Harrell,  1935  (Ind.  Dept.  Cons.  Pub.  No.  133).] 

Named  for  Brazil,  Clu}’  Co. 

Brazil  limestone. 

Pennsylvanian : Central  western  Indiana. 

F.  C.  Greene,  1911  (Ind.  Acad.  Scl.  Proc.  for  1910,  pp.  169-171).  Brazil  Is. — Dark- 
colored  bituminous  stone,  having  irregular  fracture,  exposed  Just  below  surface  at 
Brazil;  7 to  17  ft.  thick.  Probably  to  be  correlated  with  Fort  Scott  Is.  of  Kans., 
since  It  contains  similar  fauna. 

Preoccupied.  Included  in  Brazil  fm. 

Nnined  for  Brazil,  Clay  Co. 

Brazil  Branch  breccia. 

Cretaceous:  Central  northern  Arkansas  (Perry  County). 

C.  Croneis  and  M.  Billings,  1929  (Jour.  Geol.,  vol.  37,  pp.  543,  554 1 and  1930  (Ark. 
Geol.  Surv.  Bull.  3,  pp.  158-160).  The  rock  here  described  as  Brazil  Branch  breccia 
crops  out  In  WV&  of  SEV4  of  sec.  29.  T.  4 N„  R.  17  W„  about  3 ml.  8.  by  W.  of 
Ferry ville.  in  valley  of  Brazil  Branch  (a  perennial  tributary  of  Fourclie  la  Fave 
River),  on  land  owned  by  J.  R.  Myers.  Consists  chiefly  of  angular  fragments  of 
black  sh.  set  In  a gray  to  black  groundmass  containing  crystals  of  biotite.  Less 
common  fragments  arc  ouachitlte,  nephelite-aegirite  syenite,  and  shonkinite.  Prob- 
ably middle  Cret. 

t Brazos  series. 

Late  Permian  and  Trlassic:  Texas.  Oklahoma,  southern  Kansas,  and  eastern 
New  Mexico. 

R.  T.  Ilill,  1901  (U.  8.  G.  8.  21st  Ann.  Rept.,  pt.  7.  pp.  100-103).  Brazos  series  — 
All  rocks  of  Tex.,  Okla.,  Kans.,  and  eastern  N.  Mex.  btw.  top  of  conformable  Coleman 
dlv.  | now  known  to  be  approx,  same  as  Wichita)  of  Permo-Carbf.  beds  below  and 
base  of  uncon.  Cret.  above.  Consists  of  red  clays,  sms.,  occasional  impure  Is.,  some 
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cgL,  and  great  beds  of  gyp.  [Also  called  “Red  Beds”  and  “Permo-Triassic  Red 
Beds.’*]  Includes  Wichita  lthen  supposed  to  be  older  than  Coleman  div.],  Clear 
Fork,  Double  Mtn,  and  Dockum  fins. 

Named  for  Brazos  River,  central  northern  Tex. 

tBrazos  sandstone. 

Pennsylvanian:  Central  northern  Texas. 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol  3,  p.  138).  8trawn  div.  overlies  Mlllsap 
div.,  and  is  divided  into  (descending)  Gordon,  Mineral  Wells  sss.,  Brazos  as.,  etc. 
[Subdivisions  not  described.] 

F.  B,  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  25,  31 ; Univ.  Tex. 
Bull.  2132,  p.  70  and  charts).  [See  1922  entry  under  Brazos  River  cgl.  memb.] 

Same  as  Brazos  River  cgl.  mem 6.  of  Garner  fm.,  of  Strawn  group. 

Brazos  River  conglomerate  member  (of  Garner  formation). 

Pennsylvanian : Central  northern  Texas. 

F.  B.  Plummer,  1919.  [See  Brazos  ns.J 

F.  B.  Plummer  and  R C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  25,  31  ; Unlv.  Tex. 
Bull.  2132,  pp.  75,  76,  and  charts).  Brazos  River  ss.  and  cgl.  tnemb.  of  Mineral 
Wells  fm. — The  lowest  of  the  thick  sbs.  which  are  most  prominent  feature  of 
Mineral  Wells  fm.  Occurs  about  300  ft.  above  base  of  that  fm.  Is  a very  promi- 
nent ledge  of  massive,  coarse-grained  ss.  that  produces  a striking  escarpment. 
In  places  contains  lenticular  masses  of  cgl.  Thickness  25  to  50  ft.  Underlies  East 
Mtn  sb.  tnemb.  and  overlies  Mingus  xh.  tnemb.  ; all  included  in  Mineral  Wells  fm. 
Named  for  widely  distributed  exposures  along  Brazos  River,  especially  the  high 
cliff  at  Inspiration  Point,  8 mi.  due  S.  of  Mineral  Wells. 

E.  H.  Sellards.  1933  (Unlv.  Tex.  Bull.  3232,  pp.  106,  108).  G.  Scott  and  J.  M. 
Armstrong  (unpublished  rept  on  geol.  of  Parker  Co.)  restrict  Mineral  Weils  fm. 
to  beds  above  Brazos  as.  and  cgl.  and  introduce  Gamer  fm*  for  lower  part  of 
original  Mineral  Wells  fm.,  extending  from  top  of  Brazos  ss.  and  cgl.  down  to 
base  of  Thurber  coal. 

The  name  Brazos  being  preoccupied,  the  U.  S.  Geol.  Survey  designates  this 
memb.,  which  is  chiefly  cgl.,  as  Brazos  River  cgl.  tnemb.  of  Garner  fm. 
F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  pp. 
23-f),  call  this  memb.  Brazos  River  ss.  They  state  that,  as  pointed  out 
by  H.  X.  Bay  (Univ.  Tex.  Bull.  3201,  1933,  pp.  165-166),  it  is  in  part  at 
least  of  fluvlatile  origin  and  that  it  grades  to  W.  into  beach  and  marine 
deposits. 

Breakwater  quartzite. 

Pre-Cainbrian  (upper  Huronian)  : Northeastern  Wisconsin  (Florence 

district ) . 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  S.  P.  P.  184,  p.  4).  Breakwater 
qtzite,  named  for  its  location  near  Breakwater  Falla  on  Pine  River,  Florence  Co., 
is  tentatively  assigned  to  Goodrich  epoch  [being  correlated  with  Goodrich  qtzite 
of  Marquette  dist.]. 

Breathitt  formation.  (In  Pottsville  group.) 

Pennsylvanian:  Southeastern  Kentucky. 

M.  R.  Campbell,  1898  (U.  S.  G.  S.  London  folio.  No.  47).  Breathitt  fm. — Sandy  sh. 
and  coarse  ferruginous  ss.  with  occasional  coal  seams,  the  Pittsburg  (Ky.)  coal 
lying  at  base.  Thickness  550  ft.  Overlies  Corbin  cgl.  lentil  of  Lee  fm.  and  in- 
cludes all  post-Lee  Penn,  rocks.  Named  for  Breathitt  Co.,  where  it  is  present  In 
great  force.  [As  defined  included  rocks  of  Pottsville  age  only,  the  Allegheny  fm. 
not  being  present  in  this  part  of  Ky.] 

A.  M.  Miller,  1910  (Ky.  Geol.  Snrv.  Bull.  12).  Crandall,  like  Mr.  Campbell,  made 
no  attempt  to  define  upper  limits  of  any  fm.  which  has  ns  its  base  a contact  with 
(be  Conglomerate  Series.  Crandull  in  his  rept  on  Whitely  Co.  enumerated  9 coal 
Reams  in  the  Measures  above  the  Cgl.  Whether  all  of  these  will  be  finally  In- 
cluded In  the  Breathitt  Is  yet  to  be  determined.  [He  included  in  the  Breathitt. 
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Lily  coal  or  No.  4 (No.  1 of  old  writers).  Lower  Blue  Gem  coal  (No.  5),  Upper 
Blue  Gem  coal  (No.  0»,  and  Main  Jellico  coal  (No.  7),  also  200  ft.  of  beds  above 
Jelltro  coal.] 

A.  M.  Miller.  1919  (Dept.  Geol.  and  Forestry  Ky.,  ser.  5,  Bull.  2,  p.  10).  Breathitt 
fm.  overlies  Corbin  cgl.  and  includes  Homewood  ss.  at  top.  Thickness  525  to 
600  ft. 

tBreeken ridge  formation.  (In  Cisco  proup.) 

Pennsylvanian  : Central  northern  Texas. 

F.  B.  Plummer.  1919  (A.  A.  P.  G.  Bull.,  vol.  3.  pp.  133-145).  Breckenridge  fm. 
consists  of  3 persistent  and  lithologically  similar  Is.  members,  upper,  middle,  and 
lower,  respectively,  separated  by  thick  sh.  beds  and  lenticular  sands.  In  places  a 
4th  Is.  memb.  is  present  about  10  ft.  below  the  lower  Is.  The  3 lss.  form  escarpments 
around  E.  end  of  Breckenridge  oil-fleld.  Underlies  Waldrip  fm.  and  overlies 
Gunsight  Is. 

F.  B.  Plummer  and  R.  C.  Moore  in  1922  replaced  this  name  with  Thrift y fm.  (in 
which,  however,  they  included  0 to  140  ft.  of  sh.  above  Gunsight  Is.),  and  adopted 
Breckenridge  Is.  for  top  memb.  of  Thrifty  fm. 

Breckenridge  limestone  member  (of  Thrifty  formation). 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Jour.  Geol..  vol.  30.  pp.  24,  31 ; Bnlv.  Tex. 
Bull.  2132,  pp.  152,  154.  155,  160i.  Breckenridge  Is.  memb. — Gray,  massive,  and 
resistant  Is.,  3 to  5 ft.  thick,  forming  top  memb.  of  Thrifty  fm.  Makes  prominent 
escarpment  In  and  about  town  of  Breckenridge,  Stephens  Co.,  and  is  typically  ex* 
posed  S.  of  Main  Street.  Lies  25  to  45  ft.  above  Blncb  Ranch  Is.  memb.  of  Thrifty, 
the  two  lss.  iieiug  separated  by  sh. 

F.  M.  Bullard  and  R.  H.  Cuyler.  1935  (Unlv.  Te*.  Bull.  3501,  pp.  197-).).  used 
Breckenridge  Is.  for  top  memb.  of  Thrifty  fm.  in  Colorado  River  region. 

The  TT.  S.  Geol.  Survey  at  present  treats  Chaffin  Is.  ns  top  menib.  of  Thrifty 
fm.  In  Colorado  River  region.  Some  geologists  regard  Chaffin  is.  as  = 
Breckenridge  Is. 

Breckenridge  lime. 

Sec  under  Caddo  lime. 

tBreeksville  shale  member  (of  Orangeville  shale). 

Mississlppinn : Northeastern  Ohio. 

C.  S.  Prosser,  1912  (Ohio  Geol.  Suit.,  4th  ser..  Bull.  15.  pp.  69.  98.  127).  Brecksvitle 
sh.  memb. — Blackish  or  bluish  blnck  sh.,  with  few  thin  sss.,  105  ft.  thick;  forming 
major  part  of  Orangeville  fm.  Underlain  by  Aurora  ss.  memb.  of  Orangeville 
[0  to  10  ft.  thick]  and  overlain  by  Royalton  fm. 

Corresponds  to  all  of  Orangeville  sh.  except  basal  10  to  20  ft.  (See  U.  S. 
G.  S.  Bull.  818,  1931.) 

Nametl  for  Brecksville,  Cuyahoga  Co. 

Breedon  sand. 

A subsurface  sand  in  Mingo  Co.,  W.  Vn„  that  is  believed  to  lie  at  base  of 
Pottsvllle  group  (Penn.).  Occurs  near  Breedon,  Mingo  Co. 

Brelsford  sand. 

A subsurface  sand,  0 to  45  ft.  thick.  In  Smithwlek  sh.  (Penn.)  of  central 
northern  Tex.,  lying  75  to  100  ft.  above  Black  lime. 

Bremen  sandstone  member  (of  Pottsvllle  formation). 

Pennsylvanian:  Northern  central  Alabama. 

C.  Butts,  1910  (U.S.G.S.  Birmingham  folio.  No.  175).  Bremen  ss.  memb. — Gray, 
coarse-grained,  thick-bedded  quarts  ss..  80  ft.  thick,  occurring  in  lower  part  of 
Pottsvllle  fm.  in  Warrior  coal  field.  Overlies  Black  Creek  coal. 

Named  for  exposures  in  Bremen,  Cullman  Co.,  N\V.  corner  of  Birmingham 
quad. 
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Bremen  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  Indiana.  Shown  on  moraine  map 
(pi.  32)  of  U.S.G.S.  Mon.  53.  Named  for  Bremen,  Marshall  Co. 

Brentwood  limestone  member  (of  Bloyd  shale). 

Pennsylvanian:  Northwestern  Arkansas. 

O.  I.  Adams  and  E.  O.  Ulrich.  1904  (C.  S.  Q.  S.  P.  P.  24,  pp.  28,  109).  Brentwood 
Is. — Geographic  name  to  replace  non-geograpbic  term  Pentremital  Is.  Sometimes 
occurs  in  single  ledge,  but  often  aepurated  Into  two  ledges  btw.  which  Intervene 
sbnles  and  ssa.  Overlies  Washington  sh.  and  ss.  of  Ark.  tieol.  Survey  [Hule  frn.J 
and  underlies  Coal-bearing  sh.  of  that  Survey.  Included  In  Morrow  fm. 

G.  I.  Adams  and  E.  O.  Ulrich,  1905  (U.S.G.S.  Fayetteville  folio.  No.  119).  Brcnf- 
i rood  Is.  mrmb..  80  ft.  thick,  consists  of  thin  beds  of  gray  crystalline  Is.  and 
sh.  underlain  by  sandy  sh.  [This  snndy  sh.  appears  not  to  be  the  same  as  the 
6 to  10  ft.  of  calc,  black  sh.  which  In  Winslow.  Eureka  Springs,  and  Harrison  quads, 
and  other  areas  underlies  the  Brentwood  Is.,  being  of  same  character  as  the  black 
calc,  shales  which  occur  higher  up  In  the  Bloyd  sh.,  but  it  appears  to  correspond 
to  beds  which  in  other  areas  are  Included  iu  the  underlying  sandy  Hale  fm. 
When  Morrow  fm.  was  subdivided  Into  Bloyd  sh.  ubove  and  Hale  fm.  below,  the 
Brentwood  was  included  in  the  Bloyd  and  was  defined  as  separated  from  Hale  fm. 
by  the  6 to  10  ft.  of  calc,  black  sh.  This  is  tbe  present  approved  definition. 
(Bee  U.S.G.S.  Eureka  Sprlngs-llarrlaon  folio,  No.  202,  1916,  by  A U.  Purdue 
and  H.  D.  Miser.)] 

Named  for  Brentwood,  Washington  Co. 

Brereton  limestone.  (In  McLeanshoro  formation.) 

Pennsylvanian:  Central  western  Illinois  (Fulton  County). 

T.  E.  Savage,  1927  (Am.  Jour.  Scl.,  5th,  vol.  14,  pp.  307-816),  applied  Brereton  Is. 
to  basal  beds  of  McLcansboro  fin.  of  Fulton  Co.,  and  called  overlying  beds 
Copperas  Creek  sh.  and  ss.  Thickness  and  derivation  of  name  not  stated,  but 
probably  named  for  tbe  town  in  Fulton  Co. 

Brereton  cyelieal  formation. 

A name  applied  by  H.  B.  Wanless  (111.  Geol.  Surv.  Bull.  00,  1931,  pp.  179- 
193)  to  lower  part  of  McLeanshoro  fm.  (Penn.)  nnd  uppermost  part  of 
Carbondale  fm.  (Penn.)  of  central  western  111.,  lmsed  upon  the  rhythmic- 
cycle  theory  of  sedimentation.  Includes  coal  No.  6.  Derivation  of  name 
not  stated. 

Bretonian. 

Upper  Cambrian:  New  Brunswick. 

C.  D.  Walcott.  1891  (U.S.G.S.  Bull.  81,  p.  247).  Bretonian—' This  name  Is 

applied  by  Mr.  G.  F.  Matthew  to  upper  scries  of  Camb.  rocks  as  found  in  the 
vicinity  of  St.  John.  New  Brunswick,  and  on  island  of  Cape  Breton,  where  fauna 
of  the  dlv.  is  well  developed.  It  will  be  arranged  as  an  Upper  Camb.  fm.  (Foot- 
note: "Illustrations  of  the  fauna  of  the  St.  John  group.  No.  5.  Trans.  Roy.  Soc. 

of  Canada,  vol.  8,  1890,  p.  129.’’) 

In  1903  (Canada  Geol.  Surv.  Rept.  Camb.  rocks  of  Cape  Breton,  p.  49) 
G.  F.  Matthew  assigned  Bretonian  div.  to  Camb.  In  1909  (Sci.,  n.  s., 
vol.  29,  pp.  351-350)  A.  W.  Grnbau  proposed  that  Bretonian  be  redefined 
and  adopted  as  name  for  Upper  Camb.,  to  replace  Snratogan  and  Pots- 
dniniun.  He  stated  that  Bretonion  of  Matthew  Included  at  top  basal 
Ord.  beds  corresponding  to  post-Treraadoc  beds  of  Europe,  which  should 
be  excluded  from  Bretonian,  nnd  that  at  bnse  Bretonian  should  be  ex- 
tended so  as  to  include  the  upper  part  of  Johannian  of  Mntthew. 
Named  for  Cape  Breton,  where  its  thickness  approaches  1,000  ft.  In 
1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  p.  624)  E.  0.  Ulrich  stated  that 
"All  of  the  Bretonian  seems  to  me  younger  than  the  Ozarkinn"  [and  there- 
fore all  of  Ord.  agel ; and  (p.  679)  that  he  "refers  most — perhaps  all — of 
Matthew's  Bretonian  to  the  Cunadian”  [Lower  Ord.].  In  1913  (12th 
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Int  Geol.  Cong.  Guidebook  1,  p.  270)  Hyde  referred  Bretonian  to  Oamb., 
as  did  Matthew  in  1914  (Hoy.  Soc.  Canada  Trans.,  ser.  8,  vol.  8,  sec.  4, 
p.  77).  In  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland, 
No.  4)  G.  Van  Ingen  referred  Bretonian  to  Lower  Ord.,  as  did  Ulrich  in 
1919  (Md.  Geol.  Surv.  Camb.  and  Ord.  vol.,  chart  opp.  p.  90). 

Brevard  schist. 

Lower  Cambrian:  Western  North  Carolina  (Transylvania,  Buncombe  and 
McDowell  Counties),  northwestern  South  Carolina,  and  northwestern 
Georgia. 

A.  Keith.  1905  (U.S.G.S.  Mount  Mitchell  folio.  No.  124,  p.  5 and  columnar  sec- 
tion). Brevard  achiat. — Mostly  schist,  of  dark  bluish  black  or  black  color  and  sed. 
origin.  Between  Swanannon  Gap  and  Old  Fort  the  schistose  character  Is  less 
pronounced  and  the  rock  is  a bonded  mica-slate.  All  strata  are  fine  grained 
except  a few  siliceous  layers,  which  represent  original  sandy  strata.  The  rocka 
are  composed  mainly  of  very  fine  quartz  and  muscovite,  with  countless  minute 
grains  of  iron  oxides  scattered  throughout.  Graphite  in  minute  grains  is  a 
common  constituent  and  here  and  there  oecurs  in  layers ; has  been  mined.  Lss. 
are  not  found  in  Mount  Mitchell  quad.,  but  a few  mi.  SW.  of  Fairvlew  they 
appear  at  frequent  intervals  for  more  than  50  mi.  Principal  variation  in  appear- 
ance of  fm.  Is  in  presence  or  abs^m-e  of  garnets  (of  secondary  origin).  Thickness 
1,000 -f-  ft.  Rests  uncon.  on  Archean  gneisses  and  granites. 

Named  for  exposures  near  Brevard.  Transylvania  Co.,  N.  C. 

Brewer  phyllite  member  (of  Talladega  slate). 

Pre-Cambrian  or  Paleozoic:  Northern  central  and  eastern  Alabama. 

C.  Butts.  1926  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14.  map.  p.  52).  Brewer  phyllite 
memb.  of  Talladega  al. — Sericitic  phyllite  of  deep  purplish  or  chocolate  color, 
occurring  in  Talladega  si.  a few  hundred  ft.  above  Sawyer  Is.  memb.  Max. 
thickness  1.000±  ft. 

C.  Butts  (U.S.G.S.  Montevallo-Columbiana  folio.  No.  226.  in  press),  treated 
Brewer  phyllite  as  a distinct  fm.,  underlain  by  Waxahatchee  si.  and  overlain  by 
Wash  Creek  8l. 

Named  for  exposures  at  Brewer  School,  in  Columbiana  quad.,  in  Chilton  Co. 

Brewer  Creek  latite. 

Tertiary:  Southern  Colorado  (Bonanza  district,  Saguache  County). 

W.  8.  Burbank.  1932  (U.S.G.S. P.P.  169).  Brewer  Creek  latite. — Flows.  500^  ft. 
thick.  Overlies  Porphyry  Peak  rhyolite  and  is  overlain  by  andesite  flows.  Ex- 
posed N.  of  and  westward  along  Brewer  Creek. 

Brewer  Dock  member. 

Silurian  (Nlagaran)  : Western  central  New  York  (Rochester  region). 

H.  E.  Ailing  and  J.  E.  Hoffmelstor,  1932  (16th  Int.  Geol.  Cong.  Guidebook  4, 
chart  opp.  p.  6,  pp.  106.  107,  108).  In  the  Clinton  of  Rochester  region,  above 
Maplewood  sb.  occurs  about  3 ft.  of  interbedded  Is.  and  sb.,  typically  exposed 
in  Genesee  Gorge  near  Brewer  Dock,  and  locally  known  as  Brewer  Dock  lea.  and 
ahalea.  Characteristic  fossil  (chiefly  In  Is.  layer*)  Is  a minute  gastropod  of 
genus  Cycloro.  The  brachiopod  Hyattidina  congeata  Is  also  found  In  the  fm. 
Overlain  by  Furnacevllle  iron  ore. 

J.  T.  Sanford,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  1,  p.  194).  The  former 
Bear  Creek  of  Genesee  Gorge  Is  designated  as  Brewer  Dijck  memb.  of  the  Reynalea, 
as  the  fm.  at  Bear  Creek  la  younger.  (All  are  Included  in  Clinton.] 

Brewerton  shale. 

Silurian  : Central  New  York. 

G.  H.  Chadwick.  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29.  pp.  327-368).  Brewerton  ah. — 
Fossillferous  shale**,  36  ft.  thick,  lying  just  under  Kirkland  Is.  in  Lakeport  section. 
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and  terminating:  downward  with  a blark  pebble  seam.  Exposed  at  Brewerton 
(Onondaga  Co.].  Overlies  true  Williamson  sh.  [memh.  of  Clinton  fm.]. 

E.  O.  Ulrich,  1023  (Md.  Geol.  Surv.  8il.  vol.,  pp.  101,  347,  etc.).  (See  1023  entry 
under  Phoenix  or  Bchroeppel  «/».] 

tBrewerville  sandstone.  (In  Chester  group.) 

Mississippian : Southwestern  Illinois  and  southeastern  Missouri. 

8.  Weller,  1013  (111.  Acad.  Scl.  Tran*.,  voL  6,  pp.  120,  121).  Brewervillc  »$. — 
Massive  brown,  fine  or  medium-grained  ss.,  in  thick  beds,  often  more  or  less 
conspicuously  cross  bedded.  Thickness  70  to  80  ft.  Uncon.  underlies  Renault 
fm.  and  uncon.  overlies  Ste.  Genevieve  Is.,  or,  where  that  fin.  is  absent,  St.  Louis 
la.  Equiv.  to  more  massive  basal  memh.  of  Cypress  ss.  of  Engelmann  and  Ulrich. 

Later  (1920)  abandoned  by  Weller,  for  older  name  Aux  Vases  88.  The 
true  Cypress  is  now  known  to  be  a much  younger  ss.  (See  111.  chart) 

Named  for  Brewerville  Twp,  Randolph  Co.,  where  it  is  well  exposed  in 
Mississippi  River  bluffs. 

t Brewster  formation. 

Middle  Ordovician:  Southwestern  Texas  (Brewster  County). 

J.  A.  Udden,  C.  L.  Baker,  and  E.  B3se,  1916  (Untv.  Tex.,  Bur.  Econ.  Geol.  and  Tech. 
Bull.  44,  pp.  35,  37).  Brctcfiter  fm. — Interbedded  dark-colored  sss.  and  shales 
of  Upper  Camb.  age,  occupying  small  areas  in  the  ancient  eroded  mtn  folds  in 
Brewster  Co.,  5 to  30  ml.  8.  of  Marathon.  Total  thickness  unknown.  Underlies 
Marathon  series  (Lower  and  Middle  Ord.) 

P.  B.  King,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  0,  pp.  1063-1064).  Fossils  recently 
collected  from  typical  Brewster  fm.  show  that  type  section  is  part  of  Woods 
Hollow  sh.,  of  Middle  Ord.  (Trenton)  age,  and  that  “Brewster”  should  be  aban- 
doned and  a'  new  name  be  given  to  the  indigenous  Upper  Camb.  strata.  They  are 
here  named  Dagger  Flat  an. 

Named  for  exposures  in  Brewster  Co. 

Brezee  phyllite. 

Lower  Cambrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith,  1032  (Wash.  Acad.  Scl.  Jour.,  vol.  22,  pp.  360.  390).  Brrsee  phgllUe. — 
Almost  wholly  si.  or  phyllite,  dark  or  bluish  gray,  much  of  It  banded  with  light 
gray.  Weathers  brownish  or  dull  greenish  gray.  In  upper  part  Is  a bed  of  calc, 
qtzite,  5 to  10  ft.  thick,  that  can  be  followed  for  considerable  distances.  Locally  this 
qtzitc  passes  Into  sandy  Is.  A few  ft.  below  the  qtzite  is  a zone  of  small  Is.  lenses. 
Lowest  part  of  fm.  contains  beds  of  cherty  si.,  mostly  black  but  associated  with 
purple  si.  of  kind  so  characteristic  of  the  Lower  Camb.  in  Taeonic  Range.  Thick- 
ness doubtless  exceeds  500  feet.  Outcrops  around  N.  and  NW.  margins  of 
Taconic  Range.  Underlies  Stiles  phyllite.  What  normally  lies  beneath  it  is  not 
known  because  of  overtbrust.  Named  for  Brezee  Mill  Creek,  which  flows  out  of 
NE.  end  of  Taconic  Range  [3  mi.  S.-8W.  of  Brandon,  according  to  Keith,  personal 
communication  ; so  must  be  in  Brandon  or  Castleton  quad.,  but  name  not  shown 
on  either  map]. 

Briarfield  dolomite. 

See  Brier  field  dol. 

Briceville  shale.  (In  Pottsvllle  group.) 

Pennsylvanian:  Eastern  Tennessee. 

A.  Keith.  1806  (U.  S.  G.  S.  Loudon  folio.  No.  25.  p.  4).  BriceviUe  * A.— Mainly  bluish 
gray  and  black  fine-grained  sh.,  containing  mnny  small  beds  of  hard  ss.  and 
workable  coal  seams.  Thickness  300  ft.  or  more.  Highest  fm.  in  Loudon  quad. 
Overlies  Lee  cgl.  (In  type  area  (to  NE.  of  Loudon  quad.)  the  fm.  is  overlain  by 
Wartburg  ss.,  according  to  U.  S.  G.  S.  folio  No.  33 ; but  the  fm.  overlying  the 
Briceville  was  in  1025  named  Jellico  fm.  by  L.  C.  Glenn,  and  Wartburg  ss.  was 
restricted  to  a s a near  middle  of  Briceville  sli.,  which,  according  to  Glenn,  Is  the 
ss.  exposed  at  Wartburg.  These  changes  of  definitions  have  not  been  considered 
by  U.  8.  Geol.  Survey  for  its  publications.] 
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L.  C.  Glenn,  1925  (Tenn.  Dept.  Eld..  Dlv.  Geol.  Bull.  33B,  p.  16),  gave  thickness  of 
Brlcevllle  fm.  as  550  to  825  ft.,  and  stated  It  is  now  known  that  there  are  at 
least  200  and  probably  800  or  even  more  ft.  of  shales  belonging  to  this  fm.  be- 
neath drainage  level  In  Brlceville-Coal  Creek  region,  and  that  85  per  cent  of  £m. 
is  sh. 

Named  for  occurrence  at  Brice ville,  Anderson  Co. 

Brick  Yard  limestone. 

Pennsylvanian : Northern  central  Texas  (Eastland  County). 

W.  G.  Wender,  1929  (Tex.  Bur.  Econ.  Geol.  geol.  map  of  Elastland  Co.).  [Brick- 
Yard  Is.  is  shown  in  section  as  lying  75  ft.  below  Lake  Pinto  bb.,  In  Mineral 
Wells  fm.  Is  not  defined,  and  is  not  listed  by  E.  H.  Sellards,  Univ.  Tex.  Bull. 
3232,  1933.] 

Bridal  Veil  granite. 

Probably  Cretaceous:  Northern  California  (Yosemite  region). 

H.  W.  Turner,  1899  (Jour.  Geol.,  vol.  7,  p.  154).  Bridal  Veil  granite. — Fine- 
grained white  granite,  occurring  in  drainage  of  Bridal  Veil  Creek,  on  Horse 
Ridge,  and  at  many  other  points  in  Yosemite  Park. 

Forms  brink  of  Bridalveil  Fall. 

Bridgeburg  horizon. 

Silurian : Western  New  York. 

G.  II.  Chadwick,  1917  (sec  1917  entry  under  Bertie  Is.  tnemb.). 

Derivation  of  name  not  stated. 

Bridge  Creek  limestone  member  (of  Greenhorn  limestone). 

Upper  Cretaceous:  Western  Kansas. 

N.  W.  Bass,  1926  (Kans.  Geol.  Surv.  Bull.  11,  p.  07).  Bridge  Creek  Is.  memb. — 
Alternating  limy  sh.  and  thin  chalky  Is.  Four-fifths  of  memb.  is  limy  sh..  but 
the  Is.  beds  are  the  conspicuous  feature.  Thickness  74  ft.  Top  memb.  of  Green- 
horn Is.  in  Hamilton  and  Kearny  Counties.  Top  25  ft.  is  — Pfeifer  sh.  memb. 
of  counties  to  E.,  and  rest  of  memb.  corresponds  to  Jotmore  chalk  memb.  of  areas 
to  E.  Rests  on  Hartland  sh.  memb.  of  Greenhorn  Is.  and  is  overlain  by  Fairport 
chalky  sh.  memb.  of  Carlile  sh. 

Named  for  exposures  in  Bridge  Creek  NW.  of  Medway,  Hamilton  Co. 

Bridge  Creek  shales. 

Miocene  (lower)  or  Oligocene:  Central  northern  Oregon  (John  Day  Basin). 

R.  W.  Chaney,  1927  (Carnegie  Inst  Wash.  Pub.  346).  Bridge  Creek  leaf  shales, 
heretofore  included  in  upper  part  of  Clarno  fm.,  properly  belong  to  John  Day 
series  (Ollg.).  [See  1927  entry  under  Clamn  fm.] 

R.  W.  Chnney,  1927  (Carnegie  Inst.  Wash.  Pub.  349,  pp.  1-22).  Bridge  Creek 
shales. — At  least  40  ft.  thick.  On  Bridge  Creek  consist  of  layers  of  leaf-bearing 
shales  separated  by  beds  of  fine  yellow  clay  up  to  1 ft.  thick.  At  Clarnos  Ferry 
and  at  Grays  Ranch  on  Crooked  River  the  intervening  clays  are  thicker  and 
coarser  than  at  Bridge  Creek.  Horizontally  the  leaf  shales  do  not  appear  to 
extend  great  distances,  probably  rot  more  than  a few  hundred  ft.,  and  are  sur- 
rounded by  the  banded  reddish  and  yellowish  shales  characteristic  of  lower  John 
Day.  On  lithologic  and  strat.  grounds  it  does  not  seem  possible  to  draw  line 
btw.  the  leaf  shales  and  the  lower  John  Day  beds  with  which  they  are  associated. 
Flora  Is  more  closely  related  to  Mio.  floras  of  West  than  to  Eo.  [On  p.  47  he  as- 
signed Bridge  Creek  flora  to  Ollg.]  Bridge  Creek  sh.  here  included  in  John  Day 
series,  Instead  of  Clarno  fm. 

See  under  Clarno  fm. 

R.  W.  Brown  classifies  the  flora  from  Bridge  Creek,  Oreg.,  as  lower  Mio. 
(See  recent  U.  S.  G.  S.  publications.) 

Bridgeport  sandstone.  (In  Wills  Creek  shale.) 

Silurian:  Central  Pennsylvania  (Perry  County). 

E.  W.  Clnypole,  1885  (2d  Pa.  Geol.  Surv.  Rept.  FJ(  pp.  57,  58).  Bridgeport  ss. — 
Hard  flinty  ss.  5 ft.  thick.  Overlain  by  200  ft.  of  red  sh.  and  underlain  by 
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500  ft.  of  red  sh.,  all  Included  in  Onondaga  red  and  variegated  shales.  Best 
two  exposures  are  near  [S.  of]  Bridgeport  [Perry  Co.],  on  bank  of  Sherman's 
Creek  and  near  Mr.  Egolfs  mill  in  Kennedy’s  Valley. 

J.  P.  Lesley,  1892  (2d  Pa.  GeoL  Surv.  8umm.  Final  Kept.,  vol.  2,  pp.  761-764). 
The  Bridgeport  aa.,  in  Sallna  Lower  (Bloomsburg  red)  sh..  Is  a very  singular  bed 
of  hard  flinty  ss.,  about  8 ft.  thick,  very  hard  and  solid  in  middle  but  more  soft 
and  shaly  toward  top  and  bottom. 

Bridgeport  limestone.  (In  Palo  Pinto  formation.) 

Pennsylvanian:  Central  northern  Texas  (Wise  County). 

E.  Bose.  1918  (Univ.  Tex.  Bull.  175,  pp.  12-13).  Bridgeport  la. — Thick-bedded  gray 
and  yellowish  Is.  full  of  erinolds.  Excellent  horizon  marker.  Is  3±  ft.  thick 
near  Bridgeport  [Wise  Co.],  5 ft.  thick  near  ranch  house  of  Waggoner  rnnch ; 
eroded  to  SW.  Exposed  in  W.  part  of  East  Bridgeport.  Lies  180±  ft.  below 
Rockhill  Is.  Is  separated  from  underlying  coal  seam  worked  at  Bridgeport  by 
30rt  ft.  of  gray  marly  sh.  Appears  to  belong  to  Strawn  fm. 

Replaced  by  Willow  Point  la.  (see  1932  and  1933  entries  under  Willow  Point 
Is.)  and  included  in  Palo  Pinto  fm.  by  E.  H.  Sellards,  1933  (Univ.  Tex. 
Bull.  3232,  pp.  105,  110). 

Bridgeport  sand. 

Subsurface  sand  in  Carbondale  and  Pottsville  fins.  (Penn.)  of  Crawford 
and  Lawrence  Counties,  111.  (See  111.  Geol.  Surv.  Bull.  54,  index.)  The 
name  is  also  applied  to  a sand  in  Mansfield  ss.  memb.  of  Pottsville  fm. 
of  southern  Ind. 

Bridger  formation. 

Eocene  (middle  and  upper?)  : Southwestern  Wyoming,  northwestern  Colo- 
rado, northeastern  Utah  (Uinta  Mountains  region). 

F.  V.  Hayden,  1869  (U.  S.  Geol.  Surv.  Terr.  3d  Ann.  Kept.,  p.  191  of  1873  ed.). 
The  next  group  commences  not  far  W.  of  Bryan  and  is  doubtless  a prolongation 
upward  of  Green  River  shales.  The  sediments  are  composed  of  more  or  less  fine 
sands  and  sss.,  mostly  Indurated,  sometimes  forming  compact  beds,  but  usually 
weathering  Into  those  castellated  and  domelike  forms  which  have  given  such 
celebrity  to  the  “Bad  Lands”  of  White  River.  Church  Buttes,  near  Fort  Bridger 
[Uinta  Co.,  Wyo. ],  is  an  example  of  this  group,  and  shows  the  style  of  weathering 
to  which  I refer.  I have  called  this  group  the  Bridger  group,  from  fact  it  is  best 
develo()ed  in  this  region.  Assigned  to  upper  tertiary. 

P.  V.  Hayden,  1871  (U.  S.  Geol.  Surv.  Terr.  4th  Ann.  Rept.,  pp.  55-58).  Bridger 
group. — Leaden-gray,  sombre,  indurated  aren.  clays  intercalated  with  beds  of 
rusty-brown  and  gray  sss.,  all  tending  to  concretionary  structure  and  disintegrating 
by  exfoliation  In  thin  concentric  layers.  Aren,  materials  predominate.  Covers 
large  area  E.  of  Fort  Bridger  and  composes  upper  part  of  Bridger  Butte.  Grades 
Into  underlying  Green  River  group,  which  is  lighter  colored. 

C.  King,  1878  (U.  S.  Geol.  Expl.  40th  Par.,  vol.  1).  Bridger  group,  upper  Eocene 
fresh  water  deposits,  is  0 to  2,500  ft.  thick.  Upper  part  consists  of  1,500  ft.  of 
peculiar  clay  ss.,  olive  and  drab  banded  with  olive  green ; lower  part  consists  of 
1,000  ft.  of  drab  and  gray  ss.  with  some  admixture  of  clay.  Deposited  in  Washa- 
kie Lake.  On  N.  side  of  the  Uinta  the  beds  overlap  Green  River  group  and  come 
in  contact  with  Vermilion  Creek  group  (=Wahsatch  group  of  Hayden). 

According  to  J.  D.  Sears  and  W.  H.  Bradley  (U.  S.  G.  S.  P.  P.  132F, 
1924,  p.  99)  the  Bridger  deposits  are  of  fluviatile  and  fresh-water  lake 
origin. 

In  Uinta  Basin  of  NE.  Utah  the  Bridger  fm.  is  overlain  by  Uinta  fra. 
(upper  Eocene).  (See  under  Uinta  fm.)  Farther  NE.  in  Utah,  how- 
ever, and  in  SW.  Wyo.  and  NW.  Colo.,  the  Uinta  fra.  is  absent  and  the 
Bridger  is  uncon.  overlain  by  the  much  younger  Browns  Park  fm.  or  the 
Bishop  egl.  The  Bridger  ranges  in  thickness  up  to  2,500  ft.  For  many 
years  the  Bridger  fm.  has  been  divided  by  vertebrate  paleontologists 
of  Am.  Mus.  Nat.  Hist,  into  several  named  paleontologic  zones,  each 
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characterized  by  certain  vertebrate  genera.  These  zones  have  also  been 
called,  for  convenience,  Bridger  A,  Bridger  B,  Brblger  C,  Brblger  D,  and 
Brblgcr  E,  in  ascending  order.  In  Uinta  Basin  of  Utah  the  Bridger 
beds  eqtliv.  to  Bridger  A,  Bridger  B,  Bridger  C,  and  Bridger  D are  saiil 
not  to  be  fossiliferous,  and  the  beds  corresponding  to  Bridger  C and  r> 
have  in  the  past  been  assigned  to  Uinta  fm.  and  called  Uinta  A,  while 
beds  corresponding  to  Bridger  E horizon  of  Bridger  Basin  have  been 
called  Uinta  B,  the  overlying  beds  ( Diplacodon  zone)  being  called  Uinta 
C.  Tlie  latter  zone  (Uinta  C)  is  present  only  in  Uinta  Basin,  Utah, 
where  it  Is  600  ± ft.  thick.  It  is  the  “true  Uinta”  of  H.  F.  Osborn,  189f>, 
1900,  1929,  etc.,  and  is  Uinta  fm.  of  U.  S.  Geol.  Survey  and  other  authors. 
Some  (all?)  members  of  Am.  Mus.  Nat.  Hist,  staff,  however,  continue 
to  follow  tlie  old  classification,  and  include  in  Uinta  fm.  the  beds  equiv. 
to  Bridger  C,  D,  and  E,  calling  Bridger  C and  D the  Uinta  A,  and  call- 
ing Bridger  E the  Uinta  B.  This  old  classification  Is  followed  by  H.  E. 
Wood,  2d  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  67,  art.  5,  May  26,  1934,  pp. 
241-242),  who  calls  these  zones  members  and  applies  to  them  new  geo- 
graphic names,  as  explained  under  Blacks  Fork  memb.  of  Bridger  fm. 

tBridgerian  series. 

C.  [R.]  Keyes,  1924  (Pan-Am.  Geol.,  vol.  41.  pp.  36,  279,  309).  Bridgerian  series. — 
Sss.,  500  ft.  thick,  uncoil,  underlying  Brownian  series  (Browns  Park  fm.)  and  uncon. 
overlying  Greenian  series  (Green  River  fm.)  In  Utah.  In  Colo,  consists  of  600  ft. 
of  shales,  occupying  same  interval.  In  SW.  Wyo.  it  is  1,500  ft.  thick.  Widely 
known  as  the  Bridger  beds  or  Bridgerian  series. 

Bridge  River  series. 

Pennsylvanian  or  Permian  ( ?) : British  Columbia. 

C.  W.  Drysdale,  1916  (Canada  Geol.  Surv.  Surma.  Rept.  1915,  p.  79).  [Assigned  to 
"Devono-Carbf.,”  but  later  Canada  Geol.  Surv.  repts  assign  It  to  "Penn. -Perm."] 

Bridge  River  augite  diorite. 

Post-Lower  Cretaceous : British  Columbia. 

V.  Dolmage,  1934  (Canadian  Min.  and  Met.  Bull.  268,  p.  422). 

Bridgetimber  gravel. 

Tertiary?  (Pliocene?)  : Southwestern  Colorado. 

W.  W,  Atwood  and  K.  F.  Mather.  1932  (U.  S.  G.  S.  V.  P.  166).  Bridgetimber  gravel. — 
Ancient  gruvel  fans  of  coarse  gravel,  composed  of  bowlders  and  pebbles.  Thickness 
0 to  20  ft.  Contenip.  with  Lob  Pinos  and  Bayfield  gravels.  Caps  Bridge  Timber 
Mtn,  SW.  of  Durango. 

Bridgeton  formation.  (In  Columbia  group.) 

Pleistocene:  New  Jersey. 

R.  D.  Salisbury,  1898  (N.  3.  Geol.  Surv.  Ann.  Rept.  State  Geol.  1897.  pp.  13-16). 
Bridgeton  fm. — In  genernl  gravel,  but  contains  both  sand  and  loam  and  occasionally 
clay.  Differs  somewhat  from  overlying  Pensauken  fn>.  [restricted]  and  from  under- 
lying Beacon  Hill  fm.,  though  difference-  la  not  always  great.  Is  unlike  Beacon 
Hill  in  containing  bits  of  Ironstone  derived  from  Cret.  or  from  Beacon  Hill  fm.  Is 
like  Beacon  Hill  in  containing  much  decayed  chert.  In  general  It  may  be  said 
to  contain  auy  sort  of  material  which  Beacon  Hill  contains  and  some  which  It 
does  not.  In  some  places  seems  not  to  be  clearly  separable  from  Beacon  Hill  fm., 
while  In  others  It  la  not  easily  distinguishable  from  Pensauken.  In  other  placea  it 
is  distinctly  separable  from  the  Pensauken  and  In  still  others  from  the  Beacon 
Hill. 

R.  D.  Salisbury,  190]  (N.  J.  Geol.  Surv.  Ann.  Rept.  State  Geol.  1900.  p.  xxzv). 
Bridget  on  fm.  is  uncon.  with  overlying  Pensauken  fm.  restricted  and  with  underlying 
Beacon  Hill  fm.  Was  included  in  Pensauken  fm.  of  1895  and  earlier  repts. 

R.  D.  Salisbury  and  G.  N.  Knapp,  1917  (N.  J.  Geol.  Surv.  vol.  8,  pp.  11.  62).  Bridge- 
ton  fm. — Chlefiy  coarse  sand  and  gravel.  Uncon.  underlies  Pensauken  fm,  and 
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uncon.  overlies  Beacon  Hill  gravel.  It  has  two  contemp.  phases  so  unlike  that  they 
are  best  described  separately.  They  will  be  called  Qlassboro  phase  and  Woodmansie 
phase.  The  Qlassboro  is  better  known  and  the  more  distinctive.  It  has  its  dis- 
tinctive development  in  BW.  part  of  State.  Consists  primarily  of  gravel  and  sand, 
arkose  In  many  places.  Contains  occasional  boulders  and,  exceptionally,  seams  and 
lenses  of  clay.  Thickness  0 to  60  ft.  Its  material  is  primarily  quartzose,  and  is 
believed  to  have  been  brought  in  largely  from  N.  by  rivers  and  deposited  in  wide 
valley  btw.  Amboy  ami  Salem.  It  may  be  In  part  glacial  outwash.  The  Wood- 
mansic  phase  occurs  E.  and  N.  of  Glasshoro  phase.  It  is  not  arkose  and  is  without 
crystalline  rock,  sh.,  ret!  ss.,  etc.,  of  Glasshoro  phase.  It  la  more  largely  sand  and 
is  thinner.  Its  materials  were  derived  chiefly  from  the  Miocene  and  Cohansey  fms. 

The  Bridgeton  fm.  is  now  classified  as  basal  fm.  of  Columbia  group  in  N.  J. 
Is  of  nonglucial  origin. 

Named  for  exposures  at  Bridgeton,  Cumberland  Co. 

Bridgewater  member  (in  Marcellos  shale). 

Middle  Devonian : Central  eastern  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Scl.,  5th.  vol.  19.  pp.  133.  219.  etc.).  Bridffctcater 
memb.  of  Marcellas  Jm. — The  sh.  overlying  Chittenango  memb.  of  Marcellus  fm. 
and  underlying  Solsville  memb.  of  Marcellus  in  Chennugo  and  Unadilla  Valleys. 
Lower  part  is  soft,  fissile,  slightly  aren.  sh.  especially  characterized  by  Leiorhynchus 
limitarc,  Conularia , nnd  Btyliolina  flssurclla.  The  succeeding  zone  is  coarser  non- 
lamlnated  sh.  containing  Leiorhynchus  laura  associated  with  many  typical  Hamilton 
fossils,  showing  the  change  in  faunal  facies  to  E.  No  continuous  sequence  of  this 
memb.  is  exposed  in  Unadilla  Volley,  so  that  a number  of  ravines  must  be  visited 
in  order  to  construct  a complete  section.  The  lower  part,  including  transition  with 
Chittenango.  is  shown  in  Wordens  Gulf  1V4  mi.  W.  of  West  Winfield;  the  middle 
of  section  is  exposed  in  gully  behind  the  buildings  of  Kose  Farm  % mi.  N.  of  West 
Winfield;  and  the  upper  part,  and  its  contact  with  Solsville  memb.,  are  exposed  in 
Senbridge  Farm  2%  mi.  W.  of  Bridgewater.  Markham  and  Fork  Mtns  at  Unadilla 
Forks  are  almost  completely  composed  of  Bridgewater  sh.,  the  Solsville  being  also 
top  of  these  elevations.  Thickness  200  to  360  ± ft. 

Brier  slate  member  (of  Vulcan  iron-formation). 

Pre-Cambrian  (middle  Huronian)  : Northwestern  Michigan  (Menominee 
districtl. 

C.  It.  Van  Hiso  nnd  W.  8.  Bayloy,  1900  (G.  S.  G.  8.  Mpnomlnee  folio,  No.  02). 
Brier  si.  memb. — Heav$\  black,  ferruginous  quartzose  si.,  100  to  360  ft.  thick. 
Middle  memb.  of  Vulcan  fm.  Underlies  Curry  ore-bearing  memb.  and  overlies 
Traders  ore-bearing  memb.  Named  for  Brier  Hill. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith.  1935  (U.  S.  G.  S.  P.  P.  184),  adopted  iron-fm. 
as  a lithologic  term,  and  changed  age  of  Vulcan  iron-fm.  from  upper  Huronlac  to 
middle  Huronian. 

tBrier  Creek  marl. 

Oligocene  and  Miocene:  Southeastern  Georgia  and  western  South  Carolina. 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C.,  advance  copies;  pub- 
lished in  1008,  in  S.  C.  Geol.  Surv.,  aer.  4,  Bull.  2)  ; 1907  (Summary  of  mineral 
resources  of  S.  C.t  pp.  12,  18,  name  only,  not  defined)  ; 1908  (S.  C.  Geol.  Surv., 
ser.  4,  Bull.  2,  pp.  435.  464,  465).  Brier  Creek  phase. — A high  grade  marl  of  a 
pale  yellow  color  typically  exhibited  along  Brier  Creek,  near  Jacksonboro,  Ga.  In 
a silicified  form  it  is  probably  represented  on  western  scarp  of  Coosawhatchle  River 
near  Gifford  Station.  Overlies  King’s  Creek  phase  S.  of  line  of  Cohen’s  Bluff  near 
upper  line  of  Hampton  Co.,  S.  C.  Assigned  to  Olig. 

According  to  studies  of  C.  W.  Cooke  this  bed  in  Gh.  (type  loc.)  is  Flint  River 
fm.  (Olig.),  and  at  the  one  locality  mentioned  in  S.  C.  it  is  Hawthorn  fm. 
(lower  Mlo.). 

Brierfield  dolomite. 

Upper  Cambrian  : Northern  central  Alabama. 

E.  0.  Ulrich.  1911  (Geol.  8oc,  Am.  Bull.,  vol.  22,  pp.  628.  633.  634,  pi.  27).  Name 
suggested  by  Charles  Butts.  Briarfleld  dot. — Chiefly  medium  thick-bedded  blue  nnd 
gray  siliceous  doL,  1,260  ft.  thick.  Well  exposed  In  Cahaba  Valley  along  Six  Mile 
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Creek,  10  mi.  8W.  of  Montevallo.  Not  observed  elsewhere.  Upper  200  ft.  blue 
dol. ; the  weathered  rock  above  the  middle  for  400  to  500  ft.  is  streaked  with 
convoluted  plates  of  silica  and  weathers  with  drusy  incrustations;  except  for 
basal  part,  the  lower  half  is  without  chert ; the  basal  part  on  weathering  is 
marked  by  abundant  dense  residual  chert.  Underlies  Ketona  dol.  and  uncon. 
overlies  Upper  Camb.  blue  lss.  [Conasauga  Is.]  and  Conasauga  sb.  [ *=■  Conasauga 
Is.].  Basal  fm.  of  Ozarkian  system.  Named  for  exposures  on  Mahan  Creek  in 
vicinity  of  Brierfleld  [correct  spelling],  Bibb  Co. 

Brigham  quartzite. 

Middle  and  Lower  (?)  Cambrian:  Northeastern  Utah  and  southeastern 
Idaho. 

C.  D.  Walcott,  1908  (Smithsonian  Mlsc.  Coll.,  vol.  53,  No.  1804,  pp.  6.  7).  Brigham 
fm. — Massive  qtzitic  sss.  underlying  Langston  fm.  Thickness  at  Brigham,  Utah, 
2,000-fft. ; in  Blacksmith  Fork.  Utah.  1.250  ft.;  in  section  W.  of  Liberty,  Boar 
Lake  Co.,  Idaho,  1,000-fft.  Characteristic  Middle  Camb.  fossils  In  upper  part. 
Type  loc.  is  W.  front  of  Wasatch  Range  NE.  of  Brigham,  Box  Elder  Co.,  Utah. 

C.  D.  Walcott.  1912  (U.8.G.8.  Mon.  51,  p.  153,  footnote).  Line  of  separation  btw. 
Middle  and  Lower  Camb.  occurs  somewhere  in  Brigham  qtzlte. 

Bright  Angel  shale.  (Of  Tonto  group.) 

Middle  Cambrian:  Northern  Arizona  (Grand  Canyon). 

L.  F.  Noble,  1914  (U.  8.  G.  8.  Bull.  549).  Bright  Angel  sh. — Soft,  greenish,  mica- 
ceous, fossiliferou8,  sandy  sh.  with  two  thin  layers  of  brown  crystalline  Is.  locally 
present  in  middle  of  fm.  Thickness  25  to  375  ft.  Consists  of  (descending)  : (1) 
Alternating  layers  of  sh.  and  purplish  brown  ss.  underlain  by  soft,  greenish,  mica- 
ceous sandy  sh.,  13  ft. ; (2)  snuff-colored  Is.,  locally  known  as  “Snuffy  Is.**  57  ft., 
including  25  ft.  of  Boft  sh. ; (3)  soft,  green,  micaceous  sandy  sh.  and  thin  sss. 
160  ft.  Middle  fm.  of  Tonto  group.  Conformably  underlies  Muav  Is.  and  con- 
formably overlies  Tapeats  ss.  Named  for  Bright  Angel  Canyon,  in  walls  of  which 
the  fra.  is  well  exposed. 

L,  F.  Noble,  1922  (U.  8.  G.  8.  P.  P.  131B),  transferred  from  Muav  Is.  to  Bright 
Angel  sh.  58  [68 ?1  ft.  of  shaly  beds  containing  near  base  a few  beds  of  mottled 
Is.  similar  to  the  mottled  lss.  of  Muav  Is. 

Bright  Diamond  limestone.  (In  Morrison  formation.) 

Upper  Jurassic : Southwestern  Colorado  (Ouray  district). 

J.  D.  Irving,  1905  (U.  8.  G.  8.  Bull.  260.  p.  56).  [In  geologic  section  of  Gold  Hill 
given  on  this  page,  upper  part  of  McElmo  fm.  is  shown  as  consisting  of  (descend- 
ing) : (1)  Greenish  altered  shales  and  sbaly  sss.;  (2)  Bright  Diamond  In.;  (3) 
Bright  Diamond  qteite;  (4)  reddish  and  greenish  shales  and  sss.  The  names  seem 
to  be  derived  from  Bright  Diamond  mine.] 

Bright  Diamond  quartzite.  (In  Morrison  formation.) 

Upper  Jurassic:  Southwestern  Colorado  (Ouray  district). 

See  under  Bright  Diamond  Is. 

Brighton  melaphyr.  (In  Boston  Bay  group.) 

Carboniferous  or  Devonian:  Eastern  Massachusetts. 

W.  W.  Dodge.  1881  (Boston  Soc.  Nat.  Hist.  Proc.,  vol.  21,  pp.  205-208),  applied 
Brighton  amygdaloid  to  fm.  now  known  as  Brighton  melaphyr. 

L.  LaForge,  1932  (U.  S.  G.  8.  Bull.  839).  Brighton  melaphyr . — Greenish,  brownish, 
or  purplish  amygdaloldni  melaphyr  of  basaltic  character.  Composed  of  dikes, 
flows,  and  probably  sIIIr  Intruded  into  and  intorbedded  with  Brookline  cgl.  memb. 
and  Dorchester  si.  memb.  of  Roxbury  cgl.  Few  ft.  to  several  hundred  ft.  thick. 
Included  in  Boston  Bay  group.  [B.  K.  Emerson  in  U.  8.  G.  8.  Bull.  597,  p.  56. 
1917,  included  these  rocks  in  Mattapan  volcanic  complex.] 

Named  for  occurrence  at  Brighton. 

Brigus  formation. 

Lower  Cambrian : Newfoundland. 

G.  Van  Ingen.  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
Brigus  fm. — Red  shales  with  nodular  Is.  Fossils.  Underlies  Smith  Point  fm. 
and  overlies  Bona  vista  fm.  Included  in  Etcheminlan  series.  [Derivation  of  name 
not  stated.] 
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Brill  sand. 

A subsurface  sand  in  Pottsville  fm.  (Penn.)  of  SE.  Ohio. 

Brimfield  schist. 

Carboniferous:  Central  Massachusetts,  southwestern  and  central  southern 
New  Hampshire,  and  northern  Connecticut. 

B.  K.  Emerson.  1898  (U.  8.  G.  S.  Mon.  29.  p.  17,  map,  pi.  34).  Brimfield  achiat.— 
Rusty  graphitic  fibrolite  schist.  Overlies  Paxton  whetstone  schist. 

B.  K.  Emerson.  1017  <U.  8.  G.  S.  Bull.  597,  pp.  59.  60.  68-72.  86-87,  234-285.  anti 
map).  Brimfield  achiat. — Coarse,  rusty  muscovlte-biotlte  schist,  full  of  pyrlte, 
graphite,  fibrollte,  and  pink  garnet.  Includes  coccolite  Is.  Named  for  occurrence 
at  Brimfield,  Mass.  Overlies  Paxton  quartz  schist.  To  E.  becomes  Worcester 
pbylllte. 

E.  Callaghan.  1931  (N.  Y.  Acad.  Bel.  Annuls,  vol.  33,  pp.  29,  63-74).  Brimfield 
achimt  restricted  and  redefined.  Given  significance  as  a fm.  rather  than  a rock 
type.  Retained  for  thin  layer  of  blotite  schist  that  overlies  Paxton  feldspathic 
schist ; the  biotite  schist  that  underlies  Paxton  feldspathic  schist  and  was  formerly 
included  in  Brimfield  schist  being  here  named  Ware  achiat.  The  schist  at  Brlra- 
fieid,  the  type  loc..  Is  this  upper  biotite  schist.  Occurs  btw.  shaft  4 and  the 
granite  and  in  W.  end  of  Wachusett-Coldbrook  tunnel.  Thickness  900  ft.  to  E., 
1,100+  ft.  to  W.  May  be  Carbf. 

W.  G.  Foye  and  A.  C.  Lane,  1934  (Am.  Jour.  Sci.,  5th,  voL  28,  p.  138),  consider  this 
fm.  to  lie  pre-Carbf. 

Briones  sandstone.  (In  San  Pablo  group.) 

Mi<xt*ne  (upper)  : Western  California  (San  Kranciseo  region). 

A.  C.  Lawson,  1914  (U.  8.  G.  8.  San  Francisco  folio.  No.  193).  Brionea  aa. — Pre- 
vailingly light-colored  to  whitish,  well- washed  ks..  In  some  places  pebbly  or  con- 
glomeratic, and  in  general  of  coarser  texture  than  lower  sss.  of  Monterey 
group,  of  which  It  is  top  fm.  Thickness  2,300  ft.  Very  fosslliferous.  [Fossils 
listed.)  Includes  the  nonpersistent  Hercules  sh.  memh.  Overlies  Rodeo  sh. 
and  uncon.  underlies  San  Pablo  fm.  Named  for  exposures  In  Briones  Hills, 
Contra  Costa  Co. 

B.  L.  Clark,  1921  (Jour.  Geol.,  vol.  29,  pp.  586-614),  transferred  these  beds  to  San 
Pablo  group. 

B.  L.  Clark,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  pp.  751-770).  San  Pablo  group 
(upper  Mlo.)  Includes  (descending)  Neroly  fm.,  Ciorbo  fm..  and  Brionea  fm. 
The  latter  fm.  is  locally  known  as  Aatrodopaia  brewerianua  gone.  It  was  formerly 
included  In  Monterey  group,  but  Parker  Trask  (1922)  showed  that  stratlgraphlcally 
and  faunally  It  is  more  closely  related  to  overlying  San  Pablo  group.  [This 
Is  present  approved  definition  of  U.  8.  Geol.  Survey.) 

Brisco  formation. 

Silurian:  British  Columbia. 

C.  D.  Walcott,  1924  (Smithsonian  Mlsc.  Coll.,  vol.  75,  pp.  11,  26,  47). 

Bristol  granite  gneiss. 

Ordovician  (?)  : Central  Connecticut. 

H.  E.  Gregory,  1906  (Conn.  Geol.  and  Nnt.  Hist.  8urv.  Bull.  6.  pp.  104-105  and 
map).  Bristol  granite  ffnei**. — Consists  of  granite  of  varying  texture  and  color, 
of  gneisses  and  schists  derived  from  the  granite,  and  of  hornblende  gneiss  and 
hornblende  schist.  The  typical  granite  gneiss  is  light  gray,  with  gneissoid  struc- 
ture more  or  less  developed  by  presence  of  layers  of  biotite;  the  more  schistose 
layers  have  muscovite.  Quartz,  ortboclase,  some  oligodase,  andesine,  and  biotite 
are  chief  components.  Garnet  nearly  always  present  and  in  plaices  is  principal 
mineral.  Noticeable  feature  Is  presence  of  rounded  and  lens-shaped  eyes,  made 
up  of  zone  of  white,  granular  quartz-feldspar  aggregate,  inside  which  is  a dark 
spot  composed  largely  of  garnet  and  chlorite.  Covers  large  part  of  Bristol  Twp. 

H.  E.  Gregory  and  11.  H.  Robinson,  1907  (Conn.  Geol.  and  Nat.  Hist.  8urv.  Bull.  7. 
p.  34).  Brlalol  granite  gni  ia>*  was  originally  a mass  of  granite  and  illorlte  in- 
truded into  llartlaiul  (Iloosac)  schist. 

W.  M.  Agar.  1934  (Am.  Jour.  Bel..  5th.  vol.  27,  pp.  354-374).  Bristol  quarts  diorite 
appears  to  be  older  than  Brookfield  diorite. 
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Bristol  limestone.  (In  Washington  formation.) 

Permian:  Northern  West  Virginia. 

R.  V.  Hennen,  1912  (W.  Va.  Geol.  Surv.  Kept.  Doddridge  and  Harrison  Counties, 
p.  168).  Bristol  Is. — Buff-colored  la,  very  often  nodular  and  brecclated.  Thick- 
ness 0 to  4 ft.  Underlies  Washington  Are  clay  and  overlies  Washington  bs. 
Named  for  Bristol,  Harrison  Co. 

E.  L.  Core,  1929  (W.  Va.  Acad.  Sci.  Proc.,  vol.  3,  pp.  204-205).  Near  base  of  Little 
Washington  coal  near  Core,  Monongalia  Co.,  occurs  a massive,  very  hard,  blue- 

gray  ss.,  10  to  15  ft.  thick,  here  named  DolU  Run  ss.  Beneath  this  ss.  comes 

the  siliceous  Bristol  Is.,  quite  persistent  but  here  commercially  unimportant. 
Its  thickness  is  2 to  8 ft.  The  40  to  50  ft.  beneath  Bristol  Is.  Is  made  up  mostly 
of  shales  and  thin  sbaly  sss.  except  in  N.  part  of  area,  where  occurs  the  massive 
Mannington  ss.,  15  to  25  ft.  thick.  [According  to  Core  and  other  writers  tha 

Washington  ss.  lies  much  higher  in  the  section  than  Bristol  Is.,  so  whether  the 

Is.  called  Bristol  by  Core  is  true  Bristol  Is.  is  a question.] 

fBristol  formation. 

Pliocene:  Northern  Florida. 

E.  H.  Sellards,  1918  (Fla.  Geol.  Surv.  10th  and  11th  Ann.  Kept.,  p.  51).  If 
Altamaha  Is  retained  as  a fm.  name,  restricted  if  necessary  to  the  deposits  con- 
sisting chiefly  of  red  sands  and  clays  lying  above  the  Miocene,  it  is  very  possible 
that  the  similar  materials  of  this  area  btw.  Apalachicola  and  Ocklocknee  Rivers 
may  be  included  In  that  fm.  If  not  referable  to  Altamaha  fra.,  possibly  these 
materials  may  be  referred  to  Cltronelle  fm.,  although  this  should  not  be  done 
until  fossils  can  be  obtained  or  continuity  of  deposition  with  Cltronelle  fm.  can 
be  determined.  If  these  materials  can  be  referred  to  neither  of  these  fms., 
they  may  be  known  as  Bristol  fm.,  from  their  typical  exposure  in  vicinity  of 
Bristol,  where  they  are  known  to  lie  stratlgraphlcally  above  the  Choctawha tehee 
Miocene. 

C.  W.  Cooke  and  8.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Rept.),  mapped 
these  deposits  as  Cltronelle  fm.,  and  abandoned  the  preoccupied  name  “Bristol.” 

Bristol  series. 

Pre-Cambrian : Quebec. 

M.  E.  Wilson,  1924  (Canada  Geol.  Surv.  Mem.  136,  p.  23). 

Bristol  Bay  silts  and  gravels. 

Pleistocene : Southern  Alaska. 

J.  E.  Spurr,  1900  <U.  8.  G.  S.  20th  Ann.  Rept..  pt.  7.  pp.  177-178).  Bristol  Bay 
silts  and  (/ravel *,  Pleist.,  extend  from  Togiak  Bay  to  Bristol  Bay. 

Bristol  Pan  limestone. 

Mississippian  (lower)  : Eastern  Nevada  (Pioche  district). 

L.  G.  West  gate  and  A.  Knopf,  1932  (U.  S.  G.  8.  P.  P.  171,  pp.  7,  20,  map,  etc.). 
Bristol  Pass  Is. — Gray,  finely  crystalline  Is.,  slightly  cherty.  Greatest  measured 
thickness  305  ft.,  but  full  thickness  is  unknown.  Seems  to  conformably  overlie 
West  Range  Is.  (Upper  Dev.)  and  occupies  strat.  position  below  Peers  Spring  fm. 
Named  for  occurrence  at  Bristol  Pass,  in  summit  of  hill  immediately  N.  of 
benchmark  6149.  Fossils  (of  Madison  age)  listed. 

Bristow  shale  and  sandstone.  (In  Chester  group.) 

Mississippian : Southwestern  Indiana  and  western  central  Kentucky. 

W.  N.  Logan,  1924  (Ind.  Dept.  Cons.  Pub.  42,  pp.  11.  125.  Taken  from  unpub- 
lished rept.  on  Perry  Co.,  Ind.,  by  C.  A.  Malott).  Bristol  sh.  and  ss. — Underlies 
Mount  Pleasant  shales  and  sss.  and  overlies  Buffalo  Wallow  shales.  Belongs  in 
upper  part  of  Chester  group.  Thickness  25  ft.  In  well  log  in  Knox  Co.,  Ind. 

C.  A.  Malott,  1925  (Ind.  Acad.  Sci.  Proc.,  vol.  34,  pp.  110-132).  Bristow  ss. — 
Thin  to  massive  ss.,  fine-grained  and  hard,  often  qtxitic,  well  Jointed.  Occurs  in 
upper  Chester  shales,  about  210  ft.  above  Glen  Dean  Is.  Thickness  usually  3 to 
7 ft.,  but  in  places  It  reaches  a known  max.  of  25  ft.  lies  20  or  more  ft.  above 
Siberia  Is.  and  15  to  35  ft.  below  Mount  Pleasant  ss.  Named  for  exposures  at 
and  near  village  of  Bristow.  Perry  Co.,  Ind.  Also  identified  at  Buffalo  Wallow, 
1%  mi.  W.  of  Cloverport,  Breckinridge  Co.,  Ky.,  where  it  is  0 to  4 ft.  thick. 
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M.  A.  Harrell,  1936  (Ind.  Dept.  Cons.  Pub.  133,  p.  78),  listed  (bot  did  not  define) 
Oennet  Creek  fm.,  10  to  35  ft.  thick,  as  underlying  Mount  Pleasant  tw.  and  over- 
lying  Bristow  ss. 

Bristow  formation. 

Pennsylvanian:  Central  Oklahoma  (Creek  County). 

A.  E.  Fath,  1925  (U.  S.  G.  S.  Bull.  759,  pp.  13-15).  Bristow  fm. — Includes  ah 
strata  btw.  Elgin  ss.  above  and  base  of  Tiger  Creek  ss.  memb.  below.  Consists 
of  an  lnterbedded  series  of  ss.  and  sb.  aggregating  600  ± ft.  in  thickness.  The 
sss.  are  generally  gray  to  yellowish  brown  and  friable.  In  N.  part  of  Bristow 
quad,  some  of  shales  are  gray  and  have  considerable  thickness.  Here  and  to  N. 
beyond  this  quad,  it  would  be  possible  to  divide  the  fm.  into  strut,  units,  but  to 
S.  the  shales  become  thinner,  change  from  gray  to  red,  and  lose  their  identity  as 
mappable  units,  making  the  fm.  a monotonous  series  of  lnterbedded  ss.  and  sh. 
throughout.  Named  for  Bristow,  Creek  Co. 

Brito  formation. 

Tertiary:  Nicaragua. 

C.  W.  Hayes,  1899  (Geol.  Soc.  Am.  Bull.,  vol.  10,  pp.  285-308 ; and  Nicaragua  Canal 
Commission  Kept.,  p.  114).  Assigned  to  Oilg. 

A.  H.  Red  field,  1923  (Econ.  Geol.,  vol.  18.  p.  361)  and  1924  (Revista  econftmlca, 
San  Salvador,  afio  11,  No.  4.  p.  175),  assigned  Brito  beds  of  Costa  Rica  to  Eo. 

Brittania  formation. 

Carboniferous  ( ?)  : British  Columbia. 

O.  E.  Le  Roy,  1908  (Canada  Dept.  Mines,  Geol.  Surv.  Branch  Pub.  No.  990,  p.  15). 
[Assigned  to  “Devono-Carbf.'*  Subsequent  repts  of  Canada  Geol.  Surv.  assign  it  to 
Carbf.,  to  Jurassic,  and  to  Trlassic  (?).] 

Britton  clay. 

Upper  Cretaceous  (Gulf  series)  : Eastern  Texas  (Trinity  and  Brazos  River 
regions). 

W.  S.  Adkins,  1933  (Univ.  Tex.  Bull.  3232,  pp.  239,  270,  425).  Britton  clay  ( from 
W.  L.  Morenum's  unpublished  description ). — Type  loc.,  Britton,  NW.  part  of  Ellis 
Co.  Typical  thickness  250  ft. ; near  Dallas  300  or  more  ft.  Mostly  blue  clay,  with 
a few  fiaggy  Is.  seams  and  calc,  concretions,  the  latter  more  abundant  near  top. 
tirades  up  into  Arcadia  Park  fm.  and  overlies  Tarrant  fm.,  all  of  which  are=— 
Eagle  Ford. 

Broad  back  series. 

Pre-Cambrian : Quebec. 

H.  C.  Cooke,  1914  (Canada  Geol.  Surv.  Summ.  Kept.  1912,  p.  339). 

Broad  Branch  series. 

Pre-Cambrian:  District  of  Columbia. 

W J McGee,  G.  H.  Williams,  and  N.  H.  Darton,  1893  (5th  Int.  Geol.  Cong.,  p.  244). 
Granitic  and  schistose  rocks  assigned  to  Archean. 

Broad  Ford  sandstone.  (In  Pocono  sandstone.) 

Mississipplan : Southeastern  West  Virginia  and  southwestern  Virginia. 

D.  B.  Reger,  1925  (Econ.  Geol.,  vol.  20,  pp.  778-779).  Broad  Ford  ss. — A very 
prominent  red  ss.  with  distinctive  lithology  and  marine  fossils.  Occurs  a few 
ft.  below  Langhorne  coal  in  Poverty  Gap  and  is  traceable  for  several  hundred  ml. 
through  Appalachian  region.  Thickness  230  ft.  Named  for  its  best  exposure  in 
Smyth  Co.,  Va. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  505,  520).  Broad  Ford  ss. — Usually  reddish  brown;  occasionally  greenish  gray 
or  rusty  ledge ; rarely  gray ; usually  thick  bedded ; frequently  hard  but  often  shaly 
and  weathering  to  concretionary  or  chunky  blocks ; marine  fossils  In  several  zones. 
Thickness  50  to  300  ft.  Lies  a few  ft.  below  Langhorne  coal  and  25  to  100  ft. 
above  Sunbury  sh. ; all  Included  in  Pocono  series.  Type  loc.  at  line  btw.  Smyth 
and  Tazewell  Counties,  Va.,  about  Vi  ml.  N.  of  Broad  Ford  Village  where  Laurel 
Creek  of  Holston  River  cuts  a gap  through  ridge  known  as  Pine  Mtn  on  W.  and 
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Brushy  Mtn  on  E.  Also  observed  in  Montgomery  nnd  Giles  Counties,  Vn..  and 
in  Mercer,  Monroe,  Greenbrier,  nnd  Summers  Counties,  W.  Va.,  and  across  latter 
State,  through  Pocahontas  and  Preston  Counties,  into  Pa. 

Broad  Top  series. 

Carboniferous : Pennsylvania. 

II.  D.  Rogers,  1836  (1st  Ann.  Kept.  State  Geol.  Pa.,  pp.  16-18).  Included  in  Coal 
Measures. 

Broadway  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  Ohio.  Named  for  village  in 
Union  Co.  See  U.  S.  G.  S.  Mon.  41,  1902,  pp.  531-537. 

Brock  shale. 

Upper  Triassic:  Northern  California  .(Redding  quadrangle). 

J.  S.  Diller,  1906  (C.  S.  O.  S.  Redding  folio,  No.  138).  Brock  stu  conformably  over- 
lies  Hosselkus  Ik.  in  Brock  Mtn,  whence  the  name,  and  has  a thickness  of  about 
400  ft.  In  lower  300  ft.  or  more  adjoining  the  Is.  the  shales  are  dark,  somewhat 
calc.,  and  frequently  contain  Halobia.  Above  these  come  sandy  shales,  gray  and 
reddish  in  color,  and  characterized  locally  by  Pxeudomonotis  aubcirculari8.  Is 
overlain,  probably  uncoil.,  by  Modln  fm.  [Brock  sh.  is  approx.  = Swearinger  si.] 

Brock  series. 

Pre-Cambriau : Quebec. 

H.  C.  Cooke,  1919  (Jour.  Geol.,  vol.  27,  p.  263). 

Brockenback  Hill  formation. 

Lower  Cretaceous:  Southwestern  British  Columbia  (Harrison  Lake  re- 
gion). 

C.  H.  Crickmay,  1930  (Geol.  Mag.,  vol.  67,  pp.  487,  488).  Brockenback  Hill  fm. — 
Aggls.,  3.600  ft.  thick,  yielding  Aucclla  cra»*icolli8.  Assigned  to  Lower  Cret.  Over- 
lies  Peninsula  fm.  (Lower  Cret.). 

Brockville  granite. 

Pre-Cambrian : Ontario. 

J.  F.  Wright,  1923  (Canada  Geol.  Surv.  Mem.  134,  p.  25). 

Broken  Arrow  formation. 

Pennsylvanian:  Northeastern  Oklahoma  (Tulsa  County)  and  central  Okla- 
homa (Creek  County). 

R.  H.  Wood,  1925  (Okln.  Geol.  Surv.  Bull.  35,  p.  71).  Broken  Arrow  fm. — Mostly 
green  sh.,  but  Includes  a few  thin  beds  of  Is.  and  some  ss..  notably  in  lower 
part.  S.  of  Arkansas  River.  Thickness  350  to  500  ft.  or  more ; thickest  toward  S. 
Outcrops  in  a belt  10  to  15  ml.  wide,  extending  from  village  of  Broken  Arrow 
[Tulsa  Co.  1 southward  to  Arkansas  River  und  beyond  it  for  several  miles.  Em- 
braces all  strata  btw.  Fort  Scott  Is.  below  und  Dtiwson  coal  above.  The  equiva- 
lent fins,  to  N.  are  (descending)  Nowata  sh..  Altamont  Is.,  llundera  sh.,  Pawnee 
Is.,  and  Labette  sh. 

Brokeoff  andesite. 

See  under  Divide  Peak  andesite. 

Bromide  formation. 

Middle  Ordovician:  Central  southern  Oklahoma  (Arbuckle  Mountains). 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22.  pi.  27),  showed  a new  fm., 
called  Bromide , of  Black  River  and  uppermost  Chaxy  age,  as  overlying.  In 
places  uncon..  Simpson  fm.  and  uncon.  underlying  Viola  Is.,  in  Arbuckle  Mtns, 
Okla.,  the  typical  region  of  the  Simpson  and  the  Viola.  As  originally  defined 
and  used  up  to  this  time  the  Viola  rested  on  the  Simpson. 

E.  O.  Ulrich,  1927  (Okla.  Geol.  Surv.  Bull.  45.  pp.  21-32).  Simpson  fm.  of  Tuff 
comprises  at  least  3 faunas  of  exceedingly  diverse  origin  and  geographic  dls- 
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tribution.  None  of  these  faunas,  nor  any  beds  that  might  contain  them,  are 
found  in  southern  Mo.  or  Ark.  The  closing  stage,  provisionally  added  to  top  of 
Bromide  div.  of  Simpson,  contains  a good  representative  of  Decorah  and  Prosser 
faunas  of  Minn.  (Black  River  and  lower  Trenton).  Typical  Bromide  is  of  lute 
Chazy  age  [and  is  shown  as  constituting  topmost  part  of  Simpson  fin.]. 

F.  C.  Edson.  1927  (A.  A.  P.  G.  Bull.,  vol.  11,  No.  9,  pp.  907-975).  Simpson  fm. 
divided  into  Bromide  group  above  and  “Wilcox”  sand  below.  The  Bromide  is 
a series  of  mug.  limes  and  sands,  in  places  interbedded  with  small  amounts  of 
green  sh.  Thickness  315  to  495  ft.  in  Arbuckle  Mtns;  0 to  600  ft.  in  Mid- 
Continent  field.  The  descriptive  term  "post-Wilcox”  was  applied  by  Luther 
White  to  these  beds  to  indicate  that  part  of  Simpson  fm.  which  is  younger  than 
“Wilcox”  sand.  Ulrich  (1911)  classified  Bromide  fm.  us  occurring  btw.  Simpson 
fm.  and  Viola  Is.  Taff  mapped  type  loc.  of  Bromide  fm.,  near  Bromide,  sec.  19, 
T.  1 S.,  R.  8 E.,  as  loicer  Viola  Is.  This  outcrop  was  visited  recently  by  a party 
of  geologists  under  direction  of  Okia.  Geol.  Surv.,  and  all  present  agreed  thut  this 
outcrop  Is  made  up  of  sediments  that  in  every  way  resemble  the  “post-Wilcox” 
well  cuttings.  It  is  suggested  by  Luther  White,  the  writer,  and  others  that  term 
“post -Wilcox"  be  dropped  and  that  Bromide  be  retained  to  designate  the  group 
of  sediments  that  occurs  btw.  “Wilcox”  sand  and  Viola  lime. 

E.  O.  Ulrich,  1928.  See  under  Went  Spring  Greek  fm. 

E.  O.  Ulrich,  1929  (Letter  dated  Nov.  11,  1929,  published  by  C.  E.  Decker  in  Okla. 
Geol.  Surv.  Bull.  55,  p.  40.  1931).  As  used  by  me  in  past  2 yrs  the  Bromide  in- 
cludes all  beds  of  Black  River  and  Trenton  ages  that  were  deposited  in  Arbuckle 
region. 

E.  O.  Ulrich,  Feb.  1930  (U.  S.  Nat.  Mus.  Proc.,  vol.  70,  art.  21,  p.  73).  See  under 
West  Spring  Greek  fm. 

F.  C.  Edson,  July  1930  (A.  A.  P.  G.  Bull.,  vol.  14,  No.  7,  p.  947).  Bromide  fm. 
Is  overlain,  with  angular  uncon.,  by  Viola  Is.  and  underlain,  with  angular  uncon., 
by  Tulip  Creek  fm. 

C.  E.  Decker,  Dec.  1930  (A.  A.  P.  G.  Bull.,  vol.  14,  No.  12,  pp.  1498-1505). 
Bromide  fm. — Chiefly  lss.,  some  sh.,  some  bm.,  with  a ss.  of  variable  thickness  at 
base.  Thickness  of  fm.  171  to  600 ± ft.  Of  Trenton  and  Black  River  age.  Overlies 
Tulip  Creek  fm.  and  underlies  Viola  Is.  As  Bromide  has  been  used  more  ex- 
tensively in  connection  with  the  Simpson  it  seems  best  to  retain  it  for  the  upper 
fm.  and  drop  Crlner. 

C.  E.  Decker  and  C.  A.  Merritt,  1931  (Okla.  Geol.  Surv.  Bull.  55.  pp.  11-12,  98). 
The  Simpson  Is  here  raised  to  a group , divided  into  5 fins,  (ascending)  : Joins, 
Oil  Creek.  McLish,  Tulip  Creek,  and  Bromide.  Heretofore  Bromide,  in  various 
tables,  has  been  used  to  represent  a number  of  different  horizons,  but  its  last 
use  was  to  limit  it  to  upper  part  of  section  exposed  in  hill  just  W.  of  the  hotel 
at  Bromide,  and  it  was  thought  that  the  fauna  represented  in  this  section 
was  younger  than  that  found  in  upper  part  of  Simpson  elsewhere.  Further 
studies  of  a section  above  the  3 artesian  wells  at  NE.  edge  of  Bromide,  and 
sections  on  Robertson  ranch  about  3 mi.  S.  of  Bromide,  have  contributed  evidence 
to  show  that  certain  parts  of  fauna  and  the  physical  characteristics  of  upper 
part  of  the  Simpson  at  E.  end  of  mtns  are  almost  identical  with  those  of  upper 
part  of  Simpson  In  most  of  its  outcrops.  As  Bromide  has  been  used  more  exten- 
sively and  longer  in  connection  with  the  Simpson,  it  Is  thought  better  to  retain 
it  as  the  name  for  upper  fm.  of  this  group  and  drop  Criner,  which  was  at 
first  the  name  of  a memb.,  but  later  was  raised  to  fm.  name  before  it  was  realized 
the  fauna  at  Rock  Crossing  in  Criner  Hills  Is  largely  a duplication  of  upper 
Simpson  fauna  to  N.,  with  addition  of  several  apparently  local  forms.  Named  for 
town  of  Bromide.  Johnston  Co.,  where  type  section  was  made  on  a hill  NW. 
of  Galbraith  Hotel. 

E.  O.  Ulrich.  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  p.  105).  Bromide  fm.  Included 
in  Simpson  group.  Typical  Bromide  correlates  with  Lowville. 

Bromley  shale.  (In  Cynthiana  formation.) 

Middle  Ordovician  (Trenton) : Southwestern  Ohio  and  northern  Kentucky. 

R.  S.  Bassler.  1906  (U.  S.  Nat.  Mus.  Proc.,  vol.  30,  p.  9).  Bromley  shales. — Drab 
to  dark-blue  shales,  30  ft.  thick,  underlying  Point  Pleasant  Is.  and  outcropping 
along  Ohio  River  bank  opposite  Cincinnati.  Well  exposed  along  river  Just  below 
Bromley,  Kenton  Co.,  Ky.  Characterized  by  trllobite  remains  and  a form  of 
Dalmonella. 

151627°— 38 18 
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R.  8.  Bassler,  1915  (U.  8.  Nat.  Mas.  Bull.  02.  vol.  2.  pi.  2)  and  1919  (Md.  Geol. 
Surv.  Camb.  and  Ord.  vol..  p.  51),  and  A.  F.  Foerste,  1924  (Canada  Dept.  Mines. 
Geol.  Surv.  Mem.  138.  geol.  ser.  No.  121,  chart  opp.  p.  58).  divided  Cynthiuna 
fra.  into  (descending)  Rogers  Gap.  Gratz,  Bromley,  and  Greendale. 

Broncho  Mountuin  granite. 

Pre-Cambrian : Colorado  (Gold  Brick  district). 

R.  D.  Crawford  and  I*.  G.  Worcester,  1916  (Colo.  Geol.  Surv.  Bull.  10).  A com- 
paratively small  body  of  granite  unlike  the  ordinary  kind  is  exposed  on  Broncho 
Mtn  [Gold  Brick  dist.,  Gunnison  Co.],  about  % mi.  SE.  of  top.  Since  this 
rock  differs  materially  in  composition,  texture,  and  color  from  rest  of  granite 
of  dist..  It  has  been  mapped  separately  and  for  purposes  of  reference  is  here 
called  Broncho  Mtn  granite.  Is  commonly  reddish,  but  facies  very  rich  in  biotlte 
are  almost  black. 

Bronson  formation. 

Bronson  group. 

Pennsylvanian:  Eastern  Kansas,  Iowa,  Oklahoma. 

G.  I.  Adams.  1904  <U.  8.  G.  8.  Bull.  238.  pp.  1,  17.  21).  Bronson  fm.— Heavy  Is. 
fm.,  60  to  80  ft.  thick,  including  some  ss.  and  sh.  Overlies  Dudley  sb.  and  under- 
lies Cbanute  sh.  {Chanute  as  here  used  includes  Cherryvale  sh.,  Drum  Is.  and 
Chanute  eh.l  Includes  (ascending)  Hertha  Is..  Ladore  sh.,  Mound  Valley  [Bethany 
Falls]  Is.,  Galesburg  sh.,  and  Dennis  [Winterset]  Is. 

In  succeeding  years  this  name  had  very  limited  usage  in  the  literature,  but 
when  used  it  was  applied  to  beds  beneath  Cherryvale  sh.  and  above 
Dudley  sh. 

R.  C.  Moore.  1931  (Kans.  Geol.  Soc.  5th  Ann.  Field  Conf.  correlation  chart),  defined 
Bronson  group  as  extending  from  top  of  Winterset  Is.  (above)  to  base  of  sh.  and 
channel  gs.  underlying  Hertha  Is.  and  resting  uncon.  on  Pleasanton  sh. 

R.  C.  Moore,  1932  (Kans.  Geol.  Hoc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Kept.  3.  pp,  90,  97).  Bronson  group  [restricted], — Bronson  was  introduced  by 
Adams  in  1904  for  prominent  compact  group  of  ls«.  in  lower  port  of  Missouri  series 
which  until  recently  has  been  designated  Hertha  (here  renamed  Sniabar  Is.,  as 
explained  under  Hertha  Is),  Bethany  Falls,  and  Winterset.  This  group  of  las. 
and  aBsoclnted  shales,  which  nre  now  referred  to  (ascending)  the  Swope,  Galesburg, 
and  Dennis  fins.,  form  a distinct  and  very  persistent  strat.  unit  traceable  from 
Iowa  to  southern  Kans.  The  distinction  from  associated  strata  Is.  however,  mainly 
lithologic,  and  accordingly  physiographic,  rattier  than  paleontologlc.  The  div.  is 
a convenient  and  natural  one  from  strat.  standpoint.  [The  8wope  is.  of  Mooro 
rested  on  what  he  called  Ladore  sh.  ami  treated  ns  top  fm.  of  his  Bourbon  group 
(new  name).  R.  C.  Moore  and  G.  E.  Condra  (Oct.  1932  revised  classification 
chart  of  Penn,  rocks  of  Kans.  and  Nebr.)  used  Bronson  group  as  redefined  by 
Moore  in  Aug.-Sept.,  1932,  and  this  same  definition  was  used  by  Moore  in  1935. 1 

J.  M.  Jewett,  1933  (Kans.  Acad.  Sci.  Trnns.,  vol.  36,  p.  131).  Type  loc.  of  Bronson 
group  is  near  Bronson.  Bourbon  Co.,  Kans.  The  group  Is  mognlzed  from  SW. 
Iowa  to  northern  Okla.  Extends  from  top  of  Winterset  Is.  to  base  of  Sniabar  Is. 

R.  C.  Moore.  May  1.  1935  (Unlv.  Kans.  Bull.  20,  table  opp.  p.  14).  Base  of  Brongon 
group  is  base  of  Hertha  Is.,  which  overlies  Bourbon  group;  latter  includes  all  rocks 
down  to  base  of  Wnrrensburg  ss. 

N.  D.  Newell,  May  15.  1935  (Kans.  Geol.  8urv.  Bull.  21).  Bronnon  fm.  as  first 
defined  by  Adams  included  from  top  of  Dennis  is.  to  base  of  Hertha  Is.  [Bourbon 
fm.  Included  in  Bronson  group  on  p.  19  and  excluded  on  p.  21.] 

R.  C.  Moore.  1936  (Kans.  Geol.  Surv.  Bull.  22.  pp.  41.  43.  76).  Bronson  group  as  here 
used  is  as  defined  by  Adams.  It  conformably  overlies  Bourbon  fm.  and  underlies 
Fontana  sh.,  basal  fm.  of  Kansas  City  group  as  here  restricted.  Is  chiefly  Is. 
Includes  beds  from  base  of  Hertha  is.  up  to  top  of  Dennis  Is.,  and  corresponds  to 
lower  part  of  Kansas  City  group  as  previously  defined.  Thickness  In  type  region 
(vicinity  of  Bronson,  Bourbon  Co.,  Kans.),  100±  ft.;  In  Kansas  City  area,  85±  ft.; 
in  southern  Kans.  150  to  175  ft. 

The  U.  S.  Geol.  Survey  has  not  yet  given  consideration  to  the  revival  of 
Bronson  and  restriction  of  Kansas  City  fm..  for  use  in  its  publications. 
(See  Ku ns. -Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936.) 
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t Brooke  formation. 

Lower  Cretaceous:  Northeastern  Virginia. 

L.  F.  Ward*  1895  (U.  8.  G.  8.  15th  Ann.  Ropt..  p.  321).  Because  the  beds  are  most 
typically  developed  in  vicinity  of  Aquia  Creek.  I have  decided  to  give  name  Aquia 
Creek  series  to  memb.  of  Potomac  fm.  designated  as  “Brooke”  by  Professor  Fontaine. 
[The  compiler  has  been  unable  to  find  that  Fontaine  published  the  name  Brooke  fm. 
prior  to  1905.  He  did,  however,  in  U.  8.  G.  8.  Mon.  6,  1883,  and  Mon.  15,  1889, 
describe  and  figure  a large  fossil  flora  from  vicinity  of  Brooke  Station,  9 mi.  N.  of 
Fredericksburg,  Va.,  but  he  seemed  to  studiously  avoid  using  the  name  Brooke  beds. 
In  U.  8.  G.  8.  Mon.  48,  p.  380,  1905,  L.  F.  Wurd  published  a letter  from  Prof. 
Fontaine  dated  Feb.  12.  1886.  in  which  the  terra  Brooke  beds  is  casually  used  once. 
On  p.  478  of  Mon.  48  Fontaine  calls  the  beds  at  Brooke  locality  the  Aquia  Creek 
beds.  On  p.  482  he  calls  them  Aquia  Creek  horizon  or  Brooke  beds.  On  p.  488 
he  mentions  the  Aquia  Creek  or  Brooke  beds,  also  the  Brooke  beds,  and  mentions 
Brooke  beds  on  p.  575.] 

L.  F.  Ward.  1905  (U.  8.  G.  S.  Mon.  48,  pp.  402,  598).  Brooke  fm.  replaces  Aquia 
Creek  series.  Admitted  on  my  part  that  “Aquia  Creek”  was  published  by  Professor 
Clark  a few  months  earlier  than  by  me,  and  must  apply  to  the  Eocene  beds  if  used 
at  all,  though  it  is  only  a portion  of  Mr.  Darton’s  Pamunkey.  For  the  Potomac 
beds  called  by  me  Aquia  Creek  series  Professor  Fontaine's  term  “Brooke”  must  be 
retained.  Brooke  fm.,  150  ft.  thick,  overlies  Mount  Vernon  beds. 

The  use  of  the  terms  “Aquia  Creek  series”  and  “Brooke  fm.”  was  discon- 
tinued years  ago.  According  to  W.  B.  Clark  and  B.  L.  Miller  (Va.  Geol. 
Surv.  Bull.  4,  1912)  the  bods  described  under  those  names  are  included 
in  Patapsco  and  Patuxent  fms.  of  present  nomenclature. 

Brookfield  diorite. 

Ordovician  (?)  : Western  Connecticut. 

H.  E.  Gregory,  1906  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  6.  p.  107  and  map). 
Brookfield  diorite  extends  from  near  Now  Milford  southward  to  Brookfield  Center, 
with  length  of  about  8 mi.  and  width  of  1 mi.  Is  usually  massive,  but  shows  also 
gneissoid  and  even  schistose  phases.  Both  light  and  dark  types  are  present  in  fm. 
Intrudes  I'oughquag  qtzite  [Lower  Cainb. ] and  the  schists  of  the  region  [Berkshire 
and  lioosac.  of  Ord.  age]. 

W.  M.  Agar,  1934  I Am.  Jour.  Sci.,  5th,  vol.  27,  pp.  354-374).  Brookfield  diorite  is 
older  than  Thomaston  granite  and  appears  to  be  younger  than  Bristol  quartz  diorite, 
Ilartlami  schist,  and  Becket  granite  gneiss. 

Brookline  conglomerate  member  (of  Roxbury  conglomerate). 

Devonian  or  Carboniferous:  Eastern  Massachusetts  (Boston  Basin). 

B.  K.  Emerson,  1017  (U.  8.  ti.  8.  Bull.  597,  pp.  56-57).  Brookline  col.  memb.  of 
Roxbury  cgl. — Massive  cgl.,  500  to  perhaps  2.000  ft.  thick,  which  contains  some 
layers  or  pockets  of  s»s.  and  a few  thin  lenses  of  at.  At  some  places  along  S. 
margin  of  basin  its  base  is  a slaty  or  aeriettte  qtzite,  but  at  most  places  U Is  a 
roarse  Ill-sorted  cgl.  containing  some  pebbles  or  small  bowlders  more  than  a foot 
through.  Extensively  exposed  at  Brookline,  la  basal  roemb.  of  Roxbury  cgl. 

See  also  L.  La  Forge,  1932  (D.  S.  G.  S.  Bull.  839),  where  thickness  of  1,2002: 
ft.  is  given. 

Brooklyn  formation. 

Carboniferous:  British  Columbia. 

O.  E.  Le  Roy.  1912  (Cauada  Geol.  Surv.  Mem.  21.  pp.  19,  26,  33). 

Brooklyn  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Wisconsin.  Shown  on  moraine 
map  (pi.  23)  of  L'.S.G.S.P.P.  10B,  1918.  Named  for  Brooklyn  Twp, 
Dane  Co. 

Brooklyn  gneiss. 

Pre-Cambrian:  New  York  City. 

C.  P.  Bcrkey,  1933  (16th  Int.  Geol.  Cong.  Guidebook  9,  pi.  7). 
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Brooks  bed. 

Mississippian : Northwestern  Kentucky. 

A.  F.  Foerste,  1910  (Ky.  (tool.  8urv.  liopt  Prog.  1908  and  1909,  p.  83).  Brook « 
div. — The  upper,  medium- grained  part  of  Knobatone  fm.  at  Stephensport,  Brerken- 
ridge  Co.,  may  represent  Brook a bed,  and  the  lower  One-grained  part  Includes  New 
Providence  clay  ah. 

Derivation  of  name  not  explained ; may  be  from  Brooks,  Bullitt  Co.,  Ky. 

Brookville  clay.  (In  Allegheny  formation.) 

A clay  bed,  0 to  8 ft.  thick,  underlying  Brookville  coal,  lying  0 to  25  ft. 
above  base  of  Allegheny  fm.  In  Pa.  and  adjacent  States. 

Brookville  terrane. 

Cretaceous:  Kansas. 

C.  (R.  1 Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  p.  2551.  Brookville  terrane, 
ass.,  150  ft.  thick.  Underlies  Cawker  terrane  ( shales  I and  overlies  Pete  terrane 
(shales).  Included  In  Dakotan.  (Derivation  of  name  not  stated,  but  probably 
Brookville,  Saline  Co.,  north  central  Kans.) 

Brookwood  coal  group. 

Pennsylvanian : Central  Alabama. 

A group  of  coal  beds  in  upper  part  of  Pottsvllle  fm.  Includes  Brookwood, 
Mllldale,  and  Carter  coals. 

Broomhill  facies. 

Name  applied  by  P.  B.  Stockdale  (Ind.  Dept.  Cons.,  Div.  Geol.,  Ptib.  98, 
pp.  77,  100,  etc.,  1981)  to  the  lithologic  facies  of  New  Providence  fm.  at 
its  type  loc. 

Brosseau  formation. 

Upper  Cretaceous:  Alberta. 

J.  A.  Allan.  1918  (Canada  Geol.  Surv.  Summ.  Kept.  1917,  pt.  C,  p.  12).  Included 
In  Belly  River  series. 

Brougher  dacite. 

Tertiary  (upper  Miocene?)  : Central  Nevada  (Tonopah  district). 

J.  E.  Spurr.  1905  (U.  S.  G.  8.  P.  P.  42.  pp.  44.  50,  map.  etc.).  Brough fv  docile. — 
Composes  Butler.  Brougher.  Slebert.  aud  Golden  Mtns.  Tonopah  dlst.  Intrudes 
earlier  andesite,  Fraction  dacite  breccia.  Tonopah  rhyolite  dacite.  Slebert  tuffs, 
and  overlying  basalt.  Is  apparently  of  about  same  age  as  Oddie  rhyolite  and  of 
same  nature  and  origin. 

J.  A.  Burgess,  1909  (Econ.  Geol.,  vol.  4,  pp.  681-712),  assigned  Ibis  fm.  to  Pllo. : 
T.  B.  Nolan  (personal  communication  Jan.  1933)  considers  it  to  be  same  ag 
Oddie  rhyolite. 

Broughton  scries. 

Pre-Cnmbrinn : Quebec. 

J.  A.  Dresser,  1910  (Canada  Geol.  Surv.  Summ.  Ropt.  1909.  p.  190). 

Brown  sand. 

A subsurface  sand,  of  Penn.(?)  age.  In  Stephens  Co.,  southern  Okla., 
lying  at  2,100  ft.  depth  in  Empire  pool,  the  Smith  sand  lying  at  2,000  ft. 
and  the  Blaydes  at  2,200  ft. 

Brown  oil  sand. 

A subsurface  sand  in  Tri-County  oil  field,  SW.  Ind.,  lying  20  to  00  ft.  below 
Oakland  City  sand. 

Brown  zone. 

A petroliferous  zone,  about  250  ft.  thick,  in  Fernando  group  of  Long  Beach 
field,  Los  Angeles  Basin,  Calif.  Lies  lower  than  Alamitos  zone  and 
higher  than  Bixby  zone.  Named  for  fact  Petroleum  Midway  Brown  No. 
1 well  is  thought  to  be  the  discovery  well  of  this  zone. 
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Brown  Creek  bed.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake.  1893  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1,  pp.  374,  381).  Broxrn 
Creek  bed. — Friable  white  ss..  240  ft.  thick,  with  25  ft.  of  blue  clay  ubout  40  ft. 
from  top.  Memb.  of  8trawn  div.  Overlies  Big  Valley  bed  and  underlies  Spring 
creek  bed. 

Named  for  Brown  Creek,  Mills  Co. 

Brownian  series. 

A term  introduced  by  C.  [R.]  Keyes  to  include  Browns  Park  fm.  (late  Mio. 
or  early  Plio.)  and  Uinta  fm.  (Eo.)  of  Utah. 

Brown  Mead  formation. 

Lower  Ordovician:  Newfoundland. 

G.  Van  Ingen.  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
Broicn  Mead  fm. — Gray  shales  carrying  Bryograptus.  Basal  fm.  of  Clarenville 
series.  Overlain  by  Apsey  fm.  and  underlain  by  Elliott  Cove  fm.  (Upper  Camb. ). 
[Derivation  of  name  not  stated.] 

Browns  Mountain  group. 

Ordovician : Nova  Scotia. 

M.  Y.  Williams,  1911  (Canada  Geol.  Surv.  Summ.  Rept.  1910,  p,  241). 

Browns  Park  formation. 

Tertiary  (late  Miocene  or  early  Pliocene)  : Northwestern  Colorado  and 
northern  eastern  Utah  (Uinta  Mountains  region). 

J.  W.  Powell  1876  (Geology  of  eastern  part  of  Uinta  Mtns,  pp.  40,  44,  168). 
Broirn’g  Park  group. — Sss.,  gravel,  lss.,  concretionary  and  stratified  flints,  0 to 
1,800  ft.  thick.  In  some  places  cgls.  having  a great  development  are  found  at 
base.  Uncon.  underlies  Bishop  Mtn.  cgl.  [according  to  geologic  column  on  p.  40, 
but  according  to  later  pp.  the  two  fms.  do  not  appear  to  be  in  contact].  Uncon. 
overlies  Bridger  group  and  older  rocks.  Well  represented  at  Brown’s  Park,  NE. 
Utnh  and  NW.  Colo,  and  In  a dint,  stretching  to  8W.  beyond  Snake  and  Yampa 
rivers.  [The  early  writers  used  group  in  sense  that  modern  writers  use  fm.  The 
Browns  Park  “group”  of  Powell  is  same  as  Browns  Park  fm.  of  present  nomen- 
clature, the  true  Uinta  fm.  ( Diplacodon  zone),  which  overlies  Bridger  fm.  In  Uinta 
Basin  (S.  of  Uinta  Mtns),  being  absent  in  NE.  Utah  and  NW.  Colo.] 

For  many  years  Browns  Park  fm.  of  E.  end  of  Uinta  Mtns,  in  NE.  Utah 
and  NW.  Colo.,  was  supposed  to  be  same  as  Uinta  fm.  of  Uinta  Basin, 
which  lies  to  S.  of  Uinta  Mtns,  and  the  two  names  were  used  inter- 
changeably. 

J.  D.  Irving,  1896  (N.  Y.  Acad.  Sci.  Trans.,  vol.  15,  p.  255 ).  The  lithological  char- 
acteristics of  Broirn’t  Park  beds  of  Utah  are  exceedingly  peculiar  and  entirely 
different  from  those  of  any  other  tertiary  in  region.  The  most  characteristic  strata 
are  a very  soft,  friable,  siliceous  silt,  everywhere  thinly  bedded  and  throughout 
highly  calc.  They  differ  entirely  from  those  of  the  Eocene  Bridger  group  to  N.  of 
the  mtns  and  the  Uintah  (Eocene)  to  the  S..  in  containing  comparatively  little 
clay  and  being  everywhere  very  soft.  The  Bridger  is  characterized  by  a grayish  or 
greenish  tinge  and  the  Uintah  by  a prevailing  brownish  red  color,  wrhilst  the 
Brown’s  Park  is  always  white.  But  most  important  difference  is  in  texture.  Only 
fossil  found  in  Brown’s  Park  beds  was  a fragment  of  bone  which  Dr.  Wortman,  of 
Am.  Mus.  Nat.  Hist.,  is  of  opinion  could  not  have  been  deposited  earlier  than  Plio. 
or  at  most  Mlo. 

J.  D.  Sears,  1924  (Geol.  Soc.  Am.  Bull.,  vol.  35.  pp.  279-304)  and  1926  (U.8.G.S. 
Bull.  781B,  pp.  16,  22).  Writer  believes  Bishop  cgl.  is  = basal  memb.  of  Browns 
Park  fm.  of  Uinta  Mtn  region. 

W.  H.  Bradley.  1932  (Wash.  Acad.  Sci.  Jour.,  vol.  22,  No.  11,  p.  318)  and  1936 
(U.8.G.8.P.P.  185,  I)  demonstrated  that  Bishop  cgl.  is  older  than  Browns  Park 
fm.,  and  J.  D.  Sears  accepts  Bradley’s  evidence. 

The  few  fossils  that  Browns  Park  fm.  has  yielded  are  regarded  as  Mio. 
or  possibly  Plio.  The  U.  S.  Geol.  Survey  tentatively  classifies  the  fm. 
as  late  Mio  or  early  Plio, 
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Brownsport  formation. 

Silurian  (Niagarnn)  : West-central  Tennessee  and  northeastern  Mississippi. 

A.  F.  Foerste,  1903  (Jour.  Geol.,  vol.  11.  pp.  566-683.  681-708).  Brotcnsport  bed 
(of  Niagara  aye). — Richly  fosslliferous  white  lss.  and  calc,  clays.  120  ft.  thick, 
overlying  Dixon  red  clays  and  forming  top  of  Sil.  section  in  Tenn.  River  Valley. 
Uncon.  underlies  Linden  fm.  (Uelderberglan),  or,  where  that  is  absent,  the 
younger  Hardin  ss.  [As  thus  defined  included  at  top  the  beds  of  Cayugan  age 
later  separated  under  name  Decatur  Is.  Some  geologists,  however,  still  classify 
the  Decatur  as  Niagaran  and  Include  It  In  the  Brownsport.  A.  F.  Foerste  stated 
(Denison  Uuiv.  Bull.,  Jour.  Sci.  Lab.  vol.  30,  1935,  pp.  197-198)  Decatur  fauna  is 
Niagaran.] 

Now  subdivided  into  (descending)  Lobelville  shaly  Is.  memb..  Boh  crystal- 
line Is.  memb.,  and  Beech  River  shaly  is.  memb.  Underlies  Decatur  Is. 
and  overlies  Dixon  earthy  Is.  memb.  of  Wayne  fm. 

Named  for  Brownsport  Furnace,  Decatur  Co. 

Brownstown  marl  (restricted). 

Upper  Cretaceous  (Gulf  series)  : Southwestern  Arkansas,  northwestern 
Louisiana,  and  northeastern  Texas. 

R.  T.  Hill.  1888  (Ark.  Geol.  Surv.  Ann.  Rept.  1888.  vol.  2,  pp.  72,  86-87.  188)  ; 
1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  p.  302,  pi.  12)  ; 1901  (U.S.G.S.  21st  Ann. 
Rept.,  pt.  7,  p.  340). 

A.  C.  Veatch,  1906  (U.S.G.S.P.P.  46,  p.  25).  Brotcnstoicn  marl. — This  name  was 
first  applied  by  Hill  [first  reference  above  1 to  marl  beds  typically  developed 

at  Brownstown,  Ark.,  which  at  that  time  he  thought  w’ere  above  the  Annona 

(White  Cliffs)  chalk.  In  his  rept.  on  geology  of  part  of  Tex.,  Ind.  Ter.,  and 
Ark.  adjacent  to  Red  River  [second  reference  above)  he  used  Brawnutown  to  in- 
clude all  beds  btw.  Annona  chalk  and  Washington  (Nacatoch)  beds.  Later  [1901 
reference  above),  appreciating  that  the  beds  at  Brownstown  are  below  the  An- 
nona chalk,  he  gave  them  their  right  strat.  position,  but  included  with  them  the 
marls  which  overlie  the  Annona  chalk.  The  term  is  now  defined  to  include  the 
blue  clay  marls  btw.  Bingen  sand  and  Annona  chalk. 

In  1920  L.  W.  Stephenson  and  C.  II.  Dane  (U.S.G.S.  Press  Bull.  8823, 

Sept.  10),  1927  (A.A.P.G.  Bull.,  vol.  11,  p.  8),  and  1929  (Ark.  Geol. 

Surv.  Bull.  1,  p.  46)  divided  t Bingen  sand  into  Woodbine  sand  below 
and  Tokio  fm.  above,  and  restricted  Broumstoum  marl  to  lower  part  of 
Ventch’s  Brownstown  marl,  the  new  name  Ozan  fm.  being  applied  to  the 
upper  uncon.  part  of  the  Brownstown  of  Veatch.  The  village  of  Browns- 
town, Sevier  Co.,  Ark.,  is  located  on  top  of  Brownstown  marl  as  thus 
restricted  by  Stephenson  and  Dane. 

According  to  L.  W.  Stephenson.  1928  (Am.  Jour.  Sci.,  5th,  vol.  16,  p.  492), 
and  1929  (A.A.P.G.  Bull.,  vol.  13,  No.  10),  the  Brownstown  marl 
overlies  Bonham  clay  and  uncon.  underlies  Annona  chalk  in  NE.  Tex. 

Brownstown  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian : West  Virginia. 

I.  C.  White,  1903  (W.  Va.  Geol.  Surv.  vol.  2,  p.  586).  Brotcnstotcn  ss. — Massive  ss., 
26  to  35  ft.  thick,  lying  a short  distance  below  Campbells  Creek  coal  and  35 
ft.  above  Brownstown  coal.  Has  been  quarried  at  Brownstown  and  Montgomery. 

Brownstown  Hills  sandstone  member. 

Mississippi n : Southern  Indiana. 

P.  B.  Stockdale,  1931  (Ind.  Dept.  Cons.,  Dlv.  Geol..  Pub.  98.  pp.  76.,  172,  174, 
175,  237,  239,  240,  245).  Brownsl otm  Hills  as.  memb.  of  Edicardsville  fm. — 
The  ss.  bed  or  set  of  beds  with  a brachiopod  fauna  dominated  by  several  species 
of  Spirifer,  which  lies  upon  Floyds  Knob  Is.  in  NW.  Washington  Co.  and  in 
Jackson  Co.,  in  general  K.  of  a line  running  from  SW.  corner  of  the  Co.  NR.  of 
ifoustoo.  At  Sparksville  quarry,  1 mi.  E.  of  Sparksville,  it  consists  of  17  ft. 
of  massive  bedded  as.  On  SW.  side  of  Brownstown  Hills,  slightly  W.  of  Browns- 
town. it  is  20  ft.  thick ; near  old  Goss  Mill,  6%  mi.  N.  of  Medora,  It  Is  5 to  6 
ft.  thick;  at  Medora  Knob  it  consist*  of  11  ft.  of  massive,  gray  to  huff,  bedded 
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ss.  with  thin  sh.  partings;  at  Fort  RItner  it  is  25  ft.  thick.  Pinches  out  to  8. 
and  E.  of  McKinley,  Washington  Co.  Named  for  fact  it  caps  Brownstown  Hills 
of  south-central  Jackson  Co. 

^Browntown  sandstone.  (In  Monongahela  formation.) 

Pennsylvanian : Southwestern  Pennsylvania,  northern  West  Virginia,  and 
eastern  Ohio. 

I.  C.  White,  1891  (U.S.G.S.  Bull.  65,  p.  58).  Brownto\cn  as. — Hard,  massive, 
gray  s*..  0 to  35  ft.  thick.  Lies  5 to  20  ft.  below  Wayuesburg  coal  and  overlies 
Little  Waynesburg  coal.  Finely  exposed  along  bed  and  bluffs  of  Ten  Mile  Creek, 
at  and  below  Browntown,  Harrison  Co.,  W.  Va.  It  is  sometimes  called  ** Qilboy ” 
as.,  from  a rocky  cut  of  that  name  near  Maniilngton,  Marion  Co.,  W.  Va. 

I.  C.  White,  1903  (W.  Vn.  Geol.  Surv.  vol.  2,  p.  150).  Qilboy  as. — Was  formerly 
termed  Browntown  as.,  from  a locality  in  Harrlsou  Co.,  but  as  there  Is  a Browns- 
town ss.  in  Kanawha  Co.,  W.  Va.,  it  was  concluded  best  to  change  the  name  of 
this  ss.  to  Qilboy. 

Replaced  by  CHlboy  88.  mcmb. 

Brownville  slate. 

Name  listed  in  U.S.G.S.  Bull.  191  and  credited  to  C.  T.  Jackson,  Geol. 
rept.  public  lands  of  Maine,  vol.  1,  p.  37,  1837.  The  name  was  not  de- 
fined, but  only  casually  referred  to,  by  Jackson  on  p.  cited.  He  also 
casually  used  the  name  on  pp.  76  and  91  of  First  Rept.  on  geol.  of  State 
of  Maine,  1837,  but  evidently  did  not  intend  it  as  a geologic  name. 

Brownville  limestone.  (In  Wabaunsee  group.) 

Pennsylvanian:  Southeastern  Nebraska,  southwestern  Iowa,  and  eastern 
Kansas. 

G.  E.  Condra  and  N.  A.  Bengston,  1915  (Nebr.  Acad.  8ci.  Pub.,  vol.  9,  No.  2,  pp. 
17,  29).  Brownville  la. — Basal  pnrt  of  Admire  (?)  fm.  Overlies  McKlssirk  Grove 
shales  and  Is  separated  from  overlying  Asplnwail  is.  by  10  to  25  ft.  of  sh.  Is 
light  bluish  green  ; upper  part  somewhat  nodular ; lower  part  massive.  In  section 
3 ml.  8.  and  2 mi.  W.  of  Falls  City  it  consists  of  2 lss.  separated  by  7 inches  of 
bluish  sb.  and  weathered  Is.  Thickness  2%  to  6 ft. 

G.  E.  Condra.  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  73,  74,  81.  89).  Brown- 
ville Is. — Two  grayish  lss.  separated  by  a thin  sh.  Thickness  3 to  5 ft.  Top  Is. 
is  usually  thinner;  lower  one  forms  rounded  blocks.  Both  beds  weather  yellowish 
or  brownish.  Is  basal  bed  of  Admire  sh.  memb.  of  Wabnunseo  fm.  Named  for 
exposures  low  in  Missouri  bluffs  8.  of  Brownville.  Nemaha  Co..  Nebr. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3),  restricted  Admire  sh.  to  beds  above  Brownville  Is.,  and  treated  latter 
as  a distinct  fm.,  and  this  definition  was  adopted  by  Moore  and  Condra  in  their 
Oct.  1932  revised  classification  chart  of  Penn,  rocks  of  Kans.  and  Nebr. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8.  p.  9).  Brownville  Is.  fm. — Top 
fm.  of  Wabaunsee  group  restricted.  Overlies  Pony  Creek  ah.  fm.  and  underlies 
Admire  group. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilma rth,  1936. 

tBrownwood  division. 

Pennsylvanian:  Central  Texas. 

E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept..  pi.  3,  p.  lxvii).  f Brownwood- 
Ranger  aeries  on  p.  lxvii  and  Brown  wood  Canyon  on  pi.  3.)  Lss.  and  sss.  contain- 
ing considerable  salt  and  some  oil  und  gas.  Overlies  Milburn-Strawn  series  and 
underlies  Waldrip-CIsco  series.  Named  for  Bruwnwood.  Brown  Co. 

R.  8.  Tarr,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pp.  204-207).  Brutcnwood  div. — 
Chiefly  Is.,  but  alternating  with  ss. ; no  coal.  Thickness  1,300  ft.  Underlies 
Waldrip  coal  div.  and  overlies  Milburn  shales. 

R.  T.  Hill.  1901  (U.  8.  G.  8.  21st  Ann.  Rept..  pt.  7.  p.  98).  Brown  wood  div.  now 
includes  Milburn  div.  of  Tarr  and  overlies  Richland  d!v.  [See  1901  entry  under 
Milbum  shales.  ] 

C.  H.  Gordon,  1911  (Jonr.  Geol..  vol.  19,  p.  117).  Brownwoud  div.  now  includes 
Brownwood  and  Milburn  of  Tarr,  and  is  —Canyon  div. 
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F.  B.  Plummer  and  R.  C.  Moore,  1922  (Unlv.  Tex.  Bull.  2132,  p.  13).  Brownwood 
and  Mllburn  of  Tarr  practically  *=  Canyon  group. 

Named  for  Brownwood,  Brown  Co. 

Brownwood  shale  member  (of  Graford  formation). 

Pennsylvanian:  Central  Texas  (Brown  County,  Colorado  River  region). 

N.  P.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  387,  389).  Brownwood 
bed. — Chiefly  bluish,  slightly  sandy  clay,  though  dark  blue  to  block  carbonaceous 
sbaly  clay,  or  even  sh..  Is  common  at  southern  end,  and  lenticular  beds  of  ss.  of 
considerable  extent  occur  in  places.  Fossil iferoua.  Thickness  200  to  250  ft. 
Memb.  of  Canyon  div..  near  base.  Underlies  Adams  Branch  Is.  and  believed  to 
overlie  Rochelle  cgl.,  but  may  belong  to  same  horizon  ns  the  Rochelle. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31 ; Univ.  Tex. 
Bull.  2132).  Graford  fm.  Is  composed  of  Adams  Branch  Is.  memb.  (at  top)  and 
Brownwood  ah.  mrmb.,  which  was  named  by  Drake.  The  Brownwood  memb.  con- 
sists of  dark-gray  and  blue  cloy  sh.  weathering  to  light  gray  and  yellow.  It 
contains  some  lenses  of  ss.  and  a number  of  thin  beds  of  is.  Is  180 ± ft.  thick  at 
Brownwood  and  at  least  400  ft.  thick  at  Graford.  As  here  defined  It  overlies 
Palo  Pinto  Is.  and  includes  Rochelle  cgl.  at  or  near  base.  Near  Brownwood  it 
includes  Capps  Is.  lentil  in  lower  part,  and  in  Palo  Pinto  Co.  it  includes  a fairly 
continuous  ss.  lentil  designated  Oran  ss. 

E.  H.  Sellards,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  105,  109).  revised  the  definition 
of  Brownwood  by  transferring  Capps  Is.  to  top  of  underlying  Strawn  fm. 

F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Unlv.  Tex.  Bull.  3501,  p.  201),  followed 
Sellards*  definition  of  Brownwood  sh.  and  Capps  Is. 

Named  for  Brownwood,  Brown  Co. 

The  U.  S.  Geol.  Survey  at  present  treats  Capps  Is.  as  top  memb.  of  Mineral 
Wells  fm.,  the  upper  fm.  of  Strawn  group,  and  does  not  use  Brownwood. 

Brownwood  Canyon. 

U.  S.  G.  S.  Bull.  191,  p.  77,  lists  Brownwood  Canyon , Dumble,  1890,  Tex. 
Geol.  Surv.  1st  Ann.  Kept.,  pi.  3,  p.  lxvii.  On  pi.  3 E.  T.  Dumble  showed 
Brownwood-Canyon  dir.  underlying  Waldrip-Cisco  div.  and  overlying 
Milburn-Strawn  div.  On  p.  lxvii  he  called  the  rocks  occupying  the  same 
strat.  position  the  Brownwood-Ranger  series. 

Bruce  series. 

Pre-Cambrian  (early  Huronian)  : Western  Ontario. 

W.  H.  Collins,  1914  (Canada  Geol.  Surv.  Mus.  Bull.  No.  8.  p.  26).  Includes  (de- 
scending) : Serpent  qtzite,  Espunolu  Is.,  Espanola  graywacke,  Bruce  Is.,  Bruce  cgl., 
and  Mississagi  qtzite. 

C.  K.  Leith.  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  S.  P.  P.  184),  assigned  these 
rocks  to  early  Huronian. 

Bruce  limestone. 

Pre-Cambrian  (early  Huronian)  : Western  Ontario. 

W.  H.  Collins.  1916  (Canada  Geol.  Surv.  Mus.  Bull.  No.  22,  p.  4).  One  of  fins,  of 
Bruce  series. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leitb,  1935  (U.  S.  G.  S.  P.  P.  184).  assigned  these 
rock»  to  early  Huronian. 

Bruce  conglomerate. 

Pre-Cambrian  (early  Huronian)  : Western  Ontario. 

W.  H.  Collins,  1916  (Canada  Geol.  Surv.  Mus.  Bull.  No.  22.  p.  4).  One  of  fms.  of 
Bruce  series. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  S.  P.  P.  184).  assigned  these 
rock»  to  early  Huronian. 

Brule  formation  (also  Brule  clay). 

Ollgocene  (upper  and  middle)  : Western  Nebraska  and  South  Dakota, 
northeastern  Colorado,  eastern  Wyoming. 

N.  H.  Darton,  1898  (U.  S.  G.  S.  19th  Ann.  Rept.,  pt.  4,  pp.  736.  755-759).  The 
White  River  beds  in  their  extension  from  S.  Dak.  Into  Nebr.  present  some  dlffer- 
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ences  in  strat.  range  and  relations.  They  expand  considerably  and  include,  at  top, 
beds  which  appear  not  to  be  represented  in  the  typical  regions.  Accordingly,  to 
afford  distinct  definitions  for  the  members  in  Nebr.  I have  Introduced  the  desig- 
nation Brule  clay  and  separated  the  underlying  Titnuotherium  beds  as  Chadron  fm. 
The  Brule  consists  mainly  of  a hard,  sandy  clay,  of  pale-pink  color.  Thickness 
about  600  ft.  in  vicinity  of  Wyo.  line,  but  diminishes  greatly  eastward ; in  vicinity 
of  103*  mer.  In  NW.  corner  of  Nebr.  it  is  320  ft.  Has  not  been  recognised  E.  of 
long.  101*30',  where  it  appears  to  sink  beneath  the  surface  In  Platte  Valley. 
Extends  far  to  NE.  in  So.  Dak. 

Is  upper  fm.  of  White  River  group. 

Mr.  Darton  stated  (personal  communication  April  8,  1031)  that  he  named 
this  fm.  for  the  Brule  Indians,  who  once  roamed  over  Pine  Ridge  Ind. 
Res.  in  southern  8.  Dak.,  where  the  fm.  covers  large  areas,  and  that  it 
is  not  present  in  Brule  Ind.  Res.,  which  occurs  farther  N.  in  S.  Dak. 

Brule  schists. 

Brule  volcanics. 

Pre-Cambrian  (upper  Huronian)  : Northwestern  Michigan  (Iron  River 
district). 

R.  C.  Allen,  1910  (Mich.  Geol.  and  Biol.  Surv.  Pub.  3,  geol.  ser.  2,  p.  34).  Brule 
volcanics. — On  fresh  fracture,  dense,  fine-grained,  and  grayish  green.  Contain 
ellipsoidal  greenstone  and  green  schists  equiv.  to  QuinneBec  schists  of  Menominee 
dist.  (In  table  on  p.  33  this  fm.  in  Iron  River  dlst.  is  called  Brule  schists.] 

Named  for  exposures  N.  and  S.  of  Brule  River. 

According  to  C.  R.  Van  Hise  and  C.  K.  Leith,  1911  (U.  S.  G.  S.  Mon.  52), 
the  volcanic  rocks  along  Brule  River  are  probably  Quinnesec  schist 

Brunner  sand. 

A subsurface  sand  of  Penn,  age,  10  to  35  ft.  thick,  lying  at  3,018  to  3,200 
ft.  depth  and  300  to  370  ft.  above  Cromwell  sand,  in  Cromwell  oil  field, 
Okla.  Lies  higher  than  Harjo  sand,  which  lies  175  to  250  ft.  above 
Cromwell  sand. 

Bruno  limestone.  (In  Chase  group.) 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  ser.,  pp.  38,  40). 
(See  definition  under  Blue  Springs  sh.] 

Brunswick  shale.  (In  Newark  group.) 

Upper  Triassic:  New  Jersey  and  southeastern  Pennsylvania. 

H.  B.  KUmmel,  1897  (N.  J.  Geol.  Surv.  Ann.  Kept.  State  Geol.  1896,  pp.  47-55, 
and  Jour.  Geol.,  vol.  5,  pp.  547-549).  Brunswick  shales. — Soft  shale*  with  a 
few  ss.  layers.  Chiefly  red,  but  a few  purple,  green,  yellow,  and  black  layer*  occur 
in  lower  1,000  ft.  and  at  higher  horizons.  Massive  qtzlte  cgl.  beds  occur  along  NW. 
border  of  fm.,  a part  of  which  are  correlatives  of  Brunswick  shales.  Thickness 
12,000  ft.  Grade  into  underlying  Lockatong  series  [fm.].  Top  fm.  of  Newark 
system  [group].  Well  exposed  in  valley  of  Raritan,  particularly  near  New 
Brunswick,  N.  J. 

Brunswick  conglomerate.  (In  Newark  group.) 

Triassic  (Upper)  : Eastern  Pennsylvania  (Lehigh  County). 

E.  T.  Wherry,  1914  (Anniversary  history  of  Lehigh  County,  by  B.  L.  Miller,  vol.  1, 
chap.  1,  p.  8).  Brunswick  cgl. — Pebble  rocks,  breccias,  and  cgls.  underlying 
Brunswick  sh.  Included  In  Triassic.  Deposited  at  mouths  of  rivers. 

A.  I.  Jonas.  1917  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  37.  p.  178).  Brunswick  cgl. — 
Coarse-grained,  variegated,  reddish  purple  cgl.,  with  quartz  and  Is.  pebbles,  which 
weather  out  of  matrix,  producing  a cellular  rock ; associated  with  the  cgl.  Is  a 
vitreous  red  qtzlte.  Underlies  Brunswick  sh.  Outcrops  in  region  adjoining  Boyer* 
town  hills  [Berks  Co.?]. 

The  Brunswick  fm.  (chiefly  sh.),  in  SE.  Pa.,  as  in  N.  J.,  rests  on  Locka- 
tong fm,  or,  where  that  fm.  is  absent,  on  Stockton  fm. 
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Brush  formation. 

C.  Keyes,  1924  (Pan-Am.  Geol.,  vol.  41,  pp.  36.  301).  Brush  fm. — Shales  and  sss., 
100  ft.  thick,  uncon.  beneath  Dakota  ss.  and  overlying  Junction  lss.  A middle 
fm.  of  Flaming  Gorge  series  in  Utah.  Assigned  to  late  Jurassic  [but  Keyes  also 
stated  that  It  may  correspond  to  Fuson  fm.,  which  Is  Lower  CreL  Derivation  of 
name  not  stated.] 

According  to  A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeside,  Jr.,  193(5  (U.  S. 
G.  S.  P.  P.  183,  chart  opp.  p.  40),  these  shales  are  Morrison  fm.  and  Sum- 
merville fm.  (both  Upper  Jurassic). 

Brush  Creek  limestone  member  (of  Conemaugh  formation). 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

I.  C.  White.  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q.  p.  34).  Brush  Creek  is. — Frequently 
seen  along  Brush  Creek,  Cranberry  Twp,  Butler  Co.,  Pa.,  for  which  it  Is  named. 
In  places  it  is  u black  calc.  sh.  4 to  5 ft.  thick ; again  it  is  a very  compact 
Is.  1 to  2 ft.  thick.  Often  has  a peculiarly  slaty  and  aren.  aspect,  and  some- 
times contains  so  much  iron  os  to  be  used  as  an  ore.  Underlies  Buffalo  ss.,  from 
which  it  is  in  places  separated  by  thin  sb.,  and  lies  10  to  15  ft.  above  Brush 
Creek  coal. 

J.  P.  Lesley,  1878  (2d  Pa.  Geol,  Surv.  Rept.  Q,  pp.  303-305).  Brush  Creek  Is.  is 
same  as  Philson  is.  of  Somerset  Co.  (which  has  priority]. 

J.  P.  Lesley,  1879  (2d  I’a.  Geol.  Surv.  Rept.  Q-).  Brush  Creek  ( Summit ) Is.  under- 
lies Brush  Creek  Are  clay. 

According  to  modern  repfcs  of  U.  S.  Geol.  Surv.  and  Pa.  Geol.  Surv.  the 
Brush  Creek  Is.  lies  higher  in  Conemaugh  fm.  than  Brush  Creek  coal. 
In  Ohio  this  bed  is  a fossiliferous  calc,  marine  sh.  and  is  called  Brush 
Creek  sh.  memb. 

Brush  Creek  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Allegheny  County). 

J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q,  pp.  305-308).  Brush  Creek  ss. — Lies 
12  ft.  below  Brush  Creek  is.  and  above  Brush  Creek  coal. 

Brush  Creek  clay.  (In  Conemaugh  formation.) 

Brush  Creek  Are  clay.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Pennsylvania. 

J.  P.  Lesley,  1879  (2d  Pa.  Geol.  Surv.  Rept.  Q-).  Brush  Creek  fire  clay  under- 
lies Brush  Creek  coal  and  overlies  Brush  Creek  (Summit)  Is. 

According  to  U.  S.  G.  S.  folios  of  SW.  Pa.  and  recent  repts  of  Pn.  Geol. 
Survey,  the  Brush  Creek  Is.  lies  higher  in  section  than  Brush  Creek 
coal  and  the  Brush  Creek  clay  immediately  underlies  Brush  Creek  coal. 

Brush  Creek  shale.  (In  Conemaugh  formation.) 

Pennsylvanian:  Northern  West  Virginia  and  western  Maryland. 

R.  V.  Ilennen  and  D.  B.  Roger,  1913  (W.  Va.  Geol.  Surv.  Rept.  Marion,  Monongalia, 
and  Taylor  Counties,  p.  309).  Brush  Creek  sh. — Dark  or  black  sb.,  3 to  10  ft. 
thick,  containing  marine  fossils  in  upper  half  and  fossil  plants  in  basal  part. 
Underlies  Brush  Creek  Is.  and  overlies  Brush  Creek  coal. 

C.  K.  8wartz,  1922  (Md.  Geol.  Surv.  vol.  11.  pi.  6),  applied  Brush  Creek  sh.  to  a sh. 
lying  a short  dlstauce  below  Brush  Creek  Is.  and  resting  on  Brush  Creek  coal 
in  Upper  Youghiogheny  Valley,  Md. 

Brush  Creek  fire  clay  shale.  (In  Conemaugh  formation.) 

Pennsylvanian : Northern  West  Virginia. 

R.  V.  Ilennen  and  D.  B.  Reger,  1913  (W.  Va.  Geol.  Surv.  Rept.  Marlon,  Monongalia, 
and  Taylor  Counties,  p.  315).  Brush  Creek  fire  clay  sh. — -Contains  layers  of 
ferriferous  Is.  Underlies  Brush  Creek  coal  and  overlies  Upper  Mahoning  ss. 
Thickness  4 ft 
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Brush  Creek  red  fowl.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southern  Pennsylvania. 

C.  K.  Swartz.  1022  (Md.  Gaol.  Surv.  vol.  11,  p.  58,  pL  0,  pi.  7).  Brush  Creek  red 
bed . — A red  bed  which  in  part  of  Somerwt,  I*a.,  area  replaces  Brush  Creek  sh., 
which  overlies  Brush  Creek  la.  and  underlies  lower  beuch  of  Buffalo  sh. 

Brushy  Basin  shale  member  (of  Morrison  formation). 

Upper  Jurassic:  Southeastern  Utah  (San  Juan  County). 

H.  E.  Gregory  (U.  8.  G.  8.  P.  P.  188,  in  preen).  Brushy  Basin  sh.  memb. — 
Brightly  banded  shales,  thin  lss..  cglz..  and  sss.  forming  top  memb.  of  Morrison 
fm.  In  8an  Juan  country.  Thickness  350  to  470  ft.  Dinosaur  remains.  Over- 
lies  West  water  Canyon  as.  memb.  Well  exposed  in  Brushy  Basin,  San  Juan  Co. 

Brushy  Creek  sandstone.  (In  MeLeansboro  formation.) 

Pennsylvanian:  Southeastern  Illinois  (Saline  County). 

G.  H.  Cady.  1920  (111.  State  Acad.  Sol.  Trana.,  voL  19.  pp.  256-258).  Brushy  Creek 
bs. — A cuesta-forming  as.,  about  25  or  80  ft.  thick,  lying  UK)  to  125  ft.  above 
ba*e  of  McI,eanHboro  fin.  Lien  lower  than  Galntla  sh.  and  higher  than  Anvil 
Rock  an.  Exposed  on  N.  flank  of  ridge  along  Brushy  Creek  at  Town  Hall  near 
center  of  Brushy  Twp,  and  at  other  places. 

t Brushy  Creek  chert. 

Middle  Devonian  (Onondaga)  : Southeastern  Oklahoma  (Ouachita  Moun- 
tains). 

E.  O.  Ulrich,  1927  (Okla.  Geol.  Surv.  Bull.  45.  p.  20).  [In  Arbuckle  uplift  column 
of  correlation  chart  on  p.  30  the  name  Brushy  Cr.  chert  appears  opposite  Middle 
Dev.,  1.000  ft.,  and  In  shown  as  resting  conformably  on  Bois  d'Arc  is.  and  uncon. 
underlying  Woodford  chert.  On  p.  19  reference  is  made  to  “the  cherty  beds  on 
Brushy  Creek,  center  W.  side  sec.  5 T.  2 N..  R.  15  E."  referred  by  Taff  to  top 
of  his  “Hunton**  fm.  On  p.  27  the  Brushy  Creek  section  is  described,  but  neither 
Brushy  Creek  chert  nor  Brushy  Crtek  cherty  l«.  Is  used.  On  p.  33  is  statement  : 
“The  Arkansas  novacullte  Includes  three  distinct  zones  : The  lower  as  determined 
by  scant  yet  fairly  conclusive  evidence  correlates  with  Brushy  Creek  cherty  Is. 
mentioned  on  page  27.”] 

Named  for  exposures  on  Brushy  Creek,  Pittsburg  Co.,  SE.  Okla. 

Tills  is  only  known  use  of  this  mime,  which  is  preoccupied.  Replaced 
by  Pine  top  chert . 

t Brushy  Mountain  Measures.  (In  Pottsville  group.) 

Pennsylvanian : Southeastern  Tennessee. 

J.  M.  Safford  and  J.  B.  Killebrew.  1900  (Elements  of  geol.  of  Tenn..  pp.  104, 
149-153,  107,  109).  Brushy  Mtti  Measures. — Shales  and  sss.  including  not 
less  than  14  coal  horizons,  forming  top  div.  of  Coal  Measures.  Thickness  2.000  + 
ft.  Overlies  Tracy  City  Measures  in  Brushy  Mins,  where  Bon  Air  Measures  are 
also  present  beneath  Tracy  City  Measures. 

Divided  Into  several  fms.  in  U.  S.  G.  S.  Wartburg  folio  (No.  40),  named 
(descending)  Anderson  ss.,  Scott  sh.,  Wartburg  ss.,  and  Briceville  sh. 

Named  for  Brushy  Mtn,  Morgan  Co. 

Bruzer  limestone. 

Mississippian : Utah. 

C.  [R.1  Keyes,  1924  (Pan -Am.  Geol.,  voL  41,  p.  37.  table  of  geologic  fms.  in  Utah). 
(Misprint  for  Brazer  Is.) 

t Bryant  limestone. 

Middle  Ordovician : Central  eastern  Missouri. 

C.  R.  Keyes,  1898  (Iowa  Acad.  8cl.  Proc.,  vol.  5.  pp.  59,  01).  Bryant  Is. — Compact, 
light-blue  or  gray,  rather  thin  bedded  Is.,  with  numerouH  sh.  partings;  somewhat 
fossil Iferous,  and  presents  marked  contrast  to  underlying  and  overlying  dolomitlc 
Us.  Thickness  125  to  150  ft.  Underlies  McCune  Is.  and  overlies  Follejr  Is.  lu 

Pike  and  Lincoln  Counties. 
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E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  voL  22,  pi.  27),  showed  Bryant  Is.  of 
eastern  Mo.  as  of  Lowvllle  age,  as  uncon.  below  Decornh  sh.,  and  as  = upper 
part  of  Plattin  Is. 

R.  S.  Bassler,  1915  (U.  8.  Nat.  Mus.  Bull.  92,  vol.  2,  pi.  2),  showed  Bryant  Is.— 
Kimmswick  and  Plattin  las. 

C.  L.  Duke,  1922  (Pan-Aiu.  Geol.,  vol.  37,  No.  4,  pp.  288-300),  treated  Plattin  and 
Bryant  as  synonyms,  as  did  C.  [R.J  Keyes.  1923  (Pan-Ain.  Geol.,  vol.  39,  pp. 
07-70). 

See  also  under  Kimmswick  Is.  and  McCune  Is. 

Named  for  exposures  along  Bryant  Creek,  Lincoln  Co. 

Brynnt  Lake  limestone. 

Pre-Cambrian:  New  York  (eastern  Adirondacks). 

H.  L.  Ailing,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38.  pp.  798,  800).  Bryant  Lake  Is. 
(here  named  for  first  time)  Is  somewhat  saccharoidal  in  hand  specimen  and 
contains  considerable  quartz,  biotite,  and  feldspar.  Thickness  20  to  40  ft. 
Underlie*!  Catamount  schist  and  overlies  Swede  Pond  qtzite.  [Derivation  of 
name  not  stated  and  not  indicated  on  map.) 

Bryn  Mawr  gravel. 

Pliocene  (?):  Southeastern  Pennsylvania,  northern  Delaware,  and  north- 
eastern Maryland. 

H.  C.  Lewis.  1881  (Phila.  Acad.  Nat.  Set.  Proc.,  vol.  32,  pp.  258-272.  277-278,  288. 
290-309).  Bryn  Mawr  gravel. — Oldest  gravel  of  consequence  in  Phila.  region. 
Readily  distinguished  from  other  gravels  by  peculiar  materials  composing  it,  and 
also  by  occurring  at  high  elevations  (325  to  450  ft.),  in  often  isolated  patches, 
capping  the  gneissic  hills.  Characterized  by  presence  of  sharp  or  partially 
rounded  fragments  of  a hard,  heavy  iron  sa.  or  cgl..  often  covered  by  a brownish 
black  iron  glaze.  One  tract  of  this  gravel  extends  from  Bryn  Mawr  to  near 
Cooperstown.  Is  10  ft.  thick.  Is  same  as  Mount  Holly  cgl.  of  N.  J.  Rests  on 
decomposed  gneiss. 

W.  B.  Clark,  H.  B.  KUmmel.  and  B.  L.  Miller.  1909  (U.  8.  G.  8.  Philadelphia  folio. 
No.  162,  p.  12).  Lafayette  fm.  (Pllo.  ?)  displaces  “Bryn  Mawr  gravels.’* 

Later  work  proved  that  at  Lafayette  type  loe.,  near  Oxford,  Miss.,  the  beds 
designated  Lafayette  are  of  early  Eocene  (Wilcox)  age,  and  that  the 
name  has  been  applied  to  beds  of  Cret.  and  other  ages.  Lafayette  fm. 
was  therefore  abandoned  by  U.  S.  Geol.  Survey  in  1916. 

F.  Bascom,  1924  (U.  S.  G.  8.  P.  P.  132H).  The  name  Brandywine  fm.  is  here 
restricted  to  the  late  or  low-level  Brandywine  deposits,  of  probable  Plelst.  age, 
and  name  Bryn  Mater  gravel  is  revived  for  the  high-level  or  early  terrace  gravels 
previously  included  in  Brandywine  fm.  The  deposit  at  Brandywine  lies  at  200  to 
300-foot  level ; the  Bryn  Mawr  gravel  of  Lewis  lies  at  390  to  480-foot  level,  and 
is  same  fm.  for  which  Bryn  Mawr  (/ravel  is  here  revived.  Both  fras.  were  in- 
cluded in  “Lafayette”  and  “Appomattox"  of  former  repts  on  this  region.  I These 
are  present  commonly  accepted  definitions  of  Bryn  Mater  gravel  and  Brandy 
wine  fm .] 

Bryson  formation.  (In  Pottsville  group.) 

Pennsylvanian:  Northeastern  Tennessee  and  southeastern  Kentucky. 

G.  H.  Ashley  and  L.  C.  Glenn.  1900  (U.  8.  G.  8.  P.  P.  49.  pp.  33.  44.  208,  and  PI. 
XLA).  Bryson  fm. — Shales,  ass.,  and  coals,  0 to  200  ft.  thick,  lying  above  Red 
Spring  cool  (top  memb.  of  Hlgnite  fm.)  on  higher  tops  of  Log  Mtns  and  possibly 
on  highest  points  of  Black  Mtns  and  Reynolds  Mtn.  Probably  Included  in  time 
interval  of  upper  part  of  Kanawha  fm. 

Named  for  Bryson  Peak,  Claiborne  Co.,  Tenn. 

Bryson  sand. 

A subsurface  sand,  of  Penn,  age,  in  North  Bryson  field.  Jack  Co.,  north- 
central  Tex.,  lying  at  3,100  ft.  depth. 
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Bucatunna  clay  member  (of  Byram  marl). 

Oligocene  (middle) : Southeastern  Mississippi  (Clarke  and  Wayne  Coun- 
ties) and  southwestern  Alabama. 

B.  W.  Blanpled  et  al,  1934  (11th  Ann.  Field  Trip  Shreveport  GeoL  Soc.,  charts, 
pp.  3,  4.  12-16,  etc.).  Bucatunna  metnb.  of  Catahoula  group. — Cross-bedded  sands, 
clays,  bentonitic  clays  and  bentonite,  sparingly  fossiliferous,  forming  basal  20  to 
55  ft.  of  Catahoula  group  (Mio.)  in  Clarke  and  Wayne  Counties.  Rests  uncon. 
on  By  ram  marl  and  older  fms.  of  Vicksburg  group.  Underlies  Lower  Chickasaw- 
hay  memb.  of  Catahoula  group.  Type  loc.  along  Bucatunna  Creek  N.  of  Denhnm 
P.  O.,  which  is  located  in  sec.  19-3  N.-C  W.,  Wayne  Co.,  Miss.  The  Bucatunna 
is  provisionally  assigned  to  Mio.  Is  evidently  in  part  marine. 

C.  W.  Cooke.  1935  (A.  A.  P.  G.  Bull.,  vol.  19.  No.  8,  pp.  1162-1172).  Chk-kasawhay 
marl  and  Bucatunna  day  of  Blanpled  are  accepted  as  members  of  Bpram  marl 
(of  Vicksburg  group,  Ollg.),  In  which  fin.  the  beds  thus  designated  have  heretofore 
always  been  included. 

Buchanan  gravel. 

Pleistocene : Eastern  and  central  Iowa. 

8.  Calvin.  1806  (Iowa  Acad.  Sol.  Proc.,  vol.  3.  pp.  58-80).  Buchanan  gravcU, — 
Interglacial  deposit  In  Buchanan  Co..  Iowa,  consisting  of  cross-bedded  sands  and 
gravels.  15  to  30  ft.  thick,  the  gravels  made  up  of  materials  derived  from  Kansan 
drift.  Overlain  by  Iowan  drift. 

Later  sttidies  by  W.  C.  Alden  and  F.  Leverett  showed  that  the  gravel  was 
deposited  In  Kansan  time  and  was  weathered  In  Yarmouth,  Illlnoian,  and 
Sangamon  time. 

G.  F.  Kny  nnd  K.  T.  Apfel.  1029  (Iowa  Geoi.  Surv.  vol.  34,  pp.  258-259).  Buchanan 
interval  Includes  Yarmouth,  Illlnoian,  and  Sangamon  time. 

Named  for  Buchanan  Co. 

Buchanan  sands. 

Subsurface  sands  In  Pottsvllle  fm.  (Penn.)  and  In  Chester  group  (Miss.) 
of  111.  (See  111.  Geol.  Surv.  Bull.  54,  index.) 

Buchanan  Hill  conglomerate. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania. 

4.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  Suinm.  Pinal  Rept..  vol.  2.  pp.  1489-1530). 
Hub-Olean  eg),  la  — Buchanan  Hill  cgl.t  a flat-pebble  cgl.  that  caps  Buchanan  11)11, 
in  Pa.,  Just  8.  of  N.  Y.  line. 

Buchans  series. 

Cambrian  or  Ordovician : Newfoundland. 

W.  H.  Newhouse.  1931  (Boon.  Geol.,  vol.  20,  p.  401). 

Buck  tongue  (of  Mancos  shale). 

Upper  Cretaceous:  Central  eastern  Utah  and  western  Colorado  (Book 
Cliffs  field). 

I>.  J.  Fisher.  1935  (XT-  8.  G.  8.  Bull.  852).  A westward-pointing  tongue  of  Mancos 
sh.,  0 to  350  ft.  thick,  which  in  part  of  area  [btw.  Bunnyalde  nnd  Colo.  State  line] 
wedges  In  btw.  Sego  and  Cnstlegate  ss.  members  of  Price  River  fm.,  of  Mesaverde 
group.  Not  recognized  NW.  of  Beckwith  Plateau.  Carries  marine  Invertebrates  of 
Lewis  age.  Named  for  Buck  Canyon.  T.  19  S.,  R.  23  E.,  Utah. 

This  name  first  appeared  in  print  In  IT.  S.  G.  S.  Bull.  S51,  1934,  hy-C.  E. 
Erdmann,  in  a rept  on  E.  part  of  Book  Cliffs  coal  field,  where  he  treated 
the  Buck  tongue  of  Mancos  sh.  ns  underlying  Sego  ss.  and  overlying 
Castlegate  ss.,  and  gave  Its  thickness  us  360  ft.  (See  also  1932  correla- 
tion chart  of  Utah,  complied  by  M.  G.  Wilmarth.) 

Buekbee  oil  zone. 

Subsurface  beds,  of  Pllo  age,  encountered  in  wells  in  Santa  Fe  Springs 
oil  field,  Los  Angeles  Co.,  Calif.,  that  lie  lower  than  Nordstrom  oil  zone 
and  higher  than  O’Connell  oil  zone. 
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Buck  Creek  formation. 

Pennsylvanian : Central  northern  and  northeastern  Oklahoma. 

C.  N.  Gould.  1925  (Okln.  Geol.  Surv.  Bull.  35.  p.  78).  Buck  Creek  fm.  proposed  by 
K.  C.  Heald  in  unpublished  ms.  Consists  of  lss..  shales,  and  sss.  extending  from 
top  of  Pawhuska  fm.  to  base  of  overlyiDg  Grayborse  Is.  raemb.  of  Sand  Creek  fm. 
Thickness  175  ft. 

Named  for  exposures  along  Buck  Creek  In  NE.  part  of  Osage  Co.  The 
other  Buck  Creek  in  Osage  Co.  also  cuts  through  the  fm. 

Buck  Creek  sandstone. 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  J.  Hornberger,  Jr..  1936  (Univ.  Tex.  Bull.  3534,  p.  1G2).  The 
lower  water-bearing  sand  In  Millsap  Lake  fm.  lies  500±  ft.  below  top  of  Brazos 
River  88.,  and  in  interval  btw.  Brannon  Bridge  and  Barton  Creek  lss.  The  rock 
is  coarse-grained,  porous,  highly  permeable,  about  25  ft.  thick,  and  appears  to  be 
a fairly  persistent  layer  that  carries  water  of  good  quality.  It  outcrops  on  Buck 
Creek  in  SW.  part  of  Parker  Co.,  and  is  here  named  Buck  Creek  *».  It  lies  200± 
ft.  lower  than  Dobbs  Valley  ss. 

Buckeye  shale.  (In  Sumner  group.) 

Permian:  Northeastern  Kansas. 

R.  C.  Moore,  1936  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook,  p.  12).  {See 
under  Carlton  I*.] 

fBuckhorn  limestone. 

Mississippi n (lower)  : Central  northern  Utah  (Ophir  district). 

F.  M.  Wichman,  1920  (Eng.  and  Min.  Jour.,  vol.  110,  No.  12.  p.  563),  mentioned  “an 
important  !h.  bed  below  Gardner  dol.,  in  Ophir  mining  diet.,  which  is  apparently 
not  represented  in  Tintlc  dint.”  “It  is  locally  called  the  Buckhom S'  Is  a fine  to 
medium-grained,  nearly  pure  Is.,  which  has  been  the  source  of  considerable  ore. 
Average  thickness  30  ft. 

S.  G.  OlmBtoad.  1921  (Econ.  Geol.,  vol.  16,  pp.  438,  442.  449,  453).  Middle  memb. 
of  Ajax  fm.  (Lower  Ord.)  of  Ophir  mining  dlst.  Is  locally  known  as  Buckhom  ts. 
It  is  30  ft.  thlek. 

J.  Gllluly,  1932  (U.S.G.S.P.P.  173,  p.  143).  Most  of  production  within  Madison 
Is.  of  Ophir  Hill  area  has  been  derived  from  two  beds,  one  at  base,  the  other 
about  40  ft.  higher.  The  lower  part  of  Madison  Is.,  including  these  beds,  is  locally 
called  ,<Buckhorn,>  Is. 

Buckingham  gneiss. 

Pre-Cambrian:  Quebec. 

M.  E.  Wilson,  1914  (Canada  Geol.  Surv.  Summ.  Rept.  1913,  p.  202). 

Buck  Lodge  diabase. 

Upper  Triassic:  Central  northern  Maryland. 

C.  R.  Keyes,  1891  (Geol.  Soe.  Am.  Bull.,  vol.  2.  p.  320).  (Bur*  Lodye  diabase  Is 
show'll  as  a dike  lying  E.  of  Sugarloaf  Mtn,  Md.] 

Buck  Mountain  moraine. 

Pleistocene  (Wisconsin  stage) : Northeastern  New  York  (Essex  County). 
On  E.  base  of  Buck  Mtn.  See  N.  Y.  State  Mus.  Bull.  187,  1910. 

Buck  Point  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

F.  R.  Clark.  1918  (U.S.G.S.  Bull.  086.  I.  p.  94).  Buck  Point  M.— Lies  95  to  115  ft. 
stratigraphically  below  top  of  Revard  ss.  Together  with  underlying  sh.  It  is  well 
developed  at  Buck  Point  and  elsewhere  around  edges  of  main  divide  btw.  Sand 
and  Buck  Creeks  In  T.  26  N.,  R.  11  E.  On  N.  side  of  Buck  Creek  In  secs.  2,  3, 
and  4,  It  is  characterized  by  a thin  productoid-bearlng  stratum  at  top,  which  is 
easily  traceable  and  insures  definite  correlations.  The  ss.  Is  45 ± ft.  thick  and 
forms  a prominent  bench  with  u vertical  cliff  below.  Is  easily  traced,  but  over 
greater  part  of  area  its  only  distinctive  characteristic  is  presence  of  a calc, 
conglomeratic  bed  at  or  near  base,  which  at  many  places  is  associated  with 
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fusidina-bearing  sand.  Except  for  a thin  sh.  Immediately  overlying  the  Buck 
Point,  the  interval  btw,  Revard  and  Buck  Point  ss*.  lg  occupied  principally  by 
ss.;  in  u few  places  the  entire  interval  is  sand.  [See  2d  entry  under  Revard  ss. 
mrmb.]  Below  Buck  Point  ss.  is  a sh,.  which  at  Buck  Point  is  75+  ft,  thick  and 
which  occupies  approx,  same  strat.  position  as  the  sh.  below  Bigheart  sh.,  but 
the  Buck  Point  and  Bigheart  ass.  are  not  continuous  and  probably  not  at  exactly 
same  strat.  horizon.  They  are  therefore  given  different  names. 

Buckrange  sand  lentil  (of  Ozan  formation). 

Upper  Cretaceous  (Gulf  series) : Southwestern  Arkansas. 

C.  H.  Dane,  1926  (U.  8.  G.  8.  Press  Bull.  8823,  Sept.  10).  Buckrange  sand  lentil. — 
Sandy  marl  or  marly  sand,  3 to  15  it.  thick,  containing  as  much  as  50  percent 
of  coarse*  glauconite  grains.  Is  basal  part  of  Ozan  fm.  in  Sevier.  Howard,  and 
Hempstead  Counties.  Grades  lntc  overlying  marl  of  Ozan  fm.  Outcrops  short 
distance  N.  of  village  of  Buckrange,  Howard  Co.,  also  1 mi.  NE.  of  village,  on 
road  to  Nashville.  Thins  to  E.  [See  also  Dane,  Ark.  Geol.  Surv.  Bull.  1,  1920, 
p.  59.] 

tBuck  Ridge  gneiss. 

Pre-Cambrian:  Southeastern  Pennsylvania. 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  Summ.  Final  Rept.,  vol.  1,  pp.  80-91,  118). 
Buck  Ridge  gneiss  (also  called  syenite  in  Hall's  repts  C8  and  C8). — Syenite  gneiss 
forming  Buck  Ridge. 

According  to  G.  W.  Stose  (personal  communication  Dec.  23,  1036)  the  gneiss 
that  forms  Buck  Ridge  is  Baltimore  gneiss. 

Bucks  Bridge  mixed  beds. 

Lower  Ordovician  (Beekmautown)  : Northern  New  York  (Saint  Lawrence 
Valley). 

G.  H.  Chadwick,  1915  (Geol.  Soc.  Am.  Bull.,  vol.  26,  pp.  289-291).  Bucksbridgr 
mixed  beds  or  fm. — Approx.  = Tribes  Hill.  Thickness  50  to  70  ft.  U neon,  underlies 
Upper  Beekmautown  (Ogdensburg)  dol.  and  uncon.  overlies  Heuvelton  88.  Char- 
acterized by  Palaophycus  beverlgensis  and  a lower  Beekmuntown  or  Tribes  Hill 
fauna,  but  as  beds  differ  lithologically  from  that  fm.  in  Mohawk  Valley,  exact 
equivalency  is  not  yet  proved  and  temporary  designation  Bucks  Bridge  is  used. 

In  1916  (N.  Y.  State  Mus.  Bull.  191)  H.  P.  Cushing  applied  Tribes  Bill  fm. 
to  beds  beneath  Ogdensburg  fm.  in  St.  Lawrence  Valley ; but  in  1920 
(N.  Y.  State  Mus.  Bull.  217,  218)  Chadwick  still  called  the  beds  Bucks 
Bridge  mixed  beds.  He  described  them  as  consisting  of  SO  to  75  ft.  of  dol. 
and  ss. — a white  sandy  mass,  considerably  more  calc,  than  underlying 
Heuvelton  ss.,  passing  gradually  upward  into  heavy,  dark  siliceous 
dolomites  with  only  rare  ss.  layers,  and  these  in  turn  becoming  more 
quartzose  as  summit  Is  approached.  He  also  stated : “The  Bucks  Bridge 
beds  are  approx,  what  has  been  called  Tribes  Hill  in  Jefferson  Co.  Fauna 
is  essentially  same  throughout  and  distinct  lithologically  and  faunally 
from  fnts.  above  and  below  and  from  Tribes  Hill  fauna  of  Mohawk  Valley. 
Hewitt ville  calcilutites  are  tentatively  Included  in  fm.,  at  top.”  Appears 
to  be  named  for  Bucks  Bridge,  on  Nettle  Creek. 

J.  C.  Reed,  1934  (N.  Y.  State  Mus.  Bull.  297),  used  Buck’s  Bridge  mixed  beds 
tor  the  rocks  underlying  Ogdensburg  dol.  and  overlying  Heuvelton  ss.  In 
Potsdam  quad.  He  assigned  latter  fm.  to  "probably  Carnb.,”  and  the 
Ogdensburg  and  Buck’s  Bridge  to  Ord.,  and  listed  fossils  of  latter. 

t Buckskin  limestones. 

Descriptive  term  applied  locally  to  las.  of  Dev.  age  in  central  Colo.  (Gun- 
nlson-Chaffee  County  region),  because  they  weather  to  a peculiar  yel- 
low color  resembling  buckskin. 
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Buda  limestone.  (In  Washita  group.) 

Lower  Cretaceous  (Comanche  series)  : Southeastern  Texas. 

T.  W.  Vaughan,  1900  (U.  S.  G.  S.  Bull.  164.  p.  18).  Buda  Is. — Hard,  whitish  or 
yellowish  Is.,  weathering  yellowish  or  pinkish.  Thickness  100  ft.  Top  fm.  of 
Lower  Cret.  (Comanche  series).  Overlies  Del  Rio  clays.  Replaces  Shoal  Creek  Is., 
preoccupied. 

Top  fm.  of  Washita  group  in  southern  central  and  eastern  Texas.  Over- 
lies  Del  Rio  clay  and  underlies  Eagle  Ford  sh. 

Named  for  Buda,  Hays  Co. 

Buell  Run  sand. 

A subsurface  sand  in  Conemaugh  fm.  of  SE.  Ohio  that  is  said  to  probably 
be  same  as  Buffalo  ss.  memb.  Encountered  in  wells  along  Buell  Run, 
SW.  of  Elba,  Aurelius  Twp,  Washington  Co. 

Buena  Suerte  formation. 

Cretaceous : Mexico. 

W.  F.  Foshag,  1934  (Econ.  Geol.,  vol.  20,  No.  4,  p.  335). 

Buena  Vista  sandstone  member  (of  Cuyahoga  formation). 

Mississippian : Southern  Ohio  and  north-central  Kentucky. 

E.  Orton.  1874  (Ohio  Geol.  Snrv.  vol.  2,  pt.  1.  pp.  015.  618.  626).  Buena  Vista 
quarries  (also  Buena  Vista  stone). — Series  of  qunrry  sss.  10  ft.  thick,  separated 
from  underlying  Waverly  black  si.  by  35  to  50  ft.  of  blue  shales  in  Ross  and 
Pike  Counties.  Ohio.  Have  been  called  Waverly  brownntone. 

C.  8.  Prosser,  1904  (Am.  Geol.,  vol.  34.  pp.  336-343).  Buena  Vista  memb.  of  Cuya- 
hoga fm.  as  here  redefined  consists,  at  Llthopolls.  Fairfield  Co.,  Ohio,  of  49%  ft. 
of  alternating  sss.  and  shales,  including.  5 ft.  above  the  base,  the  “City  Ledge,*' 
2 ft.  10  In.  thick,  and  45±ft.  of  beds  above  the  “City  Ledge.”  Overlies  Sunbury 
sh.  By  some  Buena  Vista  has  been  restricted  to  “City  Ledge.’*  I erroneously  so 
used  it  in  1902. 

J.  E.  Hyde,  1915  (Jour.  Geol.,  vol.  23,  p.  761).  Buena  Vista  memb.  of  Cuyahoga 
fm.  is  restricted  1 ?]  to  “City  Ledge.”  It  consists  of  1 to  30  ft.  of  sss.  under- 
lying Harden  sh.  memb.  and  overlying  Henley  sh.  memb.  (O'/A  to  226  ft.  thick). 
[This  is  present  approved  definition.] 

W.  8tout  nnd  R.  E.  Lamborn.  1924  (Ohio  Geol.  8urv..  4th  ser.,  Bull.  28.  p.  358), 
divided  Cuyahoga  Into  (descending)  Black  Hand  cgl..  Raccoon,  sh.,  and  Buena 
Vista  sss. , the  latter  overlying  Sunbury  sh. 

Named  for  Buena  Vista,  Scioto  Co.,  Ohio. 

fBuena  Vista  shale. 

Lower  and  Middle  Cambrian : Central  western  Virginia. 

H.  D.  Campbell,  1905  (Am.  Jour.  Sci.,  4th,  vol.  20,  pp.  445—447).  Buena  Vista  sh. — 
Bright  variegated  sh.  Red  bands  predominate,  but  green,  yellow,  and  brown 
colors  are  common.  In  lower  part  mottled  blue  Is.  beds  alternate  with  the  sh., 
and  it  passes  by  succession  of  sh.  nnd  Is.  beds  into  underlying  Sherwood  Is. 
Thickness  600  to  900  ft.  Underlies  Natural  Bridge  Is.  Named  for  Buena  Vista, 
Rockbridge  Co. 

Name  is  preoccupied  and  fm.  is  now  considered  same  as  Watauga  sh.,  and 
is  called  by  that  name. 

Bufa  sandstone. 

Cretaceous  or  Tertiary:  Mexico. 

C.  W.  Botsfonl.  1909  (Eng.  and  Min.  Jour.,  vol.  87,  p.  692). 

Buffalo  sandstone  member  (of  Conemaugh  formation). 

Pennsylvanian : Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q,  p.  33).  Buffalo  ( Upper  Mahoning) 
ss. — Thickness  60  to  80  ft.  Underlies  Pine  Creek  Is.  nnd  is  separated  from  under- 
lying Brush  Creek  Is.  by  0 to  thin  layer  of  sh.  Attains  max.  development  along 
Buffalo  Creek.  In  Buffalo  Twp,  Butler  Co.,  Pa.  Was  Included  in  Mahoning  ss.  of 
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First  Survey,  but  as  there  is  a massive  ss.  coming  below  this,  to  which  term 
Mahoning  has  always  been  applied,  it  Is  clear  that  one  or  other  should  have  a 
distinct  name,  for  the  two  rocks  are  always  distinct,  and  never  merge  into  one 
mass.  Both  ass.  occur  on  Mahoning  Creek.  The  name  Mahoning  Is  here  re- 
stricted to  the  lower  as. 

Buffalo  .shale. 

Upper  Ordovician  and  basal  Silurian:  Northeastern  Missouri  and  south- 
western Illinois. 

C.  R.  Keyes,  1898  (Iowa  Acad.  Scl.  Proc.,  vol.  5,  pp.  59.  61).  Buffalo  ah. — Fosgil- 
Iferous  shales,  60  ft.  thick,  forming  top  memb.  of  Ord.  in  Pike  Co.,  Mo.  Gen- 
erally considered  as  representing  Maquoketa  shales  of  NK.  Iowa  and  Cincinnati 
shales  of  Ohio,  but  doubtful  whether  they  occupy  same  strut,  position.  Underlies 
Noix  oolite  and  overlies  McCune  Is. 

T.  E.  Savage,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  p.  356 ; 111.  Geol.  8urv.  Extract 
from  Bull.  23).  Blue  sh.  at  top  of  Ord.  in  Jersey,  Calhoun,  and  Pike  Counties, 
III.,  and  Pike,  Lincoln,  and  Ralls  Counties,  Mo.  In  111.  has  been  correlated  with 
Maquoketa  sh.  In  Mo.  has  been  called  Hudson  River  sh.  and  Buffalo  Creek  sh. 
Upper  part  corresponds  to  Orchard  Creek  sh.  of  southern  111.  Uncon.  underlies  811. 

In  later  papers  (1014,  1915,  1017)  C.  [R.]  Keyes  defined  Buffalo  sh.  as 
underlying  Girardeau  Is.  and  overlying  Thetis  ss.  The  Maquoketa  sh. 
is  of  Richmond  age  and  is  included  in  Ord.  by  most  geologists.  The 
Orchard  Creek  sh.  is  now  classified  by  Savage  as  post-Richmond  and 
assigned  to  basal  Sil. 

Named  for  Buffalo  Creek,  Pike  Co.,  Mo. 

Buffalo  shales.  (In  Conemaugh  formation.) 

Pennsylvanian : Near  Pittsburgh,  Pa. 

T.  K.  Adams,  1903  (Mines  and  Min.,  vol.  23.  p.  350).  Buffalo  shales,  60  ft.  thick, 
lie  btw.  Pine  Creek  la.  and  Brush  Creek  coal. 

Buffalo  glacial  stage. 

Pleistocene : Central  western  Wyoming. 

E.  Blarkwelder.  1915  (Jour.  Geol.,  vol.  23,  pp.  310,  328-336).  Buffalo  stage,  repre- 
sented by  oldest  glacial  deposits  (called  Buffalo  drift ) In  central  western  Wyo., 
which  occur  as  remnants  on  flat-topped  divides  or  isolated  hills,  or  on  spurs  along 
valley  slopes.  Named  for  occurrence  of  the  drift  along  Buffalo  Fork  of  Snake 
River. 

E.  Blackwelder,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  pp.  865-922)  correlated  this 
drift  with  Kansan  glacial  stage. 

Buffalo  granite. 

Pre-Cambrian:  Central  southern  Virginia  (Mecklenburg  County). 

F.  B.  Laney,  1917  (Va.  Geol.  Surv.  Bull.  14,  p.  86,  map).  Buffalo  granite. — Small 
masses  or  areas  of  a coarse  porphyrltic  intrusive  granite,  with  very  large  feldspar 
phenocrysts.  which  occurs  in  Redoak  granite  in  vicinity  of  Buffalo  Llthia  Springs, 
Mecklenburg  Co.,  Va.  Is  light  gray,  coarse-grained,  and  differs  from  main  granite 
masses  of  Vlrgillna  diet,  very  little  except  In  texture. 

A.  I.  Jonas,  1928  (Va.  Geol.  Surv.  prel.  ed.  geol.  map  of  Va.).  Buffalo  granite 
porphgritio  facies  of  Red  Oak  granite.  Is  of  pre-Camb.  age  and  intrusive  into 
Clenarm  series  (Algonkian?). 

tBuffalo  cement  bed. 

Silurian:  Western  New  York. 

G.  II.  Chadwick.  1917  (see  1917  entry  under  Bertie  Is.  memb.).  [In  1919  (Canada 
Geol.  8urv.  Mem.  Ill,  pp.  93-94)  Chadwick  replaced  this  preoccupied  name  with 
Williarnsville  waterlimc  and  sh.  It  is  top  bed  of  Bertie  is.  memb.  of  Salina  fku.  at 
Buffalo.  N.  Y.J 

151627° — 38 19 
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Buffalo  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  New  York  and  southern  Ontario. 
Shown  on  moraine  map  (fig.  8)  in  U.  S.  G.  S.  Niagara  folio  (No.  190), 
1913,  p.  17.  Named  for  Buffalo,  N.  Y. 

Buffalo  group. 

Ordovician : Arkansas. 

See  under  Big  Buffalo  series. 

Buffalo  formation.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (I’unxsutawney  quad- 

rangle). 

G.  H.  Ashley,  1926  (Topog.  and  Qeol.  Atlaa  Pa.  No.  65,  Punxsutawney  quad.,  pi. 
4,  pp.  24-25).  Buffalo  fm.  Includes  beds  btw.  top  of  Brush  Creek  coal  and  base 
of  Bakerstown  coal. 

M.  E.  Johnson,  19211  (Topog.  and  Geol.  Atlas  Pa.  No.  27).  Buffalo  memb.  (of  Cone- 
maugh fm.)  Includes  all  beds  btw.  top  of  Pine  Creek  [Cambridge]  Is.  and  base  of 
Brush  Creek  coal  and  red  beds,  Including  Buffalo  ss.  and  Brush  Creek  la 

Buffalo  Creek  bed.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1.  pp.  374,  384).  Buffalo 
Creek  bed. — Clay,  125  ft.  thick ; lower  pan  in  places  slightly  shaly,  sandy,  and 
of  blue  color;  middle  and  upper  parts  of  blue,  purple,  and  yellowish  color.  Memb. 
of  Strawn  dlv.  Underlies  Wilbarger  Creek  bed  and  overlies  Rough  Creek  bod. 

Named  for  Buffalo  Creek,  Mills  Co. 

tBuffalo  Creek  sandstone  member  (of  Conemaugh  formation). 

Name  applied  by  G.  H.  Ashley,  1908  (Pa.  Topog.  and  Geol.  Surv.  Comm. 

' Rept.  1906-8,  p.  161 ) , to  Buffalo  ss  memb.  of  Conemaugh  fm. 

Buffalo  Creek  shale. 

See  1913  entry  under  Buffalo  sh.  (Upper  Ord.  and  Sil.). 

Buffalo  Creek  limestone.  (In  Kanawha  formation.) 

Pennsylvanian : Southwestern  West  Virginia. 

R.  V.  Hennen  and  D.  B.  Reger.  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  p.  143).  Buffalo  Creek  le. — Hard,  brittle,  bluish  gray,  marine,  fos- 
siliferouB  Is..  0 to  15  inches  thick.  Separated  from  overlying  Buffalo  Creek  coal 
by  35  to  80  ft.  of  fire  clay  and  sh.  Underlain  by  Upper  Winifrede  ss.  Named 
for  association  with  Buffalo  Creek  coaL 

Buffalo  Hart  moraine. 

Pleistocene  ( Wisconsin  stage)  : Central  western  Illinois  (Sangamon  and 
Logan  Counties).  See  U.  S.  G.  S.  Mon.  38,  pp.  74-76.  Named  for  Buffalo 
Hart,  Sangamon  Co.,  by  F.  Leverett.  In  16th  Int.  Geol.  Cong.  Guidebook 
26,  1932,  M.  M.  Leighton  and  G.  E.  Ekblaw  stated,  regarding  the  term 
Buffalo  Hart  moraine  as  used  by  them : “Leverett  applied  the  name 
Buffalo  Hart  to  a prominent  portion  of  the  moraine,  and  that  name 
has  been  adopted  for  the  whole  moraine.” 

Buffalo  Hill  sandstone.  (In  Clear  Fork  group.) 

Permian:  Central  and  central  northern  Texas  (Taylor  and  Runnels 
Counties). 

W.  E.  Wrsthcr,  1917  (8W.  Ass.  Pet.  Geol.  Bull.,  vol.  1,  opp.  p.  06)  Buffalo  Hilt  tit. 
consist  of  two  thick  sss.  separated  by  sh.,  and  lie  80±  ft.  above  base  of  Tye  fm. 
(basal  memb.  of  Clear  Fork  beds  in  Taylor  and  Runnels  Counties).  (Derivation  of 
name  not  stated.] 

E.  n.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  169).  Buffalo  Hill  it.  Is  here  Included 
in  Vale  fm.  It  lies  near  base  of  Clear  Fork  group.  Named  lor  Buffalo  Hills, 
Taylor  Co. 
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Buffalo  Peaks  andesite. 

Tertiary:  Central  Colorado  (Park  and  Chaffee  Counties). 

D.  B.  Gould,  1035  (A.  A P.  G.  Bull.,  vol.  19,  No.  7,  pp.  900,  990,  999,  1000). 

• Buffalo  Peaks  andesite,  extrusive,  lies  on  truncated  surface  of  Paleozoic  strata 
(Perm.)  affected  by  the  syncllne  extending  northerly  from  valley  of  Trout  Creek 
la  sec.  3,  T.  14  S.,  R.  77  W.,  past  Pony  Spring,  to  NE.  spur  of  Buffalo  Peaks  In 
Salt  Creek  area,  Park  and  Chaffee  Counties. 

Buffalo  River  series. 

Ordovician : Arkansas. 

See  under  Big  Buffalo  series. 

‘Buffalo  Run  limestone. 

I'pper  Cambrian:  Central  Pennsylvania  (Center  County). 

C.  D.  Walcott,  1916  (Smithsonian  Mlsc.  Coll.,  vol.  64,  No.  3,  Pub.  2370,  p.  103). 
Buffalo  /fun  Is.,  a provisional  name  suggested  by  E.  F.  Moore,  from  which  a new 
species  of  Upper  Camb.  fossil  was  collected  2 ml,  N.  of  Benore  P.  O.,  Center  Co. 

The  bed  mentioned  probably  refers  to  Warrior  Is.,  1,250  ft.  thick,  defined 
by  C.  Butts  in  1918  (Am.  Jour.  Sei.,  4th,  vol.  46,  pp.  523-537). 

Buffalo  Wallow  formation.  (In  Chester  group.) 

Mississippian : Western  central  Kentucky  (Breckinridge  County)  and 
southern  Indiana. 

C.  Butts,  1917  (Ky.  Geol.  Surv.  Mississippian  formations  of  western  Ky.,  p.  112). 
Buffalo  Wallow  fm. — Chiefly  soft  bluish  sb..  but  Includes  beds  of  red  ah..  Is.,  and 
ss.,  which  altogether  compose  a subordinate  purt  of  mass.  Thickness  150  to  200 
ft.  in  Breckinridge  Co.  Greater  part  seems  — Clore  fm.,  but  Menard  is.  seems  cer. 
talnly  represented  and  Palestine  ss.  may  be  represented.  Overlies  Tar  Springs  ss. 
Named  for  Buffalo  Wallow*,  a clrt)uelike  excavation  In  the  characteristic  shales  of 
the  fm.  on  highway  2 ml.  W.  of  Cloverport. 

Buff  Bay  beds. 

Pleistocene  or  Pliocene:  Jamaica. 

R.  T.  Hill,  1899  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  34,  p.  84). 

Buffkin  formation. 

Pennsylvanian : Indiana. 

See  1935  entry  under  St.  Wendell  ss. 

’Buhrstone. 

’Buhrstone  formation. 

Eocene  (middle  and,  in  S.  C.,  upper):  Mississippi,  southern  Alabama, 
Georgia,  South  Carolina. 

John  Finch,  1824  (Am.  Jour.  Sci.,  1st,  vol.  7,  p.  38).  The  siliceous  la.  or  Buhrstone 
of  Ga.  is  a fm.  decidedly  contemp.  with  above  mentioned  stratum  [Calcaire  Sllicleuse 
of  Paris  basin],  although  the  principal  port  of  the  celebrated  mill-stones  are  from 
a rock  higher  In  the  series,  the  Meullere  sans  coqullles,  yet  some  are  obtained 
from  the  Calcaire  Grossler  ; and  to  this  stratum  and  the  C.  Sllicleuse  I consider 
the  Ga.  Buhr  stone  allied,  both  by  similarity  of  mineraloglcal  character  and  nature 
of  fossil  remains. 

M.  Tuomey,  1848  and  1850  (Kept,  on  geol.  of  a C.,  pp.  140-154,  211,  1848.  and 
accompanying  map,  dated  1845;  Ala.  Geol.  Surv.  1st  Blen.  Kept.,  p.  147,  1850). 
Buhrstone  fm. — Thick  beds  of  sand,  gravel,  grit,  clay,  and  bubrstone,  amounting 
to  at  least  400  ft.,  and  underlying  the  calc.  beds.  Its  upper  portions  are  char- 
acterized by  beds  abounding  in  sillclfled  shells,  for  most  part  Identical  with  Clai- 
borne fossils,  which  has  given  the  name  to  the  fm.  [According  to  C.  W.  Cooke 
(personal  communication,  1933)  the  tBubrstone  fm.  of  Tuomey,  1848,  Included 
practically  all  siliceous  Eocene  deposits  in  8.  C.] 

Nongeographic  name.  Replaced  by  Tallahatta  fm.  in  Ala.  and  Miss,  and  by 
UcBean  fm.  and  Barmrell  sand  in  eastern  Ga.  and  3.  C.  See  further 
explanation  under  f Choctaw  buhrstone  and  Tallahatta  fm. 
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Bulger  limestone  bed.  (In  Monongahela  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Washington  County)  and 
eastern  Ohio. 

W.  T.  Griswold  and  M.  J.  Munn,  1907  (U.  S.  G.  S.  Bull.  318.  pp.  38-39.  70+ ). 
Bulger  la. — At  Bulger,  Washington  Co.,  it  consists  of  solid  brown  Is.,  1 to  2 ft. 
thick,  breaking  with  uneven  fracture  and  showing  a number  of  small  calcite 
crystals.  West  of  type  loc.,  In  Steubenville  quad.,  it  Is  a foot  or  more  thick,  of 
muddy  brown  color,  and  breaks  with  smooth  fracture.  Underlain  by  20  ft.  of 
green  sh.  and  overlain  by  15  to  20  ft.  of  coarse  calc.  sta.  Lies  about  55  ft.  above 
Sewiekloy  coal. 

The  Bulger  Is.  bed  is  uppermost  part  of  Benwood  Is.  memb.  of  Monongahela 
fra.  and  lies  15  to  20  ft.  below  Uniontown  Is.  memb.  in  Olaysville  region. 

Bulkley  erupt  Ives. 

Tertiary  or  Cretaceous:  British  Columbia. 

W.  W.  Leach,  1910  (Canada  Geol.  Surv.  Summ.  Rept.  1909,  p.  63). 

fBull  ledge. 

Pennsylvanian:  Northwestern  Missouri  (Kansas  City). 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  13).  The  lower 
(nonoolitic)  bed  of  Drum  Is.  at  Kansas  City  is  known  as  “Bull  ledge,”  and  the  upper 
bed  ns  “oolite  ledge.” 

N.  D.  Newell.  1935  (Kans.  Geol.  Surv.  Bull.  21,  p.  40).  So-called  Drum  la.  of  Hinds 
and  Greene  at  Kansas  City  is  Westerville  Is.,  the  upper  part  of  which  is  “Kansas 
City  oolite,”  and  lower  (nonoolitic)  part  the  “Bull  ledge.” 

Bull  slate. 

Lower  Cambrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith,  1932  (Wash.  Acad.  8ei.  Jour.,  vol.  22,  pp.  360,  401).  Bull  al. — SI.,  usually 
purplish  more  or  less  mixed  with  green.  Comparatively  thin  fm.,  of  fine,  even  grain, 
smooth  texture,  and  banding  bo  faint  that  as  a rule  It  does  not  affect  the  smooth- 
ness of  the  cleavage.  Only  a few  ss.  layers ; occasionally  a small  bed  of  Is.  in 
upper  part.  No  fossils,  but  age  is  fixed  by  fossils  in  underlying  Is.  Underlies 
Beebe  Is.  and  overlies  Barker  qtzite.  Named  for  the  quarry  on  Bull  Hill,  2 mi.  N. 
of  Castleton  [in  Castleton  quad.].  It  is  principal  horizon  that  Is  worked  for  the 
purple  and  unfading  green  slates  of  si.  industry,  the  principal  development  of 
which  is  in  region  of  Fairhaven,  Vt.,  and  Granville,  N.  Y.,  a few  ml.  SW.  of 
Castleton. 

Bulla  conglomerate. 

Miocene  (lower)  : Dominican  Republic. 

C.  W.  Cooke,  1920  (Geol.  Soc.  Am.  Bull.,  vol.  31,  p.  219). 

Bullard  limestone. 

A name  applied  by  O.  P.  Peterson  (Am.  Inst.  Min.  and  Met.  Engrs.  Trans., 
vol.  70,  p.  915,  1924)  to  a Is.,  5 to  20  ft.  thick.  In  Bingham  qtzite  (Penn.) 
of  Bingham  dist.,  Utah.  Lies  220  ft.  below  Parnell  Is.  and  400  ft.  above 
Ynmpa  Is. 

fBulla  striata  marls. 

Pleistocene : Florida. 

W.  H.  Dali.  1892  (U.  S.  G.  S.  Bull.  84,  pp.  147,  footnote,  157,  322,  336).  To  dis- 
tinguish the  Pleist.  beds  containing  Venua  mncellnta  and  Bulla  striata  from  the 
Plio.  beds  containing  same  species,  the  Pleist.  beds  might  be  called,  from  their 
most  abundant  fossil,  the  Bulla  atriala  marls. 

According  to  C.  W.  Cooke  these  beds  are  a part  of  Fort  Thompson  fm. 

Bull  Creek  sandstone.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  3,  pp.  374,  379).  Bull  Creek 
as. — Sss..  largely  in  flaggy  layers  6 In.  to  4 ft.  thick ; white  on  fresh  surfaces, 
weathering  grayish.  Thickness  50  to  75  ft.  Memb.  of  Strawn  dlv.  Overlies 
Horse  Creek  clays  and  shales  and  underlies  Big  Valley  bed. 

Named  for  Bull  Creek,  Mills  Co. 
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Bull  Creek  limestone. 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County) 

F.  C.  Greene,  1918  (A.  A.  P.  G.  Bull.,  vol.  2,  p.  121).  Bull  Creek  Is. — Well  exposed  on 
Bull  Creek,  In  NW.  part  of  T.  23  N.,  K.  HE.  It  is  5 to  15  ft.  thick  and  lies  about 
100  ft.  above  Peoples  sand  and  150  ft.  above  Stanton  Is.  Its  characteristics  N.  of 
Bigheart  are  not  known  to  writer.  To  SW.  it  can  be  identified  in  most  logs  of  wells 
in  vicinity  of  Hominy.  Above  it  lies  an  interval  of  irregular  shales  and  sss.,  80 
to  125  ft.  thick,  overlain  by  Wild  Horse  Is. 

‘Bull  Face  slate. 

A metamorphie  si.  in  NW.  Ga.,  called  by  the  people  Bull  Fare  si.  (G.  Little, 
Ga.  Min.,  Geol.,  and  Phys.  Surv.  Kept.  Prog.  Sept.  1 to  Dec.  31,  1874, 
1875).  Is  believed  to  be  the  si.  underlying  Weisner  qtzite. 

tBullhead  waterlime. 

^Bullhead  limestone. 

Descriptive  terms  that  have  been  applied  to  Cobleskill  dol.  in  western  N.  Y. 

Bull  Head  Mountain  sandstone. 

Lower  Cretaceous:  Alberta  and  British  Columbia. 

F.  H.  McLearn,  1918  (Canada  Geol.  Surv.  Sunim.  Kept.  1917,  pt.  C,  p.  16). 

Bull  Hill  gneiss. 

Age  (?)  : Southeastern  Vermont  (Windham  County). 

C.  H.  Richardson,  1931  (17th  Rept.  Vt.  State  Geol.,  p.  221).  Bull  Hill  gneiss,  new 
name,  is  necessary  because  of  rather  wide  distribution  of  the  gneiss  and  its 
characteristic  structure.  Type  loc.  is  on  Bull  Hill,  E.  to  NE.  of  village  of  Grafton 
and  N.  of  village  of  Cambrldgeport.  (In  Saxtons  River  quad.]  The  hill  reaches 
altitude  of  1.580  ft.  and  is  practically  all  gneiss.  Also  well  exposed  In  NE.  part 
of  Grafton  Twp.  The  gneiss  is  profoundly  porpliyritic;  is  cut  by  pegmatite  veins. 
Also  occurs  near  8E.  corner  of  Chester.  Structure  and  texture  are  markedly  differ- 
ent from  that  of  Reading  gneiss.  It  appears  to  be  an  orthogneiss. 

C.  H.  Richardson  and  J.  E.  Maynard,  1933  (18th  Rept.  Vt.  State  Geol.,  pp.  316-347). 
Bull  Hill  gneiss,  acid  Intrusive,  embraces  only  those  gneisses  that  are  pronouncedly 
porphy  rltic. 

Bullion  dolomite  member  (of  Monte  Cristo  limestone). 

Mississippian  (lower)  : Southeastern  Nevada  (Goodsprings  region). 

D.  F.  Hewett,  1931  (U.  S.  G.  S.  P.  P.  162,  pp.  10.  18,  etc.).  Bullion  dol.  tnemb.— 
Massive  light-gray  Is.  now  largely  altered  to  cream-colored  and  white  dol. ; chert 
uncommon.  Thickness  185  to  300  ft.  Underlies  Arrowhead  Is.  and  overlies 
Anchor  Is.,  all  members  of  Monte  Cristo  Is.  Named  for  Bullion  mine,  sec.  23, 
T.  25  S.,  R.  58  E.  Few  fossils  (lower  Miss.). 

Hull  Lake  glacial  stage. 

Pleistocene:  Central  western  Wyoming. 

E.  Bladtwelder,  1915  (.Tour.  Geol.,  vol.  23,  pp.  310.  325—340).  Bull  Lake  stage. — 
The  next  older  moraines,  which  I have  compared  with  early  Wisconsin  drift  of 
Illinois,  will  be  called  Bull  Lake  drift,  from  locality  of  that  name  on  N.  slope  of 
Wind  River  Range.  Is  later  than  Buffalo  drift  and  earlier  than  Pinedale  drift. 
Succeeded  the  Circle  Interglacial  cycle  and  preceded  the  Lenore  Interglacial  cycle. 
Correlated  with  early  Wisconsin  drift  of  Illinois. 

E.  Black  welder,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  pp.  865-922),  correlated  Bull 
Lake  stage  with  Iowan  stage. 

Bull  Lake  Creek  shales. 

Cambrian:  Western  Wyoming  (Wind  River  Mountains). 

E.  B.  Branson,  1917  (Geol.  Soc.  Am.  Bull.,  vol.  28,  pp.  347-350),  In  several  places 
referred  to  a shaly  fm.,  300  to  400  ft.  thick,  overlying  Dead  wood  ss.  and  underlying 
Bhoshoni  Is.  in  Wind  River  Mtns,  as  Bull  Lake  Creek  shales  (apparently  from  Bull 
Lake  Creek),  and  stated  that  Bull  Lake  Creek  and  Bhoshoni  were  names  used  by 
writer  In  paper  In  preparation.  This  is  only  record  of  these  names. 

See  also  under  Death  Canyon  metnb. 


Digitized  by  Google 


292  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 

fBull  Mountain  series. 

Eocene:  Central  southern  Montana  (Yellowstone  County). 

W.  Llndgren,  1886  (U.  8.  Tenth  Census,  vol.  15,  p.  745,  pi.  60).  Bull  Mtn  seriem 
( Upper  Laramie). — A succession  of  light-colored  clays,  soft,  white,  argill.  rbs.,  anti 
heavy  benches  (10  to  HO  ft.  thick)  of  massive  yellow  ss.  with  rounded  comers  and 
faces  and  generally  carrying  round  nodules  of  brown  iron  ore.  Contains  the  more 
valuable  lignite  beds.  Thickness  1,550  to  1,660  ft.  in  Bull  Mtns  and  adjacent 
territory.  Contains  abundant  fossil  leaves  and  plants. 

Approx,  same  as  Fort  Union  fm.,  according  to  T.  W.  Stanton  (personal 
communication). 

Bull  Pond  limestone. 

W.  W.  Mather,  1843  (Geol.  N.  Y.,  vol.  1,  pi.  45).  {Bull  Pond  Is.  is  shown  on  this 
geol.  cross  section  from  Monticello,  Sullivan  Co.,  to  Croton  River  near  Bulls  Bridge, 
Westchester  Co.,  N.  Y.) 

Bull  Run  shales.  (In  Newark  group.) 

Upper  Triassic:  Northeastern  Virginiu. 

J.  K.  Roberts,  1923  (Pan-Am.  Geol..  vol.  39,  pp.  185-200).  Bull  Run  shales. — Shales 
forming  youngest  Triassic  sediments  of  northern  Va.  Occupy  middle  of  Triassic 
basin.  Are  younger  than  Manassas  ss. 

J.  K.  Roberts,  1928  <Va.  Geol.  Surv.  Bull.  29,  pp.  24-25,  38-43).  Manassas  ss.  is  for 
most  part  Intercalated  with  Bull  Hun  shales.  Where  not  disturbed  by  faulting 
and  not  covered  by  Recent  material  or  soil  the  Bull  Run  shales  overlie  Manassas 
ss.  Almost  the  only  rocks  outcropping  over  Bull  Run  Battlefield  are  Bull  Run 
shales,  which  vary  from  an  extra  fine  to  a relatively  coarse  and  gritty  nature,  und 
include  red,  gray,  blue,  black,  und  decolorized  shales. 

A part  of  Newark  fm. 

Bullwagou  dolomite.  (In  Clear  Fork  group.) 

Permian:  Central  northern  and  central  Texas. 

W.  E.  Wrather.  1917  <SW.  Ass.  Pet.  Geol.  Bull.,  vol.  1,  pi.,  pp.  96-97).  Rullteapjn 
dol. — Two  distinct -strata  separated  by  a sh.  or  clay  parting.  Thickness  2 to  5 
ft.  Tliius  to  N.  until  it  cannot  be  identified  with  certainty  35  mi.  N.  of  Tex. 
and  Pacific  Ry.  Lies  360  to  370  ft.  below  Merkel  dol.  Named  for  Bullwagon 
Creek,  Taylor  Co. 

J.  W.  Beede  and  V.  V.  Waite,  1018  (Unlv.  Tex.  Bull.  1816).  Bullwagon  dol.  is 
36  ft.  thick  on  Colorado  River,  where  It  is  represented  by  a number  of  thin 
dolomites  and  blue  shales.  Underlies  Choza  fm.  and  overlies  Vale  fm.  [Other 
repts  give  thicknesses  as  great  as  65  ft.  1 

E.  H.  Sellards,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  169,  176,  181).  Bullwagon  dol. 
here  treated  as  top  menth.  of  Vale  fm.,  the  definition  of  Vale  fm.  being  modified 
to  that  extent. 

tBully  Hill  volcanics. 

Age  (?):  Northern  California  (Redding  quadrangle). 

J.  S.  Oilier.  1905  (Am.  Jour.  Sol..  4th,  vol.  19.  pp.  380-385).  Bully  Hill  volcanics. — 
Lavas  luterstratified  with  tuffs  and  shales.  Of  late  Carbf.  and  early  Triassic  age. 

tBully  Hill  rhyolite. 

Jurassic  (?)  : Northern  California  (Redding  quadrangle). 

J.  S.  Dlller.  1906  (U.8.G.S.  Redding  folio.  No.  138).  In  Bully  Hill  region 
[Shasta  Co.)  the  rhyolite  is  arranged  in  Aowb  alternating  with  tuffs  dipping  SE. 
beneath  the  Pit  shales,  but  in  places  it  cuts  lower  part  of  Pit  shales  and  envelops 
Its  fragments.  For  convenience  all  the  rhyolites  erupted  In  Redding  quad,  during 
deposition  of  Pit  shales  are  included  under  term  Bully  Hill  rhyolite,  though 
they  represent  a considerable  range  of  time.  Bedded  tuffs,  composed  largely  of 
crystal  fragments  of  quartz  and  feldspar,  with  a smaller  proportion  of  glass  and 
pumice  particles  replaced  by  quartz,  ure  common  among  the  Pit  shales  and  are 
locally  associated  with  sheets  of  rhyolite.  Thickness  about  500  ft. 

Luter  work  by  L.  C.  Graton  (U.  S.  G . S.  Bull.  430,  pp.  81-85,  1910)  proved 
this  fin.  to  be  intrusive  ulaskite  porphyry,  and  same  as  so-called  “Balak- 
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lala  rhyolite.”  Both  geographic  names  have  therefore  been  discarded 
as  unnecessary.  The  rock  cuts  fins,  as  young  as  Pit  sh.  (Middle  and 
Upper  Triassic). 

Bulwark  sandstone. 

Cretaceous:  Alberta. 

S.  E.  Slipper,  1018  (Canada  Gcol.  Burr.  Bumm.  Rept.  1017,  pt.  C,  p.  8). 

fBuncombe  group. 

Cambrian(?)  and  pre-Cambrian:  Western  North  Carolina  (Blue  Ridge 
Province). 

W.  C.  Kerr,  1869  (N.  C.  Gcol.  Surv.  Rept.  2.  pp.  13-35).  Buncombe  group.' — 
Occupies  larger  part  of  great  transmontane  plateau  btw.  Blue  Ridge  and  Sinoky 
Mtns.  Average  breadth  of  fm.  is  about  25  mi.,  and  since  It  is  conspicuously 
developed  across  whole  breadth  of  Buncombe  Co.  und  may  be  seen  in  complete 
section  along  the  French  Broad  in  its  course  through  that  county.  It  will  be 
in  accordance  with  usage  to  call  it  Buncombe  ffroup.  The  rocks  of  this  belt 
manifest  an  extreme  degree  of  alteration  and  disturbance.  They  belong  to 
general  description  of  granitoid  or  gnelsslc  rocks,  and  consist  of  various  and 
recurrent  successions  of  gnelssold  slates,  quartzose,  feldspathlc.  micaceous,  and 
hornblendlc,  with  frequent  beds  of  gneiss  proper,  and  occasional  interpolations 
of  true  granite.  A large  body  of  reddish  porphoroidal  feldspathlc  gneiss  is  found 
along  NW.  edge  of  the  belt,  as  may  be  seen  a little  below  Marshall  on  the 
French  Broad  and  again  in  Yancey,  some  4 mi.  N.  of  Burnsville.  Mica  schist  olso 
occurs  in  large  development  toward  E.  margin  of  belt,  as  may  be  seen  in  Asheville 
and  along  Swanuanoa  valley  to  a ]>oiut  near  the  gap.  The  fm.  is  also  character- 
ized throughout  its  whole  extent  by  frequent  occurrence  of  isolated  masses  of 
mag.  rocks,  ophiolites,  serpentines,  soapstones,  talcose  and  cbloritic  slates,  with 
treinolite,  asbestos,  and  actinolite  rocks,  generally  associated  with  hornblende,  si., 
and  syenite,  and  usually  containing  veins  of  chromic  iron.  The  Buncombe  group 
is  limited  southeastward  by  Linvllle  slates. 

The  following  fms.  are  exposed  on  French  Broad  River,  in  Buncombe  Co., 
N.  C.  (descending  order):  (1)  Soapstone,  dunite,  and  serpentine;  (2) 
metagabbro;  (3)  Roan  gneiss;  and  (4)  Carolina  gneiss.  But  several 
other  pre-Camb.  fms.  and  many  Camb.  fms.  are  exposed  in  the  plateau 
btw.  the  Blue  Ridge  and  Smoky  Mtns  in  N.  C.,  as  shown  on  N.  C. 
correlation  chart. 

Hunger  limestone  member  (of  Graham  fonnation). 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  183-145).  Top  memb.  of 
Hunger  fm.  (For  description  see  1910  entry  under  t Hunger  fm.] 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Gcol.,  vol.  30,  pp.  24,  31  ; Univ.  Tex. 
Bull.  2132.  pp.  129,  130,  and  charts).  Hunger  l*.  lentil. — A Is.  memb.  of  Graham 
fin.  in  Brazos  River  Valley.  Underlies  South  Bend  sh.  and  ss.  memb.  and 
overlies  Gonzales  Creek  sh.  memb. ; all  members  of  Graham  fm.  Thickness  2 to 
8 ft.  In  places  is  dark  yellowish  brown,  quite  dense  and  heavy;  In  other  places 
Is  light  gray,  Impure,  and  massively  bedded.  Lies  60  [50  to  110]  ft.  below 
Gunsigbt  Is.  memb.  Best  exposed  around  N.  and  W.  sides  of  big  curve  of 
Brazos  River  5 ml.  S.  of  Graham. 

F.  M.  Bullard  and  R.  U.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501,  pp.  197,  221-223), 
used  Hunger  la.  in  McCulloch  Co.,  Colorado  River  Valley,  and  stated : The  la 
called  Hunger  In  Colorado  River  Valley  occupies  same  strnt.  position  as 
typical  Bunger  of  Brazos  River  Valley,  and  agrees  In  lithology  and  fossils.  But 
fact  that  It  is  a lentil  in  northern  area  would  make  It  unlikely  that  the  Bunger 
of  Colorado  River  area  is  continuous  with  the  Bunger  of  Brazos  River  area.  It 
seems  less  confusing,  however,  to  use  same  name  for  these  beds  (20  to  25  ft. 
thick  In  McCulloch  Co.),  which  lie  50  to  70  ft.  below  top  of  Bluff  Creek  sh. 
memb.  of  Graham  fm.  and  52  to  68  ± ft.  above  base  of  the  Bluff  Creek  memb 

Named  for  Bunger,  Young  Co. 
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tBunger  formation.  (In  Cisco  group.) 

Pennsylvanian : Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer.  1910  (A.  A.  P.  G.  Bull.,  vol.  3.  pp.  133-145).  Bunger  fm. — Poorly 
bedded,  lenticular,  dark-brown  bbs.  and  sandy  shales  with  a few  thin  lss. 
Locally,  In  section  W of  Finis,  a dark  carbonaceous  sh.  occurs  near  bottom  of  fm. 
Thickness  230  o;  ft.  Top  memb.  is  named  Hunijtr  Is,  It  is  a persistent  la.,  2 to 
4 (8)  ft.  thick;  in  places  dark  yellowish  brown,  dense,  and  heavy;  in  other 
places  light-gray  and  coarsely  crystalline.  Bunger  fm.  underlies  Gunsight  fm. 
and  overiies  Jacksboro  fm. 

Is  a part  of  Graham  fm.,  adopted  name. 

Named  for  Bunger,  Young  Co. 

Bunger  sand. 

A lenticular  subsurface  sand  in  upper  part  of  Strawn  group  of  Bunger 
dist..  Young  Co.,  central  northern  Tex.  It  lies  about  750  ft.  below 
Palo  Pinto  Is. 

Bunker  andesite. 

Tertiary  (Eocene)  : Central  southern  Colorado  (Silver  Cliff- Rosita  region). 

W.  Cross,  1890  (Colo.  Sri.  Soc.  Proc.,  vol.  3,  pt.  3.  p.  272)  and  1898  <U.  8.  G.  S. 
17th  Ann.  Kept.,  pt.  2.  p.  289).  Bunker  andenite. — Holocrystaliinc,  flue-grained, 
massive  andesite,  carrytng  hornblende,  augite,  und  biotlte.  Forms  greater  part  of 
Itoslta  Hills.  Occurs  in  Hunker  Hill,  Sugar  Loaf,  etc. 

Bunker  slate. 

Lower  Cambrian : Quebec. 

T.  H.  Clark,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  No.  1,  p.  11). 

Burbank  member  (of  Cuyahoga  formation). 

Mississippian : North-central  Ohio  (Wayne  County). 

G.  W.  Conrey,  1921  (Ohio  Geol.  Surv.,  4th  ser..  Bull.  24.  p.  50).  Burbank  memb. — - 
Basal  memb.  of  Cuyahoga  fm.  in  Wayne  Co.  Grayish  blue  shales  and  grayish 
buff  sss.  alternating;  150  ft.  exposed.  Underlies  Armstrong  memb.  and  overlies 
Sunbury  sh.  Named  for  Burbank,  in  N.  part  of  Wayne  Co. 

Burbank  sand. 

A subsurface  sand,  in  lower  part  of  Cherokee  sh.  (early  Penn.),  40  to  80  ft. 
thick  in  Burbank  field,  Osage  and  Kay  Counties,  Okla.,  where  it  lies  at 
depth  of  2,700  to  2900  ft.  Also  occurs  in  Woodson,  Cowley,  Butler,  Sum- 
ner and  Greenwood  Counties,  Kang.  Lies  lower  than  Oswego  lime  (Fort 
Scott  is.).  Has  been  called  Bartlesville  sand,  but  Bartlesville  is  uow  re- 
stricted to  a sand  lying  50  to  100  ft.  lower,  and  Burbank  {.Red  Fork ) 
mind  is  now  applied  to  this  higher  sand.  The  lower  sand  is  now  regarded 
as  true  Bartlesville. 

tBurches  Ferry  marl. 

I'pper  Cretaceous:  Northeastern  South  Carolina  and  eastern  North  Caro- 
lina. 

E.  Sloan.  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  8.  C..  ndvance  copies;  published 
in  1908,  in  8.  C.  Geol.  Surv..  ser.  4.  Bull.  2)  ; 1907  (Summary  of  mineral  re- 
sources of  8.  C..  pp.  12,  14).  Burches  Ferry  marl. — Buff-colored  high  grade  marl; 
greensand  marl.  Is  exposed  In  Florence  Co.,  S.  of  Jeffries  Creek,  and  thence 
along  the  Great  Pee  Dee  to  Topsaw  Landing.  Is  Interruptedly  exposisl  along 
Lynches  River  from  Old  Effingham  to  Its  confluence  with  the  Great  Pee  Dee ; 
along  Black  Mingo  from  Indlnnfleld  Church  to  Black  River;  along  Black  River 
from  Perkins  Bluff  to  confluence  of  Black  Mingo ; along  the  Waccamaw  from 
N.  C.  to  a point  neAr  Conway.  The  uppermost  Cret.  fm.  in  S.  C.  Overlies  Black 
Creek  sh.  and  underlies  Blaek  Mingo  sh. 

Replaced  by  Peedeo  fm.,  the  older  name.  , 

Named  for  exposures  at  Burches  Ferry,  on  W.  side  of  Peodee  Hiver,  In 
Florence  Co. 
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Burden  conglomerate. 

Ordovician:  Eastern  New  York  (Columbia  County). 

A.  W.  Grabau,  1903  (N.  Y.  State  Mug.  Bull.  09,  p.  1034).  Burden  cgl. — Calc.  cgl.  in 
which  the  pebbles  are  chiefly  Is.  embtMlded  in  a siliceous  sand,  which  In  turn 
is  held  together  by  a more  or  less  calc,  cement.  Age  unknown.  That  it  belongs 
to  Hudson  River  series  is  undoubted,  but  whether  older  or  younger  than  Normans- 
kill  shales  bus  not  been  ascertained.  No  fossils  found.  May  correspond  to 
Trenton  cgl.  of  Rysedorph  Hill  [Ryfledorph  cgl.]  or  It  umy  be  still  earlier.  Areal 
relations  seem  to  Indicate  it  la  older  than  Normanaklll  beds  of  Mount  Moreno. 

A.  W.  Grabau,  1906  (N.  Y.  State  Mus.  Bull.  92,  p.  802).  Fragments  of  Burden  cgl. 
are  found  scattered  over  Mount  Beornft.  and  it  also  occurs  at  Burden  iron  mines, 
5 ml.  S.  of  Hudson.  Its  age  is  probably  lower  Cbamplainlc  [Lower  Ord.  ]. 

C.  A.  Hartnagcl,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  30).  Age  of  the  Burden  baa 
not  been  definitely  determined,  but  it  is  thought  It  may  correspond  to  Rysedorph 
cgl. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  281).  Burden  cgl.  is  found  near 
Bee  raft  Mtn  and1  other  places  In  vicinity  of  Hudson  within  the  Normansklll  shales. 
No  fossils  have  been  found.  It  is  thought  it  may  be  identical  with  Rysedorph  cgl. 

Burditt  marl. 

Upper  Cretaceous  (Gulf  series)  : Central  Texas  (Travis  County). 

W.  S.  Adkins,  1933  (Cniv.  Tex.  Bull.  3232,  pp.  239.  270.  407,  441,  442,  449).  Bur - 
ditt  ftn.  (p.  239),  Burditt  chalk  marl  (p.  407),  Burditt  marl  (heading  on  p.  449). — 
Hill  included  this  chalk  marl  with  Austin  chalk,  and  stated  that  top  is  transitional 
to  the  Taylor.  Taff  segregated  the  upper  marly  lime  zone  of  Austin  chalk,  and 
considered  it  lithologically  transitional  to  Taylor  murl.  This  chalk  marl  is  here 
called  Burditt , from  Burditt  School,  Travis  Co.,  and  type  loc.  is  along  Little 
Walnut  Creek  downstream  from  Austln-Cameron  road,  where  the  marl  is  40±  ft. 
thick.  It  is  a light  gray,  somewhat  shelly,  calc,  clay  overlying  the  hard  chalk 
(Austin  chalk  proper).  Stephenson  states  the  Taylor  In  McLennan  Co.  uncon. 
overlies  the  Austin,  and  that  its  base  contains  a phosphatic  pebble  zone.  There 
appears  to  be  no  marked  break  in  Travis  Co.,  ult hough  a prominent  layer  of 
phosphatic  nodules  and  fossils  occurs  In  the  Burditt  near  type  loc. 

According  to  L.  W.  Stephenson,  1937  (11.  S.  G.  S.  P.  P.  I860),  the  beds  called 
Burditt  marl  by  Adkins  are  no  more  marly  than  other  lower  parts  of  Austin  chalk 
elsewhere  in  Tex.  If  recognized  as  a serrate  lithologic  unit  it  should  be  treated 
as  an  upper  marly  memb.  of  Austin  chalk. 

Burge  sands  member.  (In  Ogallala  formation.) 

Tertiary  (upper  Miocene  or  lower  Pliocene)  : Northern  Nebraska  (Cherry 
County). 

F.  W.  Johnson,  1936  (Am.  Jour.  Sci..  5th,  vol.  31,  pp.  467-473).  It  Is  proposed  to 
call  the  extensive  channel  deposits  that  contain  the  “Burge  fauna'*  (described 
by  R.  A.  Stirton  and  P.  O.  McGrew,  Am.  Jour.  Sci.,  5th,  vol.  29,  pp.  125-132, 
1935)  the  Burge  sands  memb.  of  Ogallala  fm.  Type  loc.  is  Burge  Quarry,  on  Snake 
River,  SW.  of  Valentine,  Cherry  Co.  The  tods  consist  of  unconsolidated,  fine  to 
coarse-graiued,  gray,  cross-bedded,  channel  sands,  often  containing  nodules  and 
lenses  of  greenish  clay;  coarse  sand  and  some  gravel  noted  In  nearly  all  ex- 
posures. Thickness  25  to  28  ft.  at  Burge  Quarry ; varies  up  to  30  ft.  in  other 
places.  Overlain  by  “cap  rock  bed"  (highly  calc,  grit),  ami  in  many  places  rest 
uncon.  on  greenish  gray  massive  sands  of  upper  part  of  Valentine  beds.  Burge 
sands  and  "cap  rock  bed"  assigned  to  lower  Plio.,  and  Valentine  beds  to  transi- 
tional Mio.-Plio.  The  beds  and  their  fauna  have  been  traced  from  Cherry  Co. 
into  Brow'n  Co.,  by  M.  F.  Skinner. 

Burgen  sandstone. 

Middle  or  Lower  Ordovician:  Eastern  Oklahoma. 

J.  A.  Taff.  1905  (U.S.G.8.  Tnhlequah  folio,  No.  122).  Burgen  ««. — Massive,  moder- 
ately flne-grained,  light-brown  as.,  5 to  100  ft.  thick.  Underlies  Tyner  fm. 

J.  A.  Taff,  1906  (U.S.G.S.  Muscogee  folio,  No.  132).  No  fossils  have  been  found 
in  Burgen  s*.  Its  age  is  inferred  from  its  strat.  position.  A study  of  St.  Peter  or 
"Saccharoidal"  ss.  In  northern  Ark.  and  Mo.,  with  which  the  Burgen  is  correlated 
by  Dr.  E.  O.  Ulrich,  caused  him  to  class  it  as  early  Ord. 
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Tlie  U.  S.  Geol.  Survey  from  1015  to  1030  used  St.  Peter  **.  Instead  of  Burgen 
ss..  Key  ss.,  Saccharoidal  ss..  Crystal  City  ss..  Pacific  ss.,  Cap  au  Gres  ss., 
etc.  The  Okla.  Geol.  Survey,  however,  has  rather  consistently  adhered  to 
the  Okla.  name  Bur  gen  ss.  On  1026  Okla.  geol.  map,  by  H.  D.  Miser,  this 
ss.  was  called  8t.  Peter.  C.  N.  Gould,  in  the  text  to  accompany  that  map 
(Okla.  Geol.  Surv.  Bull.  35,  p.  55,  1025),  used  St.  Peter  (“ Burgen” ) ss.,  but 
stated  that  his  preference  was  for  the  Okla.  name  Burgen  ss. 

E.  O.  Ulrich,  1027  (Okla.  Geol.  Surv.  Bull.  45,  pp.  30-31),  showed  8t.  Peter  or 
Burgen  ss.  of  NE.  Okla.  ns  — upper  part  of  St.  Peter  ss.  of  Minn. 

E.  O.  Ulrich,  1930  (Okla.  Geol.  Surv.  Bull.  40QQ.  PP-  11-12).  I have  long  insisted 
Burgen  ss.  does  not  fall  Into  the  place  to  which  it  is  usually  assigned  by  Okln. 
geologists — that  I«  about  middle  of  the  Simpson.  It  Is  either  older  than  base  of 
Simpson  ami  of  age  of  some  part  of  Buffalo  River  series,  or  it  is  much  younger — 
probably  Black  River.  Fossil  evidence  is  lamentably  Indecisive  and  goes  little 
further  than  to  prove  Ord.  age  of  the  Burgen.  I am,  somewhat  reluctantly.  1 con- 
fess, forced  to  conviction  that  the  Burgen  Is  a much  younger  deposit  than  St.  Peter 
ss.  and  probably  that  It  is  represented  in  Arbuckle  region  by  the  ss.  that  is  locally 
developed,  especially  on  NE.  flank  of  that  uplift,  at  bam*  of  the  Bromide  and  above 
the  Crlner.  The  sand  probably  was  blown  in  from  eroding  surfaces  of  Buffalo  River 
ss s.  on  W.  side  of  Ozark  uplift,  which  we  have  every  reason  to  believe  was  emerged 
at  that  time. 

I.  II.  Cram.  1930  (Okla.  Geol.  Surv.  Bull.  40QQ,  p.  12).  In  view  of  indeflniteness  of 
correlation  of  Burgen  ss.  the  name  Burgrn  should  be  applied  to  eastern  Okla.  beds 
rather  than  St.  Peter.  Ulrich's  suggestion  that  the  Burgen  Is  basal  ss.  of  Bromide 
fm.  of  Simpson  group  Is  not  entirely  out  of  line  with  subsurface  evidence,  but  if 
writer’s  suggestion  that  lower  Tyner  is  lower  Simpson  In  age  proves  to  be  correct,  the 
Burgen  must  be  older  than  Ulrich  suggests  It  to  be.  Possibly  It  is  basal  ss.  of  Oil 
Creek  fm.  of  Simpson  group. 

Iii  view  of  doubt  that  exists  as  to  Burgen  ss.  being  the  same  as  St.  Peter  ss.. 
the  U.  S.  Geol.  Survey  now  employs  the  local  name  Burgen  ss.  for  the  ss. 
underlying  Tyner  fm.  in  eastern  Okla. 

Named  for  Burgen  Hollow,  NE.  of  Tahlequah,  Cherokee  Co. 

Burgen  limestone. 

Lower  Ordovician:  Central  Oklahoma  (Okfuskee  County). 

J.  P.  Boyle,  1929  (Okla.  Geol.  Surv.  Bull.  40KK).  Burgen  la. — A single  Is.  memb.,  30 
to  70  ft.  thick,  underlying  Tyner  sh.  and  overlying  Burgen  ss.  throughout  NE. 
Okla.  Present  over  entire  area  of  Okfuskee  Co.  [The  original  definitions  of  Tyner 
fm.  and  Burgen  ss.  (U.S.G.S.  Tahlequah  and  Muscogee  folios.  Nos.  122  ami  132. 
1905  and  1900,  respectively)  du  not  meution  any  Is.  In  lower  part  of  Tyner  nor 
in  Burgen  ss.] 

Burgess  shale. 

Middle  Cambrian : British  Columbia. 

C.  D.  Walcott,  1911  (Smithsonian  Mlse.  Coll.,  vol.  57,  No.  3,  p.  51). 

Burgess  oolite.  (In  Bangor  limestone.) 

Mississippian : Northwestern  Alabama  (Franklin  and  Lawrence  Counties). 

W.  B.  Jones,  192.8  (Ain.  Geol.  Surv.  Cire.  8,  pp.  13-15).  Burges*  oolite,  variable  In 
thickness  (0  to  40  ft.)  and  physical  properties.  Lies  200  ft.  below  top  of 
Bangor  Is.  In  Russellville  dist.  (Franklin  Co.  and  W.  part  of  Lawrence  Co.). 
Overlain  and  underlain  by  blue  fossiliferous  lss.  of  Bangor  Is.  Type  loc.  at  Burgess 
quarry,  on  a comparatively  high  hill  3 ml.  E.  of  Russellville,  Franklin  Co.,  where 
it  lias  Its  greatest  thickness — at  least  *10  ft. 

Burgess  sand. 

A subsurface  sand  of  early  (?)  Penn,  age  in  Okla.  and  southern  Kans.  Lies 
lower  than  Bartlesville  sand.  Thicknesses  reported,  7 to  60 ± ft.  Accord- 
ing to  Okla.  Geol.  Surv.  Bull.  40Q,  1928,  p.  180,  this  sand  is  of  Miss.  age. 
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Burgoon  sandstone  member  (of  Pocono  formation). 

Mississippian : Western  Pennsylvania,  northern  West  Virginia,  and  south- 
eastern Ohio. 

C.  Butts.  1904  (U.8.G.S.  Kittanning  folio,  No.  115,  pp.  5,  6,  sections).  So  far  as 
exposed  in  this  quad,  the  Pocono  fm.  is  composed  mainly  of  a heavy  gray  to 
greenish  coarse,  thick-bedded  ss.,  the  Mountain  or  Big  Injun  sand  of  the  driller, 
which  1b  here  named  Burgoon  aa.,  because  it  is  cut  through  by  valley  of  Burgoon 
Run,  above  Kittanning  Point  [Blair  Co.].  No  considerable  exposures  of  the  ss. 
were  seen  on  valley  walls,  but  on  8.  side  abundant  boulders  of  coarse  siliceous  ss. 
and  a soil  that  is  almost  pure  sand,  indicates  its  presence  close  beneath  the  surface. 
Thickness  300  ft.  Overlies  red  sh.  (Patton  sh.  meinb.  of  Pocono)  and  ’uncon. 
underlies  Pottsville  fm.  in  Kittanning  quad.,  but  in  Burgoon  type  region  (Blair 
Co.)  and  elsewhere  the  Burgoon  is  Immediately  overlain  by  Loyalhanna  Is. 

Burgoon  gToup. 

Mississippian : Pennsylvania. 

J.  D.  Sisler,  G.  H.  Ashley,  and  others,  1033  (Pa.  Geol.  Suet..  4th,  Bull.  M19,  p.  8). 
Included  in  Pocono  series,  and  includes  Burgoon  ss.  and  Sbenungo  ss. 

Burkburnet  sands. 

Subsurface  oil-bearing  sands  In  Cisco  fm.  of  central  northern  Tex. 

Burke  formation.  (Of  Ravalli  group.) 

Pre-Cambrian  (Belt  series)  : Northeastern  Idaho  (Coeur  d’Alene  district) 
and  northwestern  Montana. 

F.  L.  Ransomc,  1905  (U.  S.  G.  8.  Bull.  260,  pp.  277-285).  Burke  fm. — Gray,  flaggy, 
fine-grained  sss.  and  shales,  with  interbedded  purple  qtzitic  sss.  and  white  qtzlte. 
Shallow-water  features  throughout.  Thickness  1,700  ± ft.  Underlies  Revett 
qtzlte  and  overlies  Prichard  si.  Typically  developed  along  Canyon  Creek  from  Burke 
to  Gem,  Idaho,  also  in  vicinity  of  YVardner  und  elsewhere  in  Coeur  d’Alene  dist. 

Description  of  general  geology  of  region  is  based  almost  wholly  on  work  of 
F.  C.  Calkins. 

Burket  black  shale  member  (of  Harrell  shale). 

Upper  Devonian:  Central  Pennsylvania  (Huntingdon  to  Center  Counties). 

C.  Butts,  1918  (Am.  Jour.  Sci.,  4th,  vol.  46,  pp.  523,  536)  Burket  black  ah.  memb. 
at  base  of  Harrell  sh.  (of  Portage  group). 

C.  Butts  (U.  8.  G.  8.  Uollidaysburg-Huntingdon  folio.  No.  227).  Burket  black 
ah.  memb. — Black  fissile  sh.,  80  ft.  thick,  forming  basal  memb.  of  Harrell  sh. 
Overlies  Hamilton  fm.  Named  for  exposures  at  Burket,  n suburb  of  Altoona, 
Blair  Co. 

B.  Willard,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  pp.  1209-1213),  transferred  this 
memb.  to  his  Rush  fm.  and  restricted  Harrell  sh.  to  overlying  beds. 

Burkett  sand. 

A subsurface  sand,  of  Penn,  age,  in  Burkett  field,  Coleman  Co.,  north- 
central  Tex.,  where  it  lies  at  360  ft  depth. 

Burkeville  beds. 

Miocene  (upper)  and  Pliocene(?):  Western  Louisiana  and  eastern  Texas. 

A.  C.  Veatcb,  1902  (La.  Geol.  Surv.  pt.  6,  Ropt.  for  1902,  p.  136,  pi.  37).  Fossils 
collected  near  Burkville  [Burkeville]  are  regarded  by  Harris  as  representing 
a brackish  water  phase  of  Chattahoochee  01  ig.  It  is  impossible  from  our  present 
observation  to  say  how  far  from  base  of  the  green  clays  these  fossils  occur  (it  Is 
probably  over  100  ft.)  and  how  much,  if  any,  of  upper  portions  of  Grand  Gulf  proper 
belong  to  this  stage.  On  map.  and  in  our  consideration  of  Sabine  River  section,  we 
have  made  the  last  hard  ss.  layer  in  the  Grand  Gulf  the  dividing  line.  This  is  of 
course  purely  arbitrary.  These  beds  seem  to  be  very  nearly  = Kennedy’s  Frio  clays. 
His  description,  however,  seems  to  partially  indicate  that  he  regards  these  clays  as 
occupying  a position  beneath  the  upper  sss.  If  this  be  the  correct  interpretation 
of  his  meaning  we  would  suggest  the  name  Burkville  beds  for  this  stage. 

See  also  under  Cold  Spring  horizon. 
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C.  L.  Baker.  1920  (Univ.  Tex.  Bull.  1869,  pp.  223-225).  In  vicinity  of  Burkeville 
the  base  of  the  Fleming  is  not  earlier  than  late  Mio.  nor  younger  than  early 
Plio. 

Named  for  Burkeville  [correct  spelling],  Newton  Co.,  Tex. 

Burley  lake  beds. 

Pleistocene:  Southern  Idaho  (Cassia  County). 

H.  T.  Stearns,  1932  (Correlation  chart  of  Idaho  compiled  by  M.  G.  Wilmarth,  dated 
Sept.  1.  1932)  and  1936  (Jour.  Choi.,  vol.  44.  No.  4.  pp.  434-439).  Burley 
lake  bed*. — Deposited  in  ancient  Lake  Burley.  Not  exposed.  Log  of  city  well 
at  Burley,  Cassia  Co.,  gives  thickness  of  150  ft.  The  beds  are  essentially 
horizontal  and  cnpp4*d  in  S.  and  E.  by  gravel  deposited  by  Snake  River  and  Goose 
Creek.  Not  disturbed  by  diastrophisin  since  deposition.  As  the  beds  reach 
nearly  to  old  shore  line  the  lake  must  have  practically  silted  up  before  It  was 
drained.  Older  than  Minidoka  basalt  and  younger  than  Sand  Spring  basalt. 

t Burlingame  shale. 

Pennsylvanian:  Eastern  Kansas  and  northwestern  Missouri. 

E.  Haworth.  1895  (Kans.  Univ.  Quart.,  vol.  3.  p.  278  and  pi.  20;  Am.  Jour.  Sci.,  3rd, 
vol.  50,  p.  461  and  pi.  opp.  p.  466).  Burlingame  *h. — Shales,  with  considerable 
ss.,  150  ft.  thick,  separated  from  underlying  Osage  coal  by  a thin  but  persistent  Is. 

Replaced  by  Scranton  sh. 

Named  for  Burlingame,  Osage  Co.,  Kans. 

Burlingame  limestone  member  (of  Wabaunsee  formation). 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  and  northwestern 
Missouri. 

J.  G.  Hall.  1896  (Univ.  Geoi.  Surv.  Kans..  vol.  1,  p.  105).  Burlingame  Is. — Just 
W.  of  Burlingame  l Osage  Co.  1,  Kans..  system  No.  5 makes  its  first  appearance. 
It  is  8 ft.  thick,  brown,  shelly,  and  covers  the  third  and  last  heavy  bed  of 
shales  in  this  section,  which  is  150  or  200  ft.  thick. 

E.  Haworth,  1898  (Kans.  Univ.  Geol.  Surv.  vol.  3.  pp.  72,  73.  94.  105).  Burlingame  1*. 
proposed  by  J.  G.  Hall  for  Is.  system  No.  5,  consisting  of  brown  shelly  Is.  8 ft. 
thick,  overlying  Osage  sh.  [“Osage”  as  here  used  included  fBurlingame  (Scran- 
ton) sh.] 

Basal  metnb.  of  Wabaunsee  fm.  in  Mo.  In  Kans.  the  Wabaunsee  is  treated 
ns  a group  and  the  Burlingame  ns  a fm.  The  present  Kans.  and  Nebr. 
Surveys  use  Soldier  Creek  sh.  for  the  beds  overlying  Burlingame  Is. 

R.  C.  Moore.  1936  (Kans.  Geol.  Surv.  Bull.  22.  pp.  215^216).  Soldier  Creek  sh.  and 
overlying  Wakarusa  is.  have  been  Included  by  various  writers  in  Burlingame  Is 
at  several  places  in  central  and  southern  Kans.  The  name  Burlingame  should  be 
restricted  to  lower  Is.,  which  seems  to  accord  with  Hall’s  original  description. 
Thickness  4 to  16  ft.  Has  been  mapped  from  southern  Nebr.  across  Kans.,  and 
identified  40  ± mi.  8.  of  Knns.-Okla.  line.  The  Is.  makes  a fairly  prominent 
escarpment  that  crosses  W.  part  of  Burlingame,  Kans. 

Burlington  limestone.  (Of  Ostige  group.) 

Mississipphtn : Iowa,  Illinois,  eastern  Missouri,  and  western  Kentucky. 

D.  D.  Owen,  1852  (Rept.  Geol.  Surv.  Wis.,  Iowa,  and  Minn.,  htw.  pp.  90  and  140). 
Hncnnitnl  group  of  Burlington  (also  called  Burlington  beds). — In  descending 
order:  White  crystalline  and  semi-oolitic  lss. ; brown  and  flpsh-colored  encrinltal 
Iss.,  brown  earthy  crinoidai  lss.  with  crystalline  specks;  bnnd  of  cellular  hufT 
mag.  Is.;  oolitic  Is.;  dark-gray  nrgill.  lss.  Overlies  argillo-calc.  group.  Separated 
from  overlying  Keoktn  k cherty  lss.  by  brown  Encrinltal  lss.  alternating  with  bands 
of  chert,  as  near  Hannibal  [Mo.].  [According  to  later  repts  the  cherty  beds  of 
passage  are  Keokuck  cherty  lss.  of  Owen.  1 

J.  Hall,  1857  (Am.  Ash.  Adv.  Sci.  Proc..  vol.  10.  pp.  53-57).  Encrinltal  Is.  of 
Burlington,  or,  as  we  shall  hereafter  term  it.  the  Burlington  I*.  Very  fosslllferous 
Is.  overlying  oolitic  is.  and  argill.  ss.  belonging  to  Chemung  group  of  N.  Y. 
and  underlying  cherty  beds  of  passage  (Keokuk  cherty  lss.  of  Owen,  60  to  100  ft. 
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thick)  to  the  higher  Keokuk  or  lower  Archimedes  Is.  Includes  Owen’s  Enerlnitai 
group  of  Hannibal,  Mo.,  which  is  identical  with  Encrinital  Is.  of  Burlington. 
Characterized  by  great  numbers  of  crinoids. 

A.  H.  Worthen,  1882  (Econ.  Geol.  III.,  vol.  1,  pp.  79,  85).  Burlington  l*.  at 
Burlington,  Iowa  [type  loc.],  consists  of  (1)  an  upper  member  of  light-gray  or 
nearly  white  Is.  with  some  brown  layers  and  abundant  chert;  and  (2)  a lower 
memb.  of  brown  mag.  Is.  locally  aren.,  with  abundant  chert. 

C.  R.  Keyes,  1895  (Iowa  Geol.  Surv.  vol.  3).  Upper  Burlington  Is.  Is  distinguished 
from  Lotcer  Burlington  Is.  by  being  more  thin  bedded  and  containing  greater 
abundance  of  chert.  The  upper  30  ft.  (the  flinty  beds  of  Upper  Burlington)  are 
here  named  Montrose  chert. 

See  also  under  Keokuk  Is. 

8.  Weller,  1926  (Jour.  Geol.,  vol.  34,  pp.  320-335),  considered  the  Fern  Glen  “a 
manifestation  of  the  very  lowest  Burlington.”  The  Fern  Glen  is  at  present  treated 
by  U.  8.  Geol.  Survey  as  basal  fm.  of  Osage  group  of  Mo.  and  111. 

Named  for  exposures  at  Burlington,  Des  Moines  Co.,  Iowa. 

IBurlington  limestone.  (In  Chemung  formation.) 

Upper  Devonian;  Central  northern  Pennsylvania  (Bradford  County). 

A.  Sherwood,  1878  (2d  Pa.  Geol.  Surv.  Kept.  G.  p.  37).  Burlington  Is.,  the  thickest 
stratum  of  Is.  I have  ever  seen  in  the  Chemung  group;  40  ft  is  exposed,  and 
this  does  not  seem  to  be  all  of  it.  It  is  nearly  a solid  mass  of  sea  shells. 
Occurs  about  1 mi.  B.  of  Burlington  [Bradford  Co.]  on  farms  of  W.  B.  Kline,  J. 
Morley,  and  C.  E.  Campbell,  and  at  other  places. 

Name  preoccupied  and  replaced  by  Franklindale  Is.  lentil  of  Chemung  fm. 
by  H.  S.  Williams  and  E.  M.  Kindle  in  1905  (U.  S.  G.  8.  Bull.  244). 

B.  Willard,  1936  (Geol.  8oc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  571-592).  Franklindale 
Is.  of  Williams  and  Kindle  is  older  than  "Burlington  Is."  of  Sherwood,  and  is 
lithologically  different.  Writer  therefore  replaces  "Burlington  Is.”  of  Sherwood 
with  Luthers  Mills  coquinite. 

fBurlington  limestone. 

Pennsylvanian:  Eastern  Kansas. 

E.  Haworth  and  M.  Z.  Kirk,  1894  (Kans.  Unlv.  Quart.,  vol.  2,  pp.  110,  120-121,  125). 
Hard,  compact  lss.  separated  Into  two  parts  by  8 to  10  ft.  of  sli.  Here  called 
Burlington  or  Qamett  Is.,  ultimate  choice  of  name  being  left  to  future.  Overlies  Le 
Roy  shales.  Separated  from  overlying  Strawn  is.  by  75  to  100  ft.  of  sh. 

Same  as  Oread  Is.,  according  to  R.  C.  Moore,  1936  (Kans.  Geol.  Surv. 
Bull.  22). 

Named  for  Burlington,  Coffey  Co. 

Burls  Creek  shale  member. 

Oligocene:  Southeastern  Alaska  (Controller  Bay  region). 

N.  L.  Taliaferro,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  3,  pp.  772-775,  779). 
Burls  Creek  sh.  memb. — Upper  memb.  of  Katalla  fm.  as  here  restricted.  Con- 
formably overlies  Spilt  Creek  sh.  and  ss.  memb.  Best  exposed  on  Burls  Creek. 
Consists  of  3 conformable  divisions  (descending)  : (1)  1,700  ft.  of  dark  bluish- 
gray  to  almost  black  platy  sh.  containing  numerous  round  concretions  and  lenses 
of  dense  blue-gray  Is. ; (2)  300  to  500  ft.  of  glauconitic  ss.  (the  organic  sh.  horizon, 
which  Is  made  up  of  highly  organic  shales,  often  containing  numerous  grains  of 
glauconite  and  several  thick  glauconitic  sss. ; (3)  700  ft.  of  dark  platy  sh.,  some- 
times organic,  with  occasional  thin  layers  of  hard,  tightly  cemented,  flne-grained 
bbs.,  the  sh.  containing  some  Is.  concretions.  Correlated  with  fossiliferous  beds 
in  Yakataga  dist.  that  are  assigned  to  upper  Olig.  by  B.  L.  Clark.  This  memb. 
Is  also  exposed  iu  Nichawak  dlst. 

The  U.  S.  Geol.  Survey  classifies  typical  Katalla  fm.  as  Mio.(?). 

Burnet  marble. 

Cambrian  and  Ordovician : Central  Texas. 

B.  F.  Shnmarci.  1801  (Am.  Jour.  Set.,  2d,  vol.  32.  p.  214).  Burnet  marble. — Upper 
90  ft.  alternating,  nearly  pure,  brittle  Is.  and  dol. ; lower  55  ft.  thick  beds  of  very 
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hard  brittle  Is.  May  represent  Birdseye  Is.  of  N.  T.  Underlies  Carbf.  Is.  and  over- 
lies  Calciferous  sand  group. 

See  later  description  under  Hoover  div. 

Named  for  exposures  at  Burnet  and  neighboring  parts  of  Burnet  Co. 

fBurnetan  system. 

Pre-Cambrian  (Llano  series)  : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumble.  1890  (Tex.  Geol.  Surv.  1st  Ann.  Kept.,  pi.  3. 
pp.  lv,  255-207).  Burnet  an  system. — Largely  gneisses.  At  base  gneisses,  granites, 
and  allied  rocks  (Lone  Grove  series),  overlain  by  basic  hornblende  and  pyroxene 
rocks  (Long  Mtn  series),  and  at  top  acidic  mica  and  cbloritic  schists  (Bodeville 
series).  Underlies  Fernandas  system. 

Includes  parts  of  Packsaddle  schist  and  Valley  Spring  gneiss  of  present 
nomenclature. 

Named  for  Burnet  Co. 

Burnett  formation.  (In  Puget  group.) 

Eocene:  Western  Washington  (Puget  Sound  region). 

B.  Willis  and  G.  O.  Smith,  1899  (U.  8.  G.  8.  Tacoma  folio.  No.  54).  Burnett  fm. — 
Top  fm.  of  Puget  group.  Consists  of  sss.  and  shales,  generally  barren  of  workable 
coal  seams,  but  containing  5 beds  of  inferior  coal  near  lop  of  section  at  Pittsburg. 
Thickness  8,270  ft. ; 4,770  ft.  exposed  on  South  Prairie  Creek  above  Burnett, 
Tacoma  quad.  Overlies  Wllkeson  fm.  [In  text  South  Prairie  fm.  is  used  inter- 
changeably with  Burnett  fm.  This  is  Pittsburg  fm.  of  W'iilis’s  1898  rept. ; latter 
name  is  preoccupied,  which  probably  is  reason  Burnett  fm.  was  introduced.] 

Burning  Springs  sand. 

A subsurface  sand  in  Allegheny  fm.  (Penn.)  of  W.  Va.  that  is  believed 
to  correspond  to  Butler  ss.  memb.  Named  lor  Burning  Springs,  Wirt  Co., 
W.  Va. 

Burns  latite  (also  Burns  iatite  tuff ). 

Tertiary  (Miocene)  : Southwestern  Colorudo. 

W.  Cross  and  E.  Howe,  1905  (U.  8.  G.  8.  Sllverton  folio.  No.  120 ).  Burns  latite 
complex. — Succession  of  flows,  tuffs,  breccias,  and  dikes  of  dark  hornblendtc  quartz- 
bearing  latite  of  andesitic  habit.  Thickness  1.200  ft.  Is  uncon.  overlain  by  great 
thickness  of  pyroxene  andesite,  and  uncon.  ovorlieB  Eureka  rhyolite.  Included  in 
Silverton  volcanic  series.  The  most  widely  distributed  variety  of  the  hornblendic 
latites  is  named  Niagara  Quick  latite;  another  variety  is  named  Canby  latite. 

Named  for  exposures  in  Burns  Gulch,  Silverton  quad. 

Burnside  sand. 

A subsurface  sand,  of  Upper  Dev.  (Chemung)  age,  in  W.  Va.  that  has  been 
correlated  with  Warren  Second  sand.  Named  for  Burnside  well,  near 
Good  Hope,  Harrison  Co.,  W.  Va. 

Burnt  Bluff  formation. 

Silurian:  Michigan  (Upper  Peninsula). 

G.  M.  Ehlers.  1921  (Geol.  Soc.  Am.  Bull.,  vol.  32,  p.  129).  Burnt  Bluff  fm. — 
Includes  Fiborn  Is.  and  upper  part  of  Ilcndrlcks  series  of  R.  A.  Smith's  tentative 
classification,  and  is  thought  by  writer  to  be  of  Xlagaran  age.  Discon,  under- 
lies Manlstique  fm.  and  overlies  Mayville  fm.  Is  without  doubt  a NE.  extension 
of  Byron  and  Lower  Coral  beds  of  Wis. 

W.  A.  VerWiebe.  1928  (Papers  Mich.  Acad.  Sci.,  Arts,  and  Lett.,  vol.  8,  pp.  330-331), 
assigned  thickness  of  111  ft.  to  Burnt  Bluff  fm.  on  Drummond  Island,  Chippewa 
Co.  Best  exposed  in  Beaman  quarry  at  W.  edge  of  village  of  Drummond,  Chippewa 
Co. 

R.  B.  Newrombe,  1933  (Mich.  Geol.  Surv.  Pub.  38,  pp.  23,  35-36).  Recently  G.  M. 
Ehlers  (unpublished  ms.)  has  Included  the  Hendricks  and  Byron  as  Individual 
members  of  Burnt  Bluff  fm.  Type  section  of  the  Burnt  Bluff  is  at  Burnt  Bluff 
on  Big  Bay  de  Noe,  and  top  is  clearly  marked  by  a massive,  coarsely  crystalline 
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light-brown  dol.  of  Manistique  fm.  containing  molds  of  Pentamcru*.  This  section 
is  248  ft.  thick,  and  Includes  Byron  memb.  (below)  with  117  ft.  of  thin-bedded 
and  laminated  light-gray  dolomitlc  las.,  and  Hendricks  memb.  (above),  with  121 
ft.  of  strata  containing  a greater  number  of  dol.  beds.  Thick  beds  of  brown  dol. 
are  prominent  in  upper  part,  but  in  lower  part  there  is  more  lithologic  similarity 
to  Byron  memb.  Btw.  SK  Schoolcraft  Co.  and  southern  Chippewa  Co.  most  of 
Hendricks  strata  are  comparatively  pure  Isa.  R.  A.  Smith  named  these  pure  Is. 
beds  In  upper  part  of  the  Hendricks  the  Fibom  Is.  These  beds  are  buff  to  grayish 
buff,  dense  grained  to  lithographic  la.  containing  t;mall  disseminated  crystals  of  cal- 
cite.  Smith  observed  possible  lenticular  nature  of  the  Flborn  and  stated  “further 
field  work  and  faunlstic  studies  may  show  that  Flborn  Is.  should  be  included  in 
Hendricks  series.”  Savage  and  Crooks  (Am.  Jour.  8d..  4th,  vol.  45,  p.  62,  1918) 
also  favored  this  explanation,  and  detailed  work  of  Ehlers  has  added  further 
supporting  evidence. 

Named  for  exposures  in  high  cliff  railed  Burnt  Bluff,  on  E.  short*  of  Big 
Bay  de  Noe,  Delta  Co. 

See  also  under  Byron  beds. 

Burnt  Branch  bed.  <In  Strawn  formation.) 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Ter.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1.  pp.  374,  375).  Burnt 
Branch  bed. — Flaggy  «ss..  125  ft.  thick.  Including  25  or  more  ft.  of  clay  at  base. 
Memb.  of  Strawn  div.,  near  base.  Overlies  Lynch  Creek  bed,  where  present,  and 
underlies  Elliott  Creek  bed. 

Named  for  Burnt  Branch,  in  Lampasas  Co.  or  vicinity. 

Burnt  Fork  white  layer. 

Name  applied  by  W.  D.  Matthew  and  W.  Granger  (Am.  Mus.  Nat.  Hist. 
Mem.,  vol.  9,  1909.  p.  295)  to  a bed  of  flinty  lime  lying  at  about  middle  of 
their  horizon  C of  Bridger  fm.  in  Bridger  Busin.  (See  under  Lone  Tree 
white  layer  for  their  subdivisions  of  Bridger  fm.) 

Burnt  Meadow  syenite. 

Post -Carboniferous : Maine. 

F.  W.  Toppan,  1932  (Geol.  of  Maine.  Dept.  Geol.  Union  Coll.,  Schenectady,  p.  26). 

Burnt  River  schist. 

Pre-Carboniferous  (?):  Northeastern  Oregon  (Baker  quadraugle). 

J.  Gllluly,  1937  (U.  S.  G.  S.  Bull.  879).  Burnt  River  schist. — Various  greenstone 
schists,  quartz  schist,  conglomeratic  schist,  and  some  interbedded  Is.,  si.,  and 
qtzlte.  Thickness,  5,0004-  ft.  Tentatively  assigned  to  pre-Carbf.  ( ?).  May 
possibly  be  TrlasMc  or  younger,  but  believed  to  be  older  than  Clover  Creek  green- 
stone (Perm.)  and  older  than  Klkhorn  Ridge  argillite  (Penn.?).  Named  for 
exposures  in  canyon  of  Burnt  River,  Twps  11  and  12  S.,  R.  41  E. 

Burntside  granite  gneiss. 

Pre-Cambrian  (Huronian) : Northeastern  Minnesota  (Vermilion  district). 

F.  F.  Grout,  1926  (Minn.  Geol.  Surv.  Bull.  21,  p.  29).  Bunttside  granite  gneiss. — The 
older  and  more  gnelssic  intrusive  of  Burntside  Lake.  Is  Intruded  by  Vermilion 
granite.  Both  assigned  to  Algouklan. 

Burpee  formation. 

Eocene:  Northwestern  Oregon  (Lincoln  County). 

H.  G.  8chenck,  1927  (Calif.  Unlv.  Pub.  Dept.  Geol  Sci.  Bull.,  vol.  16,  No.  12,  pp. 
455.  456).  Burpee  fm. — Massive  blue  feldHpathic  s»s.  and  Interbedded  micaceous  clay 
ah.  [Thickness  not  mentioned.]  Underlies  Moody  sh.  memb.  of  Toledo  fm.,  of 
lower  Ollg.  age.  May  later  prove  to  be  whole  or  part  of  Tyoe.  Only  fossils 

found  are  leaves  of  Indeterminate  genera.  Assigned  to  Eocene  because  of  field 
relations.  Type  loc.  is  the  rock  quarry  on  Southern  Pacific  Railroad  at  Burpee 
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Station,  on  E.  bank  of  Yaqulna  River,  Lincoln  Co.,  midway  btw.  Toledo  and  Elk 
City.  Ia  oldest  Tcrt.  fm.  in  Yaqulna  dist. 

H.  G.  Schenck,  1928  (Calif.  Unlv.  I*ub.  Dept.  GeoL  Sci.  Bull.,  vol.  18.  pp.  22-31). 
Burpee  fm.  is  upper  Eocene  and  3,000  ± ft.  thick.  Uncon.  underlies  Toledo  fm. 

Burr  limestone  member. 

Pennsylvanian : Southeastern  Nebraska,  Kansas,  and  northern  Oklahoma. 

G.  E.  Condra  and  C.  E.  Busby.  1933  (Nebr.  Geol.  Surv.  Paper  No.  1).  Burr  la.  memb. 
of  Orenola  ftn. — The  newly  established  Grenola  fm.  is  divided  into  following  mem- 
bers (descending)  : Neva  Is.,  Salem  Point  sh..  Burr  Is.,  Legion  sb.,  and  Sallyards  Is. 
The  salient  lithologic  feature  of  Burr  memb.  Is  its  lamination.  It  is  calc,  through* 
out  and  has  a carbonaceous  sh.  in  the  middle  to  N.  Is  of  nearshore  marine  origin. 
Averages  about  11  ft.  In  thickness  from  Roca,  Nebr..  to  Burbank.  Okla.,  disregard- 
ing the  abnormal  Pawnee  Co..  Nebr.,  section.  The  upper  Burr  in  Nebr.  Is  light 
gray,  with  an  extremely  dense,  carbonaceous  lime  cap  thnt  covers  an  ostracodal 
zone.  The  middle  Burr  in  Nebr.  and  northern  Kans.  Is  black  or  brownish  sh.  con- 
taining abundant  plant  remains.  The  lower  Burr  in  Nebr.  consists  of  1,  2,  or  3 
lss.  separated  by  sh.,  and  fnrther  8.  It  is  irregular,  shaly,  and  nodular  with  dark- 
gray  mottling,  and  weathers  platy  or  shattered.  Type  loc..  the  bluffs  and  ravines 
\V.  of  South  Fork  of  Little  NVmaha  River,  in  sec.  20,  at  point  Vi  rai.  W.  of  N.-S. 
road.  2V6  ml.  NW.  of  Burr,  Otoe  Co.,  Nebr. 

G.  E.  Condra,  1935.  (See  under  Roca  sh.) 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  transferred  this  unit  to 
Perm.  This  change  in  Perm.-Penn.  bdy  has  not  been  considered  by  U.  S. 
Geol.  Survey  for  its  publications. 

Burra rd  formation. 

Eocene:  British  Columbia. 

W.  A.  Johnston,  1923  (Canada  Geol.  Surv.  Mem.  135,  p.  13). 

Burro  gravel  and  tuff. 

Tertiary  ( ?) : Western  Texas. 

J.  A.  Udden,  1907  (Unlv.  Tex.  Bull.  93,  pp.  17,  67).  Burro  ffrave f«  ani  tuff  a. — 
Regularly  bedded  gravels,  breccias,  ass.,  and  yellow  and  red  tuffs,  with  a well-worn 
cgl.  at  one  locality.  Directly  underlie  lava  flows  that  cap  Burro  Mesa,  and  some 
of  deposits  apparently  are  iuterbedded  with  the  lava.  Uncon.  overlie  Crown  cgl. 
Tentatively  assigned  to  Tert. 

Named  for  Burro  Mesa,  Brewster  Co. 

Burro  quartzite. 

Cambrian  (?) : Southwestern  New  Mexico  (Silver  City  region). 

C.  [R.]  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22.  pp.  257-259;  Conspectus  of  geol. 
fms.  of  N.  Mex.,  pp.  4.  5).  Burro  qtzitea. — Main  body  of  Mid  Cambric  qtzite* 
which  immediately  ottrlie  Chloridinn  series  of  lss.  near  Silver  City.  Thickness  500 
ft.  (On  p.  4 It  is  shown  as  underlying  his  Chloridian  series.  Derivation  of  name 
not  given.  The  Middle  Camb.  Is  absent  in  N.  Mex.,  according  to  E.  Kirk  and 
others.] 

Burroak  shale. 

Pennsylvanian:  Southwestern  Iowa,  eastern  Kansas,  southeastern  Nebraska, 
and  northwestern  Missouri. 

G.  E.  Condra  and  E.  C.  Reed.  June  1937  (Nebr.  Geol.  Surv.  Bull.  11,  2d  ser.  pp.  8.  14. 
53-54,  figs.  1.  2).  Burroak  ah.  is  a new  name  herein  suggested  to  replace  “Mission 
Creek  sh.”  of  previous  publications.  Type  loc.  is  in  the  road  cuts  and  ravines  near 
Burr  Oak  School,  E.  *4  sec.  21,  T.  71  N.,  R.  43  W.,  Fremont  Co.,  Iowa,  about  6 ml. 
8.  of  Pacific  Junction.  Iowa,  and  about  3*4  mi.  N.  of  Bartlett,  Mills  Co..  Iowa. 
“Mission  Creek”  should  be  abandoned  because  the  exposures  on  Mission  Creek  in 
NE.  Doniphan  Co.,  Kans.,  correlate  with  Lar*h  sh.  of  northern  outcrops.  In 
namiug  •' ML** ion  Cr.  sh.*’  in  1927,  Condra  miscor related  the  Rock  Bluff  and  Ozawkie 
of  Iowa  Point  section  with  the  Haynes  anti  Rock  Bluff,  respectively,  of  Weeping 
Water  Valley  and  Jones  Point  sections  of  Nebr.  The  Burroak  sh.  is  very  thin  or 
absent  near  Big  Springs,  Kans.,  SE.  of  Iowa  Point,  Nebr.,  and  at  Forbes,  Mo.  It  is 
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1 to  2 ft.  thick  N.  of  Thurman.  Iowa,  and  at  Jones  Point  and  near  Weeping  Water, 
Nebr.  It  is  thin  or  absent  at  Macedonia  and  NE.  of  Greenfield,  Iown.  It  consists 
of  bluish  gray,  argill.,  fossiliferous  sh.,  often  containing  a persistent  carbonaceous 
streak  near  Its  top. 

Burroughs  dolomite. 

Silurian  (early)  : Western  Wisconsin  and  northwestern  Illinois. 

F.  T.  Th waites.  1923  (Jour.  Geol..  vol.  81.  No.  7.  p.  583).  In  NW.  111.  Ulrich  has 
found  a pre-Clinton  dol.  { Burroughs  do/.)  beneath  the  Niagaran.  Its  extent  and 
character  are  but  slightly  known. 

E.  O.  Ulrich.  1924  (Wis.  Acad.  Sci.,  Arts,  and  Lett.,  voL  21,  pp.  71-82).  Near  top  of 
Burroughs  Bluff,  at  N.  end  of  Savannah,  111.  I Carroll  Co.,  NW.  111.],  and  also  In 
and  above  Charles  Miles*  quarry  near  SE.  edge  of  same  city,  the  easily  recognized 
Bra  Inn rd  sh.,  at  top  of  Maquoketa  facies  of  Richmond  group,  is  succeeded  uncon. 
by  a variable  succession  of  bluish  to  grayish  yellow  irregularly  bedded  mag.  mud- 
stones and  brownish  dol.  aggregating  some  50  to  60  ft.  in  thickness.  On  weather* 
ing,  upper  half  or  more  of  these  beds  shows  more  or  less  of  earthy  chert  in 
nodules  and  uneven  plates.  The  bluish  gray  lower  third  contains  few  fossils.  The 
cberty  upper  beds  contain  a more  varied  though  not  abundant  fauna  [listed], 
which  is  decidedly  post -Richmond,  is  clearly  older  than  Clinton,  and  evidently 
falls  into  some  part  of  Intermediate  Upper  Medina  stage  in  which  Edgewood  fin.  of 
Mo.  ia  probably  a nearer  contemporary  than  the  Cataract  of  Ontario.  Lithologi- 
cally very  different  from  the  Edgewood  and  some  doubt  as  to  their  strict  equiva- 
lence, hence  Burroughs  Is  projwsed.  The  same  beds  are  Indicated,  though  mainly 
by  debris,  in  the  mounds  in  8W.  Wis.,  where  they  have  been  classed  with  Niagaran 
doL 

A.  C.  Trowbridge  et  al.,  1935  (Rept.  9th  Ann.  Field  Conf.  Kai.s.  Geol.  Soc.,  p.  48), 
differentiated  35  ft.  of  Kankakee  dol.  and  10  to  15  ft.  of  Edgewood  dol.  at  Savuuna, 
111.  (type  loc.  of  Burroughs  dol.).  and  stated  that  because  Burroughs  dol.  of 
Ulrich  *4is  equiv.  to  the  Edgewood  and  Kankakee  this  name  should  be  abandoned." 

Barton  sandstone.  (In  Greene  formation.) 

Permian:  Northern  West  Virginia. 

B.  V.  Hennen,  1909  (W.  Va.  Geol.  Surv.  Rept.  Marshall,  Wetzel,  and  Tyler  Counties, 
p.  182).  Barton  **. — Light  gray,  generally  massive,  hut  changes  Into  sandy  beds 
in  Marshall  Co.  and  not  recognized  in  Tyler  Co.  Thickness  20  to  40  ft.  Lies  25 
to  35  ft.  below  Nineveh  Is.  and  above  Hostetler  coaL  Named  for  Burton,  Wetzel 
Co. 

Burton  formation. 

Middle  Cambrian : British  Columbia. 

S.  J.  Schofield,  1914  (Canada  Geol.  Surv.  Mus.  Bull.  No.  2,  p.  82). 

Busby  quartzite. 

Middle  Cambrian:  Western  Utah  (Gold  Hill  district). 

T.  B.  Nolan,  1930  (Wnsh.  Acad.  Sci.  Jour.,  vol.  20.  No.  17,  Oct.  19.  pp.  421-432). 
Busby  qtzite. — - Basal  50  to  75  ft.  is  coarse-grained  qtzite,  containing  in  places 
tiny  rock  fragments  in  addition  to  quartz.  Thin  beds  of  dark  qtzite  and  green 
sandy  sh.  in  varying  proportions  compose  remainder  of  fms.,  the  shales  becoming 
increasingly  abundant  upward.  Mud  cracks  and  fucold  markings  present  in  many 
of  beds.  Thickness  450  ± ft.  Top  arbitrarily  placed  at  base  of  lowest  Is.  bed. 
although  qtzltes  and  shales  similar  to  those  in  the  Busby  are  present  above  this 
line.  No  fossils,  but  gradational  contact  with  overlying  Abercrombie  fin.,  which 
contains  Middle  Camb.  fossils.  Indicates  Middle  Camb.  age  of  Busby.  Grades  into 
underlying  Cabin  sh.  Named  for  exposures  in  Busby  Canyon,  on  NE.  slope  of 
Dutch  Mtn,  Gold  Hill  dlst. 

See  also  U.  S.  G.  S.  P.  P.  177,  1934. 

Bushberg  sandstone  member  (of  Sulphur  Springs  formation). 

Mississippian : Central  eastern  Missouri. 

E.  O.  Ulrich,  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  ser..  p.  110).  Bushberg  *$., 
10  ft.  thick,  forms  top  niemb.  of  Sulphur  Springs  fm.  Overlies  Glen  Park  Is. 
xnemb.  of  the  Sulphur  Springs. 

151627*— 38 20 
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See  also  under  Sulphur  Springs  fm.  B.  C.  Moore,  1928  (Mo.  Bur.  Ge«I.  and 
Mines  vol.  21,  2d  ser„  opp,  p.  282),  showed  Hushberg  *».  as=lower  part  of 
Hannibal  sh„  and  as  uncoil,  overlain  by  Fern  Glen  fm. 

Named  for  exposures  at  Bushberg,  Jefferson  Co. 

Bushveld  complex. 

See  under  Stilliruter  complex. 

Busseron  sandstone  member. 

Pennsylvanian : Southern  Indiana. 

E.  R.  Comings,  1922  (Hdb.  Ind.  Gcol.,  pt.  4,  Sep.  Pub.  21,  chart  and  pp.  524.  529). 
Bunseron  ns. — Ss.  and  sandy  ah.,  forming  basal  menib.  of  Shclburn  fm.  Rests  dls- 
con.  on  coal  No.  7 (topmost  bed  of  Petersburg  fm.  as  redefined  by  Cumlngs).  Is 
probably™ Anvil  Rock  as.  of  Ky.,  and  is  of  post -Allegheny  age. 

Probably  named  for  village  of  Busseron,  Knox  Co. 

Butano  sandstone. 

Oligocene?  (may  be  Eocene)  : Southern  California  (Santa  Cruz  Moun- 
tains). 

J.  C.  Branner.  J.  F.  Newsom,  and  R.  Arnold.  1909  (U.  S.  G.  S.  Santa  Crux  folio.  No. 
163).  Butano  as. — Massive  brown  and  buff  ass.  with  cgl.  at  base.  Thickness 
about  2,100  ft.  No  fossils  found.  Conformably  underlies  San  Lorenzo  fm..  and 
believed  to  uncon.  overlie  Eocene  Is.,  but  sequence  Is  concealed. 

Named  for  exposures  on  Butano  Ilidge,  San  Mateo  Co. 

Butler  sandstone  member  (of  Allegheny  formation). 

Pennsylvanian : Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q.  pp.  40-71,  130).  Butter  ( Upper 
Freeport  I a*. — Massive  ss.  Lies  35  ft.  below  Upper  Freeport  la.  and  overlies 
Lower  Freeport  coal.  Thickness  30  ft.  Type  loc.  is  in  town  of  Butler,  Butler  Co., 
Pa.,  just  below  Mr.  Muntx's,  opposite  the  mills  of  Woldo  A Bros.,  where  it  has 
been  quarried. 

tButler  limestone.  (In  Allegheny  formation.) 

Pennsylvanian : Western  Pennsylvania. 

See  under  Lower  Freeport  Is.  menib.,  the  established  name. 

Butler  sands. 

Drillers’  terms;  western  Pa.;  strat.  order  as  follows  (descending):  Butler 
first  sand,  Butler  gas  sand  ( =Murrysville  and  = Butler  Thirty-foot 
sand),  Butler  Second  sand,  Butler  Third  Stray  sand,  Butler  Third  sand 
(=Gordon  sand),  Butler  Fourth  Stray  sand.  Butler  Fourth  sand,  Butler 
Fifth  sand.  Probubly  named  for  Butler  Co. 

Butler  amygdaloid. 

Pre-Cumbrian  (Keweenawan)  : Northern  Michigan  (Ontonagon  County). 

Name  locally  In  use  ninny  years.  Used  by  B.  S.  Butler  (in  U.  S.  G.  S. 
P.  P.  144,  1929),  who  states  (personal  communication)  that  the  rock  was 
probably  named  for  a Captain  Butler,  the  probable  discoverer  of  the 
lode.  Belongs  In  lower  part  of  Central  Mine  group.  The  mlnerulized 
part  Is  the  Butler  lode. 

Butler  flow. 

Includes  Butler  amygdaloid  and  the  underlying  trap. 

Butler  clay  member  (of  Rockdale  formation). 

Eocene  (lower):  Central  and  southern  Texas  between  Brazos  and  Frio 
Rivers. 
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F.  B.  Plummer,  1933  (Univ.  Tex.  Ball.  3332,  pp.  530.  587,  etc.).  Butler  clay. — 
Basal  memb.  of  Rockdale  fm.  in  central  and  southern  Tex.  Consists  of  (a)  gray 
and  buff,  lenticular,  fine-grained,  thin-bedded  sand  containing  indurated  and 
laminated  rough-surfaced  concretions ; (b)  micaceous  clays,  in  most  places  rather 
free  of  sand,  tough  and  massive,  in  other  places  silty  and  laminated  .and  character- 
ized by  limonltic  partings;  (c)  seams  and  lentils  of  lignite.  Thickness  400  ft. 
Underlies  Simsboro  sand  memb.  of  Rockdale  fm.  and  overlies  Scguin  fra.  Typically 
exposed  at  town  of  Butler,  Freestone  Co. 

Butlerville  quartzites. 

C.  [R.J  Keyes,  1924  (Pan-Am.  Geol.,  vol.  41.  p.  38).  Qtxltes,  1,000  ft.  thick,  com- 
posing lower  fm.  of  Panamintan  series  (Early  Cambric)  in  Utah.  [Derivation  of 
name  not  stated.] 

Buttahatchie  graveL 

Quaternary  ( ?) : Alabama. 

B.  T.  Hill,  1888  (Ark.  Geol.  Surv.  Ann.  Kept,  for  1888,  vol.  2,  p.  189).  [Mentions 
deeply  ferruginous  sands,  clays  and  gravel,  of  early  Quat.  age,  in  SW.  Ark., 
which  are  “allied  by  position  to  older  Lliino  Estacado  fm.  and  Buttahatchie 
gravel  of  Ala.,  but  no  lithologic  resemblance  to  either.”  All  the  description  there 
is,  and  only  known  use  of  the  name.] 

Butte  quartz  monzonite. 

Tertiary?  (Eocene?)  : Central  western  Montana  (Butte  region). 

W.  R.  Weed,  1899  (Jour.  Geol.,  voL  7.  pp.  740-750).  Butte  granite  or  quarts 
monzonite  covers  area  of  several  sq.  ml.  and  is  prevailing  rock  of  Butte  dlst.,  and 
the  one  that  contains  the  world-famous  copper  and  silver  veins  of  that  place. 
It  is  a rather  dark  colored,  coarsely  granular  rock. 

Butte  gravels. 

Eocene  (middle)  : Northern  California  (Sutter  County). 

Howel  Williams.  1029  (Cnllf.  Univ.  Pub.,  Dept.  Geol.  Scl.  Bull.,  vol.  18,  pp.  112-129). 
Butte  gravels. — Coarse  gravels,  composed  of  rounded,  chiefly  very  siliceous  pebbles, 
with  sandy  Intercalations  and  thin  beds  of  massive  ss.  and  siliceous  Is.  Thickness 
450  to  1,200  ft.  Overlie  White  lone  sands,  usually  with  minor  dlscon.,  but  occa- 
sionally with  erosion  uncon.  Are  overlain  by  Sutter  fm.,  in  some  places  with 
sharp  contact.  In  other  pluces  almost  insensible  gradation.  Fossils  700  ft.  above 
lone  sands  are  assigned  by  B.  L.  Clark  to  Meganos  (middle  Eocene)  age.  Present 
at  Marysville  Buttes. 

Butterfield  limestone  member  (of  Bingham  quartzite). 

Pennsylvanian : Central  northern  Utah  (Bingham  district). 

A.  Keith,  1905  (U.  8.  G.  8.  P.  P.  38,  p.  37.  map,  sections).  Butterfield  Is.  memb.  of 
Bingham  qtzite. — Chiefly  blue  and  dark-blue  lss.,  usually  pure  carbonate  of  lime, 
hut  many  siliceous  layers  are  present,  and  occasionally  beds  of  sandy  Is.  occur, 
also  small  chert  nodules  and  round  balls;  the  chert  is  black,  alternating,  in  the 
larger  nodules,  with  concentric,  dark-gray  bands.  Thickness  300  ft.  Lies  much 
lower  than  Jordan  Is.  memb.  [Map  shows  it  exposed  In  Butterfield  Canyon,  8E. 
corner  of  sheet.] 

Butting  Ram  sandstone  member  (of  Talladega  slute). 

Pre-Devonian,  probably  Paleozoic:  Eastern  Alabama. 

C.  Butts.  1928  (Ala.  Geol.  Surv.  Spec.  Kept.  No.  14,  map.  pp.  54,  58).  Butting 
Ram  as.  memb.  of  Talladega  slate. — Coarse  cgl.  at  bottom,  overlain,  to  W.,  by 
thick-bedded  qtzite  or  quartzose  ss.,  and  to  E.  by  beds  of  ss.  intercalated  with 
cleaved  si.  or  phylllte  of  the  usual  Talladega  character.  Thickness  probably  1,000 
ft.  Lies  about  7,500  ft.  higher  stratlgraphlcally  than  Jumbo  dol.  memb.,  and 
either  directly  or  at  no  great  distance  below  Jemison  chert.  Believed  to  be  same 
as  Cbeaha  ss.  memb.  Is  pre-Dev.  and  probably  Paleozoic. 

Named  for  fact  it  is  believed  to  form  Butting  Ram  shoals  on  Coosa  River, 
on  border  btw.  Chilton  and  Coosa  Counties,  about  10  mi.  NE.  of  Clanton. 
Is  well  exposed  on  headwaters  of  Mahan  Creek,  4 ml.  W.-SW.  of  Jemison, 
and  has  been  closely  traced  from  2±.  mi.  E.-NE.  of  Jemison,  to  Coosa 
River  in  vicinity  of  Butting  Ram  shoals. 
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Buttle  Lake  group. 

Permian:  British  Columbia. 

II.  C.  Gunning,  1931  (Canada  Geol.  Surv.  Summ.  Kept.  1930,  pt.  A,  p.  59). 

button  beds.  ' 

Miocene:  Southern  California  (Kern  County). 

F.  M.  Anderson,  1905  (Calif.  Acad.  8cl.  Proc.,  3d  ser.,  vol.  2,  p.  170).  Button  beds. — 
The  first  sandy  beds  below  Monterey  sh.  at  Temblor.  Included  in  Temblor  beds. 
Thickness  100  ft.  Named  for  great  numbers  of  small  discoidal  sea  urchins 
(Astrodapsis)  that  characterise  them.  (See  also  under  Temblor  fm.] 

Buttram  sand. 

A subsurface  sand  in  Strawn  fm.  (Penn.)  of  Buttram  and  Bryson  oil  fields. 
Jack  Co.,  Tex. 

Buttsgin  formation. 

Eocene:  Southern  Texas  (Medina  County). 

R.  A.  Liddlc,  1921  (Univ.  Tex.  Bull.  1860,  p.  82.  map.  and  columnar  section). 
Buttsffin  fm. — Yellow,  brown,  and  brown-red  aren.  shales  and  clays  Interbedded 
with  large  calc.  ss.  lenses  and  hard  aren.  Is.  lenses.  Basal  part  contains  more 
calc,  matter,  is  harder,  and  forms  a range  of  hills.  Upper  part  weathers  to  a 
more  sandy  soil.  Thickness  500 ± ft.  Lower  fm.  of  Wilcox  group  in  Medina  Co. 
Underlies  Seco  fm.  and  overlaps  Squirrel  Creek  fm.  Typically  exposed  at  Butts 
Gin,  approx.  6 ml.  NW.  from  Yancey,  Medina  Co.,  In  bed  and  tributaries  of 
branches  of  Seco  Creek. 

Bu-Vi-Bar  bed. 

Permian:  Central  northern  Oklahoma. 

See  under  Evansville  ss.  bed. 

t Buxton  formation. 

Pennsylvanian:  Southeastern  Kansas. 

F.  C.  Schrader  and  E.  Haworth,  1905  (U.  S.  G.  S.  Bull.  260,  p.  447).  Burton  fm. — 
Shales,  with  beds  of  ss.  and  coal  and  lenses  of  Is.;  320  ft.  thick.  Underlies  Painter- 
hood  [Oread]  Is.  and  overlleH  l‘iqua  l Stanton]  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  139).  fBuxton  fm.  includes  beds 
from  top  of  fPiqua  (Stanton)  Is.  to  base  of  fPainterhood  (Oread)  Is. 

Named  for  Buxton,  Wilson  Co. 

Byer  member. 

Mlssisslppian : Central  and  southern  Ohio. 

J.  E.  Hyde,  1912  (History  of  Fairfield  County,  p.  211*  and  1915  (Jour.  Geol.,  vol.  23, 
pp.  656,  657,  659,  678,  764-765,  771-775).  Byer  memb. — Fine-grained,  rather  soft, 
yellow  ss.,  40  to  150+  ft.  thick,  forming  basal  memb.  of  Logan  fm.  (as  here  used 
includes  upper  part  of  Black  Hand  fm. ].  Underlain  by  Berne  memb.  of  Cuyahoga 
fm.  [expanded  Cuyahoga]  and  overlain  by  Allensville  memb.  of  Logan  fm.  [ex- 
panded Logan].  Extends  from  Fairfield  Co.  to  Ohio  River. 

Named  fur  Byer,  Jackson  Co. 

Byham  limestone  member. 

Mississippian : Northwestern  Pennsylvania. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21.  No.  71.  table  opp.  p.  61,  p.  134).  At  base 
of  Harvest  Home  sh.  memb  (lower  Meadvllle  sh.  of  early  repts*  in  several  ravines 
S.  of  Meadvllle.  especially  in  Buchanan's  Ravine,  N.  of  Shaws  School  (Buchanan 
Station)  and  al»oiit  1*£  mi.  W.-NW.  of  Ryham  School,  there  is  a Is.  similar  to  West 
Mead  Is.  (lower  Meadvllle  Is.  of  early  repts).  It  is  proposed  that  this  "middle 
Meadvllle  Is."  be  called  Byhnm  Is.  Resembles  West  Mead  Is.  lithologically  and 
faunally,  both  being  characterized  by  iron-ball  concretions,  fish  bones,  nnd  a Sy- 
ringothyrid  fauna  Interspersed  with  inarticulate  brachiopods.  In  area  around 
Byham  School  it  is  3 to  12  ft.  thick  and  much  used  In  past  for  lime. 
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BjT»m  marl.  (In  Vicksburg  group.) 

Oligocenp  (middle)  : Mississippi,  Louisiana,  southwestern  Alabama,  and 
northwestern  Florida. 

T.  L.  Casey.  1002  (Phlla.  Acad.  Nat.  Scl.  Proc.,  vol.  53,  pp.  517-518).  Mr.  D.  W. 
Langdon  enumerates  (Am.  Jour.  Scl.,  XXXI,  p.  205)  the  fossils  collected  by  him 
at  Byram  Station,  on  Pearl  River.  They  are  all  Vicksburglan  with  exception  of 
Capulus  amcricanux,  which  is  Jacksonian.  As  this  species  has  never  been  found 
at  Vicksburg,  the  presumption  is  that  the  Byram  beds  are  older  than  true  Vicks- 
burgian,  and  this  is  further  borne  out  by  the  fact,  which  I have  noted  from  per- 
sonal observation,  that  the  Byram  deposit  contains,  besides  tbe  species  quoted  by 
Mr.  Langdon,  a considerable  number  peculiar  to  it  and  apparently  occurring 
nowhere  else.  The  evidence  adduced  by  Mr.  Langdon  would  seem  to  show  that 
there  iB  a notable  thickness  of  marine,  though  scarcely  fossiliferous,  deposits  btw. 
the  true  Jackson  and  Byram,  and  It  is  probable  that  during  this  interval  the  Red 
Bluff  beds  were  formed.  The  order  of  emergence  of  the  various  deposits — which 
were  all  more  or  less  local — may  therefore  be  stated  to  be  : (1)  Jackson  stage,  (2) 
Red  Bluff  substage,  (3)  Byram  substage,  and  (4)  Vicksburg  stage.  [Tbe  strat. 
position  of  By  ram  as  here  given  is  now  known  to  be  incorrect.  See  below.] 

C.  W.  Cooke,  1918  (Wash.  Acad.  Sci.  Jour.,  vol.  8,  No.  7.  pp.  180-198).  Byram  oalr. 
marl. — largely  sandy  marl,  but  contains  thin  beds  of  impure  Is.,  clay,  and  sand. 
Thickness  13  to  70  ft.  Top  fm.  of  Vicksburg  group.  Conformably  overlies  Marianna 
Is.  (of  Vicksburg  group),  and  underlies  Catahoula  ss.  Is  same  as  upper  Vlcks- 
burgian  of  Casey  [at  Vicksburg]. 

The  present  approved  definition  is  that  of  C.  W.  Cooke,  but  the  fm.  is  now 
called  Byram  marl.  Beds  formerly  included  in  upper  part  of  Marianna  Is. 
have  since  been  separated  as  a distinct  fm.  (Glendon  Is.),  so  that  the  fm. 
upon  which  Byram  marl  rests  is  Glendon  Is,,  instead  of  Marianna  Is. 
The  Bed  Bluff  clay  has  now  been  determined  to  correspond  in  time  to 
lower  part  of  Marianna  Is.  The  Byram  as  defined  by  Cooke  included  in 
upper  part  the  beds  in  Miss,  that  were  later  named  (by  Blanpied) 
Chickasawhay  marl  [inemb.],  and  Bucatunna  clay  [inemb.],  and  they 
are  still  included  in  the  Byram  by  U.  S.  Geol.  Survey. 

Named  for  exposures  in  bank  of  Peurl  River  at  By  rum,  Hinds  Co.,  Miss. 

Byram  granite  gneiss. 

Pre-Cambrian : Northern  New  Jersey  and  eastern  Pennsylvania. 

A.  C.  Spencer.  1908  (U.  S.  G.  S.  Franklin  Furnace  folio.  No.  161).  The  rocks  here 
grouped  ns  Byram  gneiss  Include  several  varieties  of  granitoid  gneiss  which  are 
lithologically  related  by  presence  of  potash -bearing  feldspars  among  their  principal 
mineral  components.  Composed  essentially  of  quartz,  and  microcline  or  micro- 
perthite  (potash  feldspars),  with  variable  proportions  of  hornblende,  pyroxene,  and 
mica,  Oligoclnse  (soda-lime  feldspar)  usually  very  subordinate  In  amount,  but  here 
and  there  it  equnls  the  potash  feldspar.  Accessory  minerals  are  magnetite,  zircon, 
apatite,  and  titanite.  There  are  several  facies  of  the  rock  which  vary  greatly  In 
appearance  In  the  field,  but  almost  without  exception  show  greater  resemblance  to 
each  other  than  to  varieties  of  other  gneisses  with  which  they  are  associated.  In  a 
broad  way  the  By  ram  gneiss  can  he  separated  into  light  and  dark  facies.  General 
tone  of  dark  facies  is  ordinarily  gray  in  outcrop,  but  on  fresh  surfaces  brownish 
accompanied  by  bronzy  effect.  A common  dark  variety  contains  considerable  horn- 
blende In  crystals  grouped  in  form  of  pencils  arranged  parallel  to  a common  axis. 
The  light  varieties  are  yellowish  in  outcrop,  and  pink,  light  gray,  or  whitish  on 
fresh  surfaces.  Usually  they  are  somewhat  finer  grained  and  less  foliated  than  the 
dark  facies  and  carry  mica  rather  than  hornblende  or  pyroxene.  The  Byram  gneiss 
Includes  “Hamburg”  [Mountain]  gneiss,  “Sand  Pond,”  and  “Edison”  gneisses  of 
Wolff,  the  “Oxford  type”  of  Nason,  and  gneissoid  granite  of  Breakneck  Mtn..  on 
the  Hudson.  Appears  to  cut  Pochuck  gneiss  and  Franklin  Is.  Relations  to  LoBee 
gneiss  not  known. 

The  Byram  gneiss  (predominantly  granite  gneiss)  is  now  considered  as 
probably  younger  than  Losee  gneiss  (predominantly  diorlte).  It  is 
classified  by  E.  B.  Knopf  and  A.  I.  Jonas  (U.  6.  G.  S.  Bull.  799,  correla- 
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tion  chart,  1929)  as  post-Glenn rm.  Intrudes  Franklin  Is.  and  Pickering: 
gneiss. 

Named  for  By  ram  Twp,  Sussex  Co.,  where  good  exposures  occur  in  hills; 
NB.  of  Roseville. 

Byron  beds. 

Silurian:  Southeastern  Wisconsin. 

T.  C.  Chamberlin,  1877  (Geol.  Wis.,  vol.  2,  pp.  346-348).  Byron  beds. — Fine-texture<l 
white  1b..  110  to  140  ft.  thick.  Rests  on  Mayvllle  Is.  and  underlies  Lower  Coral 
beds.  Fossils  rare.  Named  for  Byron  Twp.  where  it  is  extensively  used  for  lime, 
building  stone,  nnd  flagging.  Is  = lower  part  of  Waukesha  beds.  [The  equivalency 
of  Byron  to  basal  part  of  Waukesha  was  published  in  many  subsequent  Wis.  reptB, 
by  different  authors.] 

E.  O.  Ulrich,  1924  (Wis.  Acad.  Sci.  Trans.,  vol.  21,  pp.  71-93).  Waukesha  dol.  of 
eastern  Wis.  (260  to  300  ft.  thick)  is  younger  than  Byron  dot  (100  ft.  thick). 
[This  was  a restriction  of  Waukesha  dol.] 

R.  B.  Newcombe  (1933)  carried  this  name  into  Upper  Peninsula  of  Mich.  See  1933 
entry  under  Bumf  Bluff  fm. 

A.  H.  Sutton  1935  (Rept.  9th  Ann.  Field  Conf.  K .ns.  Geol.  Soc.,  p.  278).  Byron  is 
pre-Niagaran  and  correlates  with  Kankakee  of  111. 

Caballos  novaculite. 

Devonian  ? (Oriskany?)  : Southwestern  Texas  (Brewster  County). 

J.  A.  Udden,  C.  L.  Baker,  and  E.  Btfse,  1916  (Univ.  Tex.  Bur.  Boon.  Geol.  and  Tech. 
Bull.  44,  p.  39).  Caboilos  novaculite. — Upper  part  massive  bedded,  ripple-marked, 
and  much  fractured  white  novaculite,  50  ft.  thick ; lower  part  40  ft.  of  rather 
thin-bedded  light-brown  chert  with  some  layers  of  white  novaculite.  Occurs  In 
Marathon  region.  Named  by  Baker.  E.  O.  Ulrich  regards  it  as  of  Oriskany  age. 
Uncon.  underlies  Santiago  chert  and  uncon.  overlies  Maravillas  chert. 

C.  L.  Baker  and  W.  F.  Bowman,  1917  (Unlv.  Tex.  Bull.  1753,  p.  93).  Caballos 
novaculite  redefined  to  include  what  were  originally  called  Caballos  novaculite  and 
Santiago  chert.  Later  work  by  senior  author  appears  to  indicate  that  they  are 
really  one  fm.,  two  members  of  both  the  original  Caballos  and  Santiago  being  In- 
cluded in  the  section  iu  some  localities.  It  is  now  thought  that  in  the  localities 
first  examined  erosion  has  removed  the  upper  novaculite  and  upper  predominantly 
green  chert.  But  there  is  possibility  of  duplication  of  beds  by  shearing  or  thrust- 
ing. Should  this  finally  prove  to  be  the  case  in  the  region  where  the  section 
exhibits  two  members,  both  of  the  white  novaculite  and  the  banded,  vari-colored 
chert  in  the  same  succession,  the  name  Santiago  may  be  reapplied  to  the  latter. 
Type  loc.  of  Caballos  novaculite  is  Caballos  Mtn,  the  entire  N.  face  of  which  Is 
made  up  of  white  Caballos  novaculite. 

P.  B.  King,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  9,  p.  1078).  The  type  Caballos  of 
1910  publication  comprised  lower  chert  memb.,  lower  novaculite  memb.,  middle 
chert  memb.,  and  upper  novaculite  memb.  The  type  “Santiago”  of  1916  publica- 
tion consisted  of  middle  and  upper  chert  members  combined,  with  upper  novaculite 
memb.  nearly  absent  btw.  them.  Because  of  overlapping  of  typical  section,  and 
strat.  unity  of  whole  series,  writer  supports  Baker  and  Bowman's  decision  to 
abandon  “Santiago.” 

Named  for  exposures  on  Horse  (Caballos)  Mtn,  Brewster  Co. 

Cabano  conglomerate. 

Ordovician  (?):  Quebec. 

H.  W.  McGerrigle.  1934  (Quebec  Bur.  Mines  Ann.  Rept.  1933.  pt.  D.  p.  115). 

Cabano  River  limestone. 

Silurian  (Niagaran) : Quebec. 

II.  W.  McGerrigle.  1934  (Quebec  Bur.  Mines  Ann.  Rept.  1933,  pt.  D.  p.  116).  Included 
In  Temiscouata  group. 

Cabezon  fanglomerate. 

Quaternary:  Southern  California  (San  Bernardino  Mountains). 

F.  E.  Vaughan,  1922  (Calif.  Univ.  Pub.,  Dept.  Geol.  8ci.  Bull.,  vol.  13,  No.  9,  pp.  344. 
387-392,  and  map).  Cabezon  fangl. — A fangl.  deposited  in  Bear  and  Holcomb 
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Valleys.  Differs  from  older  Coachella  fangl.  in  being  more  uniform  and  massive, 
of  yellowish  color,  and  in  lying  nearly  horizontal.  The  largest  area  in  Bear 

Valley  is  broad  flat  btw.  Bathbone  Creek  and  Erwin  Lake,  where  material  is 
almost  wholly  unsorted  angular  and  subangular  qtzite  brought  down  from  Sugar- 
loaf  Mtn  to  8E.  Holcomb  Valley  is  nearly  surrounded  by  flat  ridges  of  fangl. 
Those  on  S.  and  E.  sides  are  particularly  conspicuous  and  consist  of  Is.,  granite, 
and  qtzite  from  surrounding  hills.  Tlu*  fangl.  in  Bear  and  Holcomb  Valleys  is 
only  local  representative  of  a widespread  deposition  during  third  cycle  of  erosion. 
The  Cabeson  fangl.  is  older  than  Heights  fangl.  and  younger  than  Coachella  fungi. 

Named  for  Cabezon  Station,  Riverside  Co. 

Cabin  shale. 

Lower  Cambrian:  Western  Utah  (Gold  Hill  district). 

T.  B.  Nolan,  1930  (Wash.  Acad.  Sci.  Jour.,  vol.  20,  No.  17,  Oct.  19,  pp.  421—432). 

Cabin  ah. — Dominantly  dark  green  or  khaki-colored  sh.,  locally  calc.  Sandy 

laminae  abundant  near  top.  Thickness  510  ft.  Crudes  rather  abruptly  into 

overlying  Busby  qtzite.  Is  Lower  Camb.  Overlies  Prospect  Mtn  qtzite.  Named 
for  exposures  in  Cabin  Gulch,  S.  of  North  Pass  Canyon,  Gold  Hill  quad. 

See  also  U.  S.  G.  S.  P.  P.  177,  1934. 

Cabin  Creek  sandstone. 

Name  applied  by  C.  Croneis  (Ark.  Geol.  Surv.  Bull.  3,  pp.  242-244,  1930) 
to  beds  lying  btw.  55  and  120  ft.  depth  in  Watkins  well  No.  1 of  Peney 
Oil  aud  Gas  Co.  (subsidiary  of  Columbia  Carbon  Co.)  in  sec.  4,  T.  8 
N.,  R.  22  W.  [Clark  Co.]  in  Knoxville  anticline.  Ark.,  said  to  belong  to 
Hartshorne  ss. 

Cable  formation  (or  lake  beds). 

Quaternary  (?):  Southern  California  (Kern  County). 

A.  C.  Lawson.  1900  (Calif.  Cnlv.  Pub.,  Dept.  Geol.  Bull.,  vol.  4,  pp.  431—402). 
Cable  fm.  (also  Cable  lake  bed «).- — Fresh-water  luke  beds,  of  well-stratified  lss., 
cherts,  gravels,  clays,  and  flue  light-colored  volcanic  tuff.  Named  for  town  of 
Cable,  Kern  Co.  Older  than  Tehachapi  fm.  and  younger  than  Tank  volcanics. 

Cabo  Rojo  stage. 

Quaternary:  Puerto  Rico. 

Hubbard,  1923  (N.  Y.  Acad.  Sci.,  Seientifle  survey  of  Porto  Rico  and  Virgin 
Islands,  vol.  2,  pt.  1,  p.  90). 

Cabot  Head  shale  member  (of  Cataract  formation). 

Silurian  (early)  : Ontario. 

A.  W.  Ora  ban,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24.  pp.  438,  460).  Cabots  Head  beds. — 
Green,  calcareo-argill.  shales  and  thin-bedded  Is.  underlain  by  100  to  150  ft. 
of  red  shales  and  some  sss.  Believed  to  be  westward  extension  of  true  Medina 
sedimentation,  which  at  Niagara  is  about  125  ft.  thick.  Rest  on  Keppel  dol. 
Named  for  exposures  at  CabotB  Head,  on  Manitoulin  Islands. 

C.  Scbuohert,  1914  (Geol.  Soc.  Am.  Bull.,  vol.  25,  pp.  277-320),  recognized  • bis 
Cataract  fu.  as  divisible  in  Ontario  Into  (descending)  Cabota  Head  ah.  memb., 
Manitoulin  la.  memb.,  and  Whirlpool  as.  memb.,  and  restricted  Medina  aa.  to  beds 
above  Cabots  Head  sh.  and  below  Wolcott  Is.  memb.  of  Clinton  fm.  [See  fuller 
explanation  of  Schuchert’s  subdivisions  under  Cataract  fm.]  He  recognized  Cabot 
Head  sh.  In  Stony  Creek,  Hamilton,  Dundas.  Limehouse,  Cataract,  Colllngwood. 
Owen  Sound,  Cahots  Head,  and  Manitoulin  sections,  all  In  Ont. 

M.  Y.  Williams,  1914  (Canada  Geol.  Surv.  Suinm.  Kept,  for  1913,  pp.  179-188), 
introduced  Grimsby  memb.  for  0 to  50  ft.  of  red  and  gray  ss.  with  some  gray  sh. 
overlying  Cabot  Head  sh.  [replaces  Williams’  preoccupied  name  Kagawony)  and 
underlying  Thorold  ss.  memb.  of  the  Medina. 

E.  M.  Kindle,  1914  (Sci.,  n.  s.,  vol.  39,  pp.  915-918),  advocated  following  names 
for  subdivisions  of  Grabau’s  restricted  Medina  fm.  (descending)  : Thorold  ss.. 
Grimsby  ss.,  Cabot  Head  sh..  Manitoulin  beds,  and  Whirlpool  ss. 

M.  Y.  Williams,  1919  (Canada  Geol.  Surv.  Mem.  111.  No.  91  geol.  ser.),  stated 
that  Schuchert’s  1914  classification  restricted  Medina  to  Grimsby  and  Thorold 
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ess.,  but  that  Grimsby  ss.,  as  well  as  the  overlying  Thoroid  ss.,  are  “only  facies 
of  top  of  Cabot  Head  sh.,  although  they  represent  another  faunal  invasion.” 
He  also  Introduced  two  new  names  for  dol.  beds  in  Cabot  Head  ah.  metnb.  of 
Medina-Cataract  fm.  of  Bruce  Peninsula  and  Manitoulin  Island  (the  type  loc.), 
using  St.  Edmund  dol.  lentille  for  a bed  near  top  of  Cabot  Head  sh.,  and 
Dyer  Bay  dol.  lentille  for  a bed  In  lower  part  of  upper  half  of  Cabot  Head 
memb. 

E.  O.  Ulrich,  1923  (Md.  Geol.  Surv.  Sil.  vol.,  pp.  334-336),  stated  that  fauna 
of  Dyer  Bay  dol.  is  of  Xiagaran  age  (middle  Clinton),  und  he  restricted  Cataract 
to  pre-Dyer  beds  of  upper  Medinan  age,  included  Grimsby  ss.  in  Medlnan,  and 
transferred  Thoroid  ss.  to  Clinton. 

A.  F.  Foerste.  1924  (Canada  Dept.  Mines,  Geol.  Surv.  Mem.  138),  used  Qrabnu’s 
restricted  Medina  “to  Include  the  beds  above  the  Queenston  and  below  the 
Clinton,”  and  stated  that  upper  part  of  Cataract  fin.  In  southern  Ont.  Is  formed 
by  Thoroid  ss.  memb.  and  Grimsby  ss.  memb.  and  that  Whirlpool  ss.  memb. 
is  base  of  Cataract  fm.  from  Niagara  River  to  vicinity  of  Duntroon,  about  8 
mi.  S.  of  Collingwood,  Ont. 

Cabotian. 

A term  applied  by  N.  H.  Winchell  to  lower  part  of  Keweenawan  rocks  of 
eastern  Minn.,  extending  up  to  base  of  a cgl.  interpreted  by  him  as 
corresponding  to  Puckwunge  cgl.,  and  including  the  tBeaver  Bay  diabase. 
(See  Minn.  Geol.  Nat.  Hist.  Surv.  Final  Kept,  vol.  4,  pp.  xiv-xx,  215, 
295-298,  1899.)  Includes  lavas,  red  rock,  and  gabbro.  Named  for  mtn 
range  that  appears  at  Duluth  and  eastward  and  is  formed  by  the 
gabbro,  which  Buchette  named  Cabotian  Range. 

Cabullona  group. 

Upper  Cretaceous:  Mexico  (Sonora). 

X.  L.  Taliaferro,  1933  (Jour.  Geol.,  vol.  41,  No.  1,  p.  26). 

Cacapon  sandstone  member  (pronounced  Ca'pfin).  (In  Clinton  formation.) 

Silurian:  Northern  West  Virginia  and  western  Virginia. 

N.  H.  Darton  and  J.  A.  Taflf,  1896  (D.  S.  G.  S.  Piedmont  folio.  No.  28).  Cacapon 
a*. — Rea  flaggy  ss..  somewhat  resembling  the  sss.  of  Juniata  fm..  but  less  massive 
and  of  brighter  red-brown  color.  Average  thickness  about  300  ft.  Underlies 
Rockwood  fm.  and  overlies  Tuscarora  qtsite. 

Is  a ss.  In  lower  part  of  Clinton  fm. 

Named  for  exposures  on  slopes  of  Cacapon  Mtn,  Winchester  quad.,  Va.  and 
W.  Va. 

tCacaquabic  granite. 

Name  used  by  J.  M.  Clements  (U.  S.  G.  S.  Mon.  45.  1903)  and  some  other 
geologists  for  granite  exposed  on  shores  and  islands  of  Kekekabic  Lake, 
the  spelling  adopted  by  U.  S.  Geog.  Bd.  Now  replaced  by  Kekekabic 
granite. 

Cache  formation. 

Early  Pleistocene  or  upi>er  Pliocene:  Northern  California  (Lake  County). 

G.  F.  Becker,  1888  (U.  8.  G.  8.  Mon.  13,  p.  219).  Cache  Lake  beds. — Freshwater 
gravels,  sand,  and  calc,  beds  of  Pllo.  age.  1.000  ft.  thick.  Occur  E.  of  Clear 
Lake,  about  north  fork  of  Cache  Creek.  The  character  of  the  deposits  and  fact 
that  area  occupied  by  them  is  continuous  with  part  of  Clear  Lake  led  me  to  infer 
that  Cache  Lake  might  be  regarded  as  representing  Clear  Lake  at  a more  or 
less  distant  period. 

C.  A.  Anderson,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  5.  pp.  632-639,  662.  map). 
Cache  fm. — Fresh-water  sediments  described  by  Becker  as  Cache  Lake  beds, 
an  unfortunate  name,  because,  while  some  of  the  rocks  are  undoubtedly  of  lacus- 
trine origin,  others  are  probably  of  fluvial  origin.  So  it  seems  desirable  to  refer 
to  these  as  Cache  fm.  The  sediments  an*  lutertxilded  with  basalt  flows.  The  topog. 
during  Cache  time  bore  no  relationship  to  present  topog.,  aud  statements  that  a 
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"Cache  Lake''  was  a former  extension  of  Clear  Lake  are  misleading.  G.  D. 
Hanna,  who  has  studied  the  diatoms  from  both  Clear  Lake  and  the  diatomltes 
of  Cache  fm..  has  remarked  (peisonal  communication)  that  the  differences  btw. 
them  ure  sufficient  to  indicate  there  was  no  connection  btw.  the  lakes  of  Cache 
time  and  present  Clear  Lake.  The  Clear  Lake  Basin  was  formed  after  the  faulting 
and  folding  of  Cache  fm.  Best  exposed  and  have  max.  thickness  (at  least  1,700 
ft.)  in  nrea  W.  of  North  Fork  of  Cache  Creek.  Rest  with  marked  uncon. 
on  Martinez  (Lower  Eo. ).  No  reliable  fossil  evidence.  Tentatively  regarded  as 
Lower  I'leist.  but  may  be  Upper  Pllo. 

See  also  under  Clear  Lake  sediments. 

Cache  Creek  group.  (Also  Cache  Creek  series.) 

Carboniferous:  British  Columbia. 

A.  R.  C.  Selwyn,  1872  (Canada  Geol.  Surv.  Rept.  1871-72,  pp.  60-61). 

Cache  Lake  beds. 

See  Cache  fm. 

Cache  Valley  group. 

Pliocene  (?)  : Northeastern  Utah  and  southeastern  Idaho  (Cache  River 
Valley ) . 

A.  C.  Peale.  1879  (U.  S.  G.  and  G.  S.  Terr,  lltli  Ann.  Rept.,  pp.  603-606,  634,  635, 
640.  641).  Cache  Valley  group. — Soft  marls  and  sands,  best  exposed  in  N.  side 
of  Cache  Valley  (NE.  Utah  and  SE.  Idaho]  and  on  Bear  River  below  the  middle 
canyon.  They  are  somewhat  variegated  and  horizontal  in  position.  Deposited  in 
lake,  which  shows  a number  of  levels.  Possibly  of  same  age  as  Malade  Valley 
group  and  possibly  older. 

Now  considered  probably  of  same  age  as  Salt  Lake  fm. 

Cactus  granite. 

Probably  late  Jurassic:  Southern  California  (San  Bernardino  Mountains). 

F.  E.  Vaughan.  1922  (Calif.  ITniv.  Pub.  Dept.  Geol.  Sci.  Bull.,  vol.  13.  No.  9,  pp. 
344.  364—365.  and  map).  Cactu*  granite. — Medium  coarse-grained  Intrusive  gran- 
ite, pinkish  to  yellowish  gray. 

Named  for  Cactus  Flat,  San  Bernardino  Co. 

Caddell  clay. 

Eocene  (upper) : Eastern  Texas. 

E.  T.  Dumble,  1915  (Geol.  Soc.  Am.  Bull.,  vol.  26,  p.  462).  Caddell  clay*. — At 
base  greenish  clays  and  sandy  clays  with  some  sand  and  greensand,  which  are 
iron-stained.  These  weather  dark  brown  and  carry  calc,  concretions,  which  con- 
tain more  or  less  sand  and  greensand,  and  are  geodic  in  places.  These  are  over- 
lain  by  grayish-brown  sandy  clays  with  seams  of  sulphur,  which  are  followed  by 
buff  sandy  clays  with  plant  fragments,  and  gray-drab  clays  with  gyp.  and  sulphur. 
Included  in  Jackson  beds.  Separated  from  overlying  Manning  beds  by  clays  and 
sands,  and  separated  from  underlying  Frio  clays  by  clays  and  sands  that  are 
believed  to  be  the  Wellborn.  [E.  T.  Dumble,  1920  (Univ.  Tex.  Bull.  1809),  called 
the  beds  underlying  bis  Caddell  clay  the  Wellborn  **.]  Named  for  excellent  ex- 
posures around  Caddell,  San  Augustine  Co.  [NE.  Tex.]. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232,  pp.  685-686).  Caddell  memb.  of  Fayette 
fm.  was  named  by  Dumble.  It  comprises  30  to  45  ft.  of  basal  strata  of  the 
Fayette  of  NE.  Tex.,  which  consists  of  chocolate-colored  and  greenish  clays  that 
Weather  to  brownish  and  purplish  hues  and  contain  dark-brown,  calc.,  fossllifer- 
ous  ss.  concretions,  large  amount  of  selenite  crystals,  and  minor  amounts  of 
glauconite.  Some  of  clay  near  top  contains  layers  of  fine  sand  1 Inch  or  less 
in  thickness.  Rests  on  Yegua  fm.  and  is  overlain  by  Wellborn  ss.  of  Kennedy. 
Miss  EUisor  (ms.)  during  recent  detailed  subsurface  studies  has  been  able  to 
recognize  this  memb.  in  well  sections  throughout  Gulf  Coast  dist.  Lower  part 
of  Caddell  memb.  of  Dumble  is  characterized  by  Tcxtularia  dibollcnsis.  Dividing 
line  btw.  Caddell  and  overlying  McElroy  memb.  is  drawn  at  base  of  Wellborn  ss. 

A C.  EUisor,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  11).  Caddell  fm.,  of  Jackson 
group,  Is  divided  into  upper  chocolate  phase  and  lower  marl  phase.  It  is  over- 
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lain  by  McElroy  fm.  (which  is  divided  into  (descending)  3 mappable  unite, 
namely.  Manning  beds,  Wellborn  sands,  and  Wooley’s  Bluff  clays),  and  rests  con- 
formably on  the  Cockfleld  fYegua]  fm.  Thickness  150  to  300  ft.  [Fossils  listed.  1 

B.  C.  Renick,  1930  (Univ.  Tex.  Bull.  3019,  table  opp.  p.  17  and  pp.  17-23).  Caddell 
fm.  ( Moody h marl ) of  Walker  Co.  to  Gonzales  Co.  region  is  100  to  200  ft.  thick  ; 
is  basal  fm.  of  Jackson  group.  It  underlies  Wellborn  fm.  (the  basal  memb.  of 
which  is  Bedias  ss.),  conformably  overlies  Yegua  fm.,  and  consists  of  (1)  an 
upper  memb.  of  chocolate-colored  shales  and  sands,  locally  lignitlc ; nonmarine 
beds  and  interbedded  marine  glauconitic  shales;  and  (2)  a lower  memb.,  0 to  23 
ft.  thick,  of  gray  calc.  ss..  locally  with  ferruginous  concretions  and  locally  fo.s- 
siliferous.  I tumble  confused  position  of  Caddell  fm.  when  he  stnted  that  it  over- 
lies  the  Wellborn.  {Exposures  of  Caddell  are  listed.]  The  Wooley’s  Bluff  clays 
of  Ellisor  are  part  of  Wellborn.  At  fresh  exposures  in  Angelina  Co.  and  in  cores 
from  wells  the  Caddell  fm.  is  essentially  a fossiliferous  glauconitic  marl.  From 
western  Walker  Co.  to  Gonzales  Co.  the  Caddell  fm.  is  mostly  gray  and  tan  cross  - 
bedded  sands  and  gray  and  chocolate-colored  clays.  The  glauconitic  marl  of 
Caddell  fm.  is  similar  in  lithology  and  strat.  position  to  Moodys  marl  of  Miss., 
and  since  Moodys  has  priority  perhaps  it  should  be  adopted  for  basal  fm.  of  the 
Jackson  in  Tex. 

Caddo  limestone. 

Lower  Cretaceous  (Comanche  series)  ; Southeastern  and  central  southern 
Oklahoma. 

J.  A.  Taff,  1902  (U.  8.  G.  8.  Atoka  folio.  No.  79).  Caddo  Ik. — Clay,  calc,  maria 
lnterstratitied  with  white  or  yellowish  marly  Is.,  and  semi-crystaHIne  Is.,  marly 
beds  thickest  near  base,  lower  00  ft.  being  composed  chiefly  of  clay  marls.  Top 
memb.  of  fm.  is  bed  of  oyster  shells.  Thickness  of  fm.  150  ft.  Underlies  Bokchlto 
fm.  and  overlies  Kiamichi  fm. 

Named  for  Caddo,  Bryan  Co. 

tCaddo  shale. 

Ordovician  (Lower  and  Middle)  : Southwestern  Arkansas. 

A.  H.  Purdue.  1909  (Geol.  8oc.  Am.  Bull.,  vol.  19,  p.  557).  Caddo  *h.— Sh.  over- 
lying  C rystal  Mtn  ss.  and  underlying  Bigfork  chert. 

H.  D.  Miser,  1917  (U.  S.  Cm.  8.  Bull.  660.  pp.  07-08).  Crystal  Mtn  ss.  of  Purdue. 
1909,  included  Blakely  ss.  [The  Caddo  sh.  of  Purdue,  1909,  is  therefore  exactly* 
Womble  sh.  of  Miser,  1917.] 

Caddo  lime. 

A term  that  has  been  applied  by  drillers  to  Home  Creek  Is.  memb.  of 
Caddo  Creek  fm.  (Penn.),  also  to  a Is.  in  the  much  older  Smith  wick  sh. 
(also  Penn.),  both  of  central  northern  Texas.  The  lime  in  Smithwiok 
sh.  is  also  called  “Smithwick  lime,”  "Brecken ridge  lime,”  and  “False 
Black  lime”  by  oil  men. 

Caddo  sand. 

A subsurface  sand  in  SW.  Okla.,  correlated  with  part  of  Garber  ss.  (Perm.). 
The  name  has  also  been  applied  by  drillers  to  a sand  correlated  with 
Nacatoch  sand  (Upper  Cret.)  in  NW.  La. 

Caddo  Creek  formation.  (In  Canyon  group.) 

Pennsylvanian:  Central  and  central  northern  Texas. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol..  vol.  30,  pp.  24.  31,  35).  Caddo 
Creek  fm. — Top  fm.  of  Canyon  group.  Dlscon.  underlies  Graham  fm.  and  overlies 
Brad  fin.,  top  memb.  of  which  is  Ranger  Is.  Thickness  100  to  150  ft.  to  N.  and 
30  to  50  ft.  to  S.  Named  for  a tributary  of  Brazos  River  in  Stephens  Co., 
Brazos  River  region.  Divided  into  Home  Creek  Is.  memb.  (above)  and  Hog 
Creek  sh.  memb.  (below). 

Replaces  Eastland  fm. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  104),  redefined  Caddo  Creek  fm.  by  in- 
cluding in  it  Jacks  boro  Is.  and  Finis  sh.,  which  were  originally  included  in  over- 
lying  Graham  fm.  lie  stated  that  Home  Creek  Is.  includes  Jacksboro  Is. 
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F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Unlv.  Tex.  Bull.  3501,  pp.  197+  )•  Caddo 
Creek  fm.  includes  only  Home  Creek  Is.  and  Hog  Creek  sh.  of  Colorado  River  re- 
gion. [This  definition  has  been  udopted  by  U.  8.  Geol.  Survey  for  its  publications, 
and  is  the  one  followed  by  F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Unlv.  Tex. 
Bull.  3534).  They  included  in  lower  part  of  overlying  Graham  fm.  the  Bunger 
is..  Gonzales  Creek  sh.,  Eastland  ss.,  and  Finis  sh.  of  Brazos  River  region.] 

Caddo  Gap  novaeulite. 

Devonian  (?):  Southwestern  Arkansas  (Montgomery  County). 

C.  L.  Cooper.  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  Nc . 1,  p.  211).  [See  1933  entry 
under  Arkansas  noinculite.  ] 

Caddo  Levee  Board  horizon. 

Lower  Cretaceous:  Northeastern  Texas  and  northwestern  Louisiana. 

See  under  H ill  sand  horizon. 

tCadent  series. 

Xougeographie  name  introduced  by  H.  D.  Rogers  in  1858  (Geol.  Pa.t  vol.  1, 
pp.  107,  138-140+-,  and  vol.  2,  p.  775).  Divided  into  Cadent  upper  black 
si.  (Qenesee  sh.  of  N.  F.),  300  ft.-  thick  in  Huntingdon  Co.,  Pa.;  Cadent 
shales  ( Hamilton  group  of  N.  F.),  600  ft.  thick  in  Huntingdon  Co.;  and 
Cadent  lower  black  si.  ( Mareellus  si.  of  N.  Y.),  250  ft.  thick  in  Hunt- 
ingdon Co. 

tCadent  slates. 

TCadent  shales. 

See  under  f Cadent  scries. 

Cades  conglomerate.  (In  Chilhowee  group.) 

Cumbrian  (Lower)  : Eastern  Tennessee  and  western  North  Carolina. 

A.  Keith.  1895  (U.  S.  G.  S.  Knoxville  folio.  No.  16.  p.  2>.  Cades  cp!.— -Thick  beds 
of  g].,  ss..  grnywacke,  find  cgl.  The  beds  of  fine  si.  arc  black  and  grayish  black ; 
the  other  beds  are  of  various  shades  of  gray.  Few  beds  are  over  50  ft.  thick, 
most  of  them  being  from  6 inches  to  3 ft.  thick.  Thickness  of  fm.  probably  2,400 
ft.  Overlies  Pigeon  si.  and  underlies  Thunderhead  cgl. 

Named  for  exposures  near  Cade  Cove  [spelled  Cade  Cove  on  atlas  sheet], 
Blount  Co.,  Tenn. 

Cadiz  beds. 

Upper  Devonian:  Western  New  York  (Genesee  River  region). 

G.  H.  Chadwick.  1934  (Geol.  Soc.  Am.,  Prel.  list  of  titles  and  abstracts  of  papers 
to  be  offered  at  47th  Ann.  Meeting,  Rochester,  N.  Y.,  Dec.  27-29,  1934,  p.  12). 
Cadi*  beds  introduced  for  supposed  “Volusia”  of  Genesee-Olcan  meridian,  btw. 
Cuba  and  Hinsdale  sss.,  and  Haymaker  beds  for  those  formerly  taken  for  the 
Chadakoin,  btw.  Hinsdale  (••quarry”)  ss.  and  Wolf  Creek  cgL  The  succession 
[upward]  thus  becomes  Cuba.  Cadis,  Hinsdale.  Haymaker. 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Proc.  1934,  p.  71).  [See  1935  entry  under 
Northeast  sh.  Type  loc.  not  stated.] 

Cadiz  formation. 

Middle  Cambrian:  Southeastern  California  (San  Bernardino  Mountains). 

J.  C.  Hazxard  and  J.  F.  Mason.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47.  No.  2,  pp.  229- 
240).  Cadiz  fm. — In  descending  order:  (1)  Nodular  buff  and  gray  Is.,  75±ft. ; 
(2)  greenish  platy  sh. ; (3)  sandy  platy  ss. ; (4)  purplish  and  green  sh. ; (5|  platy 
ss. ; (6)  buff,  oolitic,  cross-bedded  Is.,  tentatively  treated  as  base  of  fm.  Thick- 
ness of  fm.  375±  ft.  in  Marble  Mtns,  550  ft.  in  Providence  Mtns.  Middle  Camb. 
fossils.  Underlies  Bonanza  King  fm.  (Middle  Camb.)  and  overlies  reddish  ss.  and 
sh.  containing  Lower  Camb.  fossils.  Type  section  was  measured  in  W.-E.  direction 
up  W.  front  of  high  Is.  ridge  2±  mi.  N.  of  National  Old  Trails  Highway  where  it 
crosses  Marble  Mtns  about  3 mi.  N.  of  Cadiz. 
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Cadomin  conglomerate. 

Lower  Cretaceous : Alberta. 

B.  R.  MacKay,  1929  (Canada  Geol.  Surv.  Summ.  Rept.  1928,  pt.  B,  p.  91. 

Cadwnllader  series. 

Triassic:  British  Columbia. 

C.  W.  Dryadale.  1916  (Canada  Geol.  Surv.  Summ.  Rept.  1915,  p.  79). 

Cahil  sandstone.  (In  Franciscan  group.) 

Jurassic  (?)  : Western  California  (Sun  Francisco  region). 

A.  C.  Lawson,  1914  (U,  S.  G.  S,  San  Francisco  folio.  No.  193).  Cahil  88. — Prevail- 
ingly massive,  obscurely  bt'dded  as.  of  dark  greenish  gray  color  and  medium  texture. 
Includes  lenses  of  pebbly  cgl.  and  beds  of  dork  sh.  Includes.  500  ft.  above  base,  a 
conspicuous  foraminiferal  Is. — the  Calera  Is.  memb. — 60  ft.  thick,  which  is  overlain 
by  2.000  ft.  of  beds  belonging  to  Cabll  fin.  On  summit  of  Fitleld  Ridge  a tliin 
lens  of  obscurely  fossiliferous  Impure  Is.  occurs  in  Cahil  ss.  several  hundred  ft. 
above  Calera  Is.  This  la.  Is  apparently  not  persistent  and  probably  nowhere  ex- 
ceeds 10  ft.  In  thickness.  Thickness  of  Cahil  ss.  approx.  2,560  ft.  Basal  fm.  of 
Franciscan  group.  Underlies  Sausalito  chert.  Named  for  exposures  on  Cahil  Ridge, 
San  Mateo  Co. 

Calmito  formation. 

Miocene:  Panama  Canal  Zone. 

D.  F.  MacDonald,  1913  (Geol.  Soe.  Am.  Bull.,  vol.  24,  p.  709). 

fCainozoic.  See  Cenozoic,  the  modern  spelling. 

Cairo  gas  sand. 

Cairo  salt  sand. 

Cairo  oil  sand. 

Subsurface  sands  in  Pottsville  fm.  (Penn.)  of  W.  Va.  The  gas  sand  is 
youngest,  the  oil  sand  is  oldest.  The  salt  sand  may  correspond  to  Cou- 
noquenessing  ss.  memb.  Named  for  town  in  Ritchie  Co.,  W.  Va. 

Cairo  till. 

A term  applied  by  C.  |R. I Keyes  to  the  oldest  (pre-Nebraskan,  he  stated) 
till  sheet  in  America.  (See  Pan-Am.  Geol.,  vol.  58,  p.  203,  1032.) 

Cajaleo  quartz  monzonlte. 

Late  Jurasslc(?)  : Southern  California  (Riverside  County). 

P.  H.  Dudley,  1935  (Calif.  Jour.  Minos  and  Geol.,  vol.  31,  No.  4,  map,  pp.  491,  502). 
Late  JurasHlcf?)  intrusive  rock  that  covers  largo  areas  in  Riverside  Co.  btw. 
Monument  Peak  and  Arlington  Mtn,  including  Cajaleo  Canyon. 

Calais  granite. 

Devonian:  Northeastern  Vermont  (Washington  County). 

E.  J.  Foyles  and  C.  H.  Richardson,  1929  (Kith  Rept.  Vt.  State  Geol.,  table  opp.  p. 
2881,  listed  this  name  in  Dev.  of  “central  Yt.,“  but  without  definition.  Quarried 
at  Calais,  Calais  Twp,  Washington  Co.,  in  quad,  adjoining  Montpelier  qund.  on  E. 

Calapooya  formation. 

Tertiary  (Eocene  ?)  : Southwestern  Oregon. 

F.  G.  Wells  and  A.  C.  Waters.  1934  (U.  S.  G.  S.  Bull.  850).  Calapooya  fm. — Cgls. 
tuff,  breccia,  and  lava  flows,  over  5.000  ft.  thick  in  Black  Butte-Elkhcad  area. 
In  places  consists  mainly  of  true  volcanic  breccias ; iu  places  It  is  largely  flue 
tuff:  in  places  lava  fluffs  prevail,  the  flows  ranging  from  basalt  to  daclte,  but 
nearly  everywhere  material  of  andesitic  composition  greatly  predominates.  Lavas 
are  more  abundant  in  upper  part  and  the  thick  masses  of  cgl.  are  confined 
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largely  to  Its  base.  In  E.  part  of  Calapooya  Mtns  the  fm.  is  mostly  Bed.,  with 
cgl.  predominating.  Farther  E.  and  SE.  lava  flows  become  increasingly  abundant 
until  along  SE.  border  of  Black  Butte-Elkhend  area  only  thin  beds  of  cgl.  occur. 
Makes  up  western  and  older  part  of  Cascade  Mtns.  Fossil  leaves  (3  sp. ) from 
a thin  layer  of  interstratifled  tuff  may  be  Mio.,  Olig.,  or  Eocene,  according  to 
R.  W.  Brown  of  U.  8.  Nat.  Mas.,  blit  Chaney  says  (orally)  they  are  Eocene. 
Assigned  to  Eocene  (?)  in  this  rept.  Named  for  occurrence  along  crest  of  Calapooya 
Mtn.  Lies  uncon.  on  Umpqua  fm. 

Calaveras  formation,  (also  group). 

Mtssisslppian : Northern  California  (Calaveras  and  neighboring  counties). 

H.  W.  Turner,  1893  (Am.  Geol.,  vol.  11,  pp.  307-324,  425).  The  term  “Calaveras 
formation ” as  used  by  U.  8.  Geol.  Survey  on  geol.  maps  of  Gold  Belt  l then  in 
preparation]  includes  all  Paleozoic  sed.  rocks  of  Sierra  Nevada.  Is  characterized 
by  large  masses  of  associated  greenstone.  Includes  si.,  cgl.  and  Is.,  associated  with 
igneous  rocks  of  apparently  same  age  as  enclosing  sed.  rocks.  Uncon.  underlies 
Mesozoic  Mariposa  slates.  So  far  as  yet  known  is  chiefly  lower  Carbf.,  but  may 
extend  down  into  Dev.  It  is  not  intended  to  include  in  it  the  Sil.  beds  described 
by  Mr.  Diller  nor  the  upper  Carbf.  strata  of  Genesee  Valley,  called  by  Mr.  Diller 
Robinson  beds. 

Two  of  U.  S.  G.  S.  geol.  maps  of  Gold  Belt  referred  to  by  Turner  were 
published  in  1894  (folios  3 and  11),  and  others  followed  later.  These 
folios  describe  Calaveras  fm.  as  consisting  of  a conformable  series,  4,000 
ft.  or  more  thick,  of  black  micaceous  clay-sl.,  arglll.  schist,  qtzite,  chert, 
and  mica-schist,  with  lenses  of  Is.  and  some  beds  of  cgl.,  all  associated  and 
in  part  interbedded  with  igneous  rocks.  Is  lower  fm.  of  fAuriferous 
slate  series. 

Named  for  prominent  development  in  Calaveras  Co. 

tCnlciferous  group. 

K'aleiferous  sandrock. 

'Calciferous  sandstone. 

Descriptive  terms  applied  originally  in  early  N.  Y.  repts  to  beds  occupy- 
ing interval  btw.  tBirdseye  (Lowville)  Is.  above  and  Potsdam  ss.  below. 
Generally  included  Beekmantown  Is.  plus  Little  Falls  dol.  of  present 
terminology.  The  name  has  been  applied  in  other  States  to  rocks  of 
different  ages.  (See  State  correlation  charts.) 

^Calciferous  mica  schist. 

Silurian  and  Ordovician:  Western  New  Hampshire  and  Vermont. 

C.  H.  mtchcock,  1870  (Geol.  and  Min.  N.  II.  2d  Ann.  Kept.,  geol.  map)  ; 1873  (Am. 
Ana.  Adv.  Sel.  Proc.,  vol.  21,  pp.  134-135)  ; 1877  (Geol.  N.  II. , pt.  2.  pp.  658-075)  ; 
1896  (Jour.  Geol..  vol.  4.  pp.  44-62  and  Geol.  Soe.  Am.  Bull.,  vol.  7,  pp.  510-512)  ; 
1906  (Vt.  Geol.  Surv.  5th  Kept.,  pp.  86,  115). 

Said  to  include  Waits  River  Is.  (Lower  Ord.)  and  Vershire  schist  (Ord.). 
The  rocks  mapped  as  Calciferous  mica  schist  by  Hitchcock  in  SW.  N.  H. 
are  now  classified  as  Sil. 

^Calciferous  formation. 

Lower  Ordovician:  Northwestern  Michigan  (Marquette  region). 

A.  C.  Lane.  1907  (Mich.  Miner,  vol.  9,  No.  2,  p.  9).  The  Calciferous  fm.  for  Mich, 
may  be  conceived  ax  taking  Its  name  from  Calciferous  station  of  Marquette  & 
Southeastern  R.  R. 

R.  A.  Smith,  1914  (Mich.  Geol.  and  Biol.  Surv.  Pub.  14,  geol.  aer.  11,  btw.  pp.  22 
and  32).  Calciferous  or  Lower  Magnesian  ss.  (Prairie  du  Chien)  la  200  to  250 
ft.  thick  in  wells  along  Green  Bay.  Named  for  Calciferous  Creek,  a branch  of 
Au  Train  River,  Mich. 
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Calderwood  formation. 

Cambrian  (?) : Central  southern  Maine  (Vinalhaven  Island,  Knox  County). 

G.  O.  Smith.  1896  (Geol.  Fox  Islands,  Maine,  pp.  12,  28-29).  Calderwood' 9 Keek 
schists. — Sed.  rooks,  consisting  of  the  dark  qtxitic  slates,  banded  schists  (quartxose 
but  varying  in  color  and  grain),  and  quite  massive  qtzites  occurring  on  NE.  part 
of  Vinal  Haven  Island.  Felsitic  rocks  occur  in  clow*  proximity  to  the  granite 
and  volcanic  rocks  and  undoubtedly  represent  contact  phases  of  members  of 
Calderwood's  Neck  series.  These  are  mottled  or  variegated,  generally  a light 
green.  Probably  older  than  Niagara. 

G.  O.  Smith.  1907  (U.  S.  G.  8.  Penobscot  Bay  folio.  No.  149,  p.  4).  Calderwood  fm. — 
Name  applied  to  rocks  earlier  described  and  mapped  as  Calderwood’*  Keck  schists. 
Probably  belong  to  either  Islesboro  or  Penobscot  fm.,  but  isolated  position  pre- 
vents certain  correlation.  Assigned  to  Camb.  (?). 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  on  Calderwood  Neck 
are  included  in  the  Ord.  and  Camb.  block. 

tCalderwood's  Neck  schists. 

See  Calderwood  fm. 

Caldwell  series. 

Cambrian  (?) : Quebec. 

B.  R.  MacKay.  1921  (Canada  Geol.  Surv.  Mem.  127,  pp.  12,  20). 

Caldwell  Knob  member  (of  Seguin  formation). 

Eocene  (lower)  : Southeastern  Texas  (Brazos  River  to  Rio  Grande  Valley). 

F.  B.  Plummer.  1933  (Univ.  Tex.  Bull.  3232.  pp.  530.  575.  576.  577.  581).  Caldwell 
Knob  memb. — Top  memb.  of  Seguiu  fm.  Consists  of  a layer  of  oyster  shells  vary- 
ing in  thickness  from  a few  inches  to  several  ft.,  the  average  being  about  1 ft. 
The  oysters  (in  most  places  Ostrea  multilirata)  lie  in  matrix  of  calc,  silt,  in  most 
places  cemented  Into  hard  sandy  Is.  The  bed  has  been  traced  by  Julia  Gardner 
from  near  Brazos  River  in  Milam  Co.  to  Rio  Grande  Valley  and  has  been  Identified 
on  Guerrero  structure  near  Guerrero.  Mexico.  Is  not  continuous  along  outcrops. 
Type  loc.  Is  Caldwell  Knob.  10  mi.  N.  of  Bastrop  and  2±  ml.  8.  of  Colorado  River 
in  Bastrop  Co. 

Caledonia  conglomerate. 

Pre-Cambrian  (Keweenawnn)  : Northern  Michigan. 

A.  C.  Lane,  1911  (Mich.  Geol.  and  Biol.  Surv.  Pub.  6.  geol.  ser.  4,  pp.  576.  580,  588. 
593.  612,  and  957).  Is  cgl.  No.  8 [Bohemia  cgl. ],  top  fm.  of  Bohemia  Range 
group. 

Probably  named  for  occurrence  near  old  Caledonia  mine,  Ontonagon  Co. 

Caledonia  group. 

Pre-Carboniferous : New  Brunswick. 

G.  A.  Young.  1912  (Canada  Geol.  Surv.  Sumin.  Rept.  1911,  p.  311). 

Calera  limestone  member  (of  Cahil  sandstone). 

Jurassic(?):  Western  California  (San  Francisco  region). 

R.  Arnold,  March  1902  (Scl.,  n.  s.,  vol.  15.  table  on  p.  416).  Calera  I*.,  foramlnlferal. 
60  ft.  thick.  [Shown  in  table  as  overlain  by  volcanlcs  that  are  older  than  Bolina*  ss. 
and  underlain  by  volcanlcs  that  are  younger  than  Pilarcitos  ss.J 

A.  C.  Lawson.  February  1903  (GeoL  Soc.  Am.  Bull.,  vol.  13,  table  on  pp.  544—545 ) . 
[Same  as  above.] 

A.  C.  Lawson,  1914  (U.S.G.8.  San  Francisco  folio.  No.  193).  Calera  Is.  memb. — 
Gray,  compact,  foraminiferal  Is.  resembling  lithographic  Is.  and  containing  lenses 
of  chert.  Occurs  in  lower  part  of  Cahil  ss..  basal  fm.  of  Franciscan  group.  Thick- 
ness averages  about  60  ft. 

Named  for  exposures  in  sea  cliffs  at  lower  end  of  Calera  Valley,  San 
Mateo  Co. 
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Calhoun  shale  member  (of  Shawnee  formation). 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  and  northwestern 
Missouri. 

J.  VF.  Beede,  1M)8  (Kans.  Acad.  Set.  Trans.,  Tot.  15,  p.  20).  Calhoun  »».  and  ah. — 
Soft  vrglll.  as.,  12  to  20  ft.  thick,  overlain  by  38  to  45  ft.  of  line  textured  bluish 
ah.  Included  In  Tpper  Coal  Measures  of  Sbawnee  Co.,  Kane.  Overlies  Calhoun  la. 
[Deer  Creek)  and  underlies  Topeka  Is. 

Adopted  by  U.  S.  Geol.  Survey  as  a memb.  of  Shawnee  fm.  in  Mo.,  under- 
lying Topeka  Is.  memb.  nnd  overlying  Deer  Creek  (tCalhoun)  Is.  memb. 
In  Kans.  the  Shawnee  is  treated  as  a group  and  the  Calhoun  sh.  as  a fm. 

In  19S7  (Nebr.  Geol.  Surv.,  2d  ser..  Bull.  1)  G.  E.  Condra  divided  Calhoun 
ah.  Into  (descending)  Iowa  Point  sh.,  Sheldon  Is.,  and  Jones  Point  sh. 
In  Oct.  1082  (revised  correlation  chart  of  Kans.  and  Nebr.)  R.  C.  Moore 
and  G.  E.  Condra  restricted  Calhoun  tth.  to  the  beds  previously  called 
Iowa  Point  ah.,  and  included  their  Sheldon  Is.  and  Jones  Point  sh.  in 
Deer  Creek  Is.  In  1985  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  11)  Condra 
reverted  to  his  1027  definition  of  Calhoun  ah.,  as  did  It.  C.  Moore,  1038 
(Kans.  Geol.  Surv.  Bull.  22). 

G.  E.  Condra  and  E.  C.  Reed,  June  1937  (Nebr,  Geol.  Surv.  Bull.  11,  2d  ser.)  restricted 
this  ah.  as  explained  In  1937  entry  under  Topeka  la. 

Named  for  exposures  in  Calhoun  Bluffs,  about  3 ml.  NE.  of  TojiekB,  Kans. 

See  Kans-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1036. 

tCalhoun  limestone. 

Pennsylvanian:  Eastern  Kansas  and  northwestern  Missouri. 

J.  W.  Beetle.  1898  (Kans.  Acad.  8cl.  Trans,,  vol.  13,  p.  28).  Calhoun  (a. — Three  beds 
of  bluish  to  yellowish  gray  Is.  separated  by  layers  of  sh.  Thickness  15  to  20  ft. 
Upper  bed  massive  Is.  7 to  10  ft.  thick.  Underlies  Calhoun  sh.  and  overlies 
Tecumaeh  sh. 

Same  as  Deek  Creek  Is.  (older  name),  according  to  Hinds  and  Greene  (1915) 
and  R.  C.  Moore,  1036  (Kans.  Geol.  Surv.  Bull.  22). 

Named  for  Calhoun  Bluffs,  about  3 mi.  NE.  of  Topeka,  Kans. 

Caliche  Mountain  rhyolite. 

Age  ( ?) : Mexico. 

R.  T.  Hill.  1904  (Greene  Consolidated  Gold  Co.,  Pro-pectus,  p.  16). 

Calico  amygdaloid. 

Pre-Cambrian  (Keweennwau)  : Northern  Michigan. 

Name  locally  In  use  many  years.  Used  by  B.  S.  Butler  In  U.S.G.S.P.P, 
144.  1929.  Derived  from  variegated  color  of  the  rin  ks,  suggesting  calico. 
Lies  about  125  ft.  above  Mlnesota  cgl.,  according  to  Butler  (personal 
communication).  The  mineralized  part  is  the  Calico  lode.  Belongs  to 
Central  Mine  group. 

Calico  flow. 

Includes  Calico  amygdaloid  and  the  underlying  trap. 

tCalieo  shale. 

Descriptive  term.  See  under  Sprlngvillc  ah.  (Upper  Dev.,  S\V.  111  ). 

Calico  marble. 

A trade  term  sometimes  applied  to  bods  quarried  from  Potomac  marble 
of  southern  Pa.  nnd  western  Mil. 

tCallco  ledge. 

A name  applied  in  some  early  Mo.  repts  to  ltaytown  Is. 
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Calico  Bluff  formation. 

Ml-sslsslpplan  (upper)  : Central  eastern  Alaska  (Nation  River  region). 

A.  H.  Brooks  and  E.  M.  Kindle.  1008  (Geol.  Soc.  Am.  Bull.,  vol.  19.  p.  292,  etc.). 
Calico  Bluff  fm. — Thin-bedded  Is.,  slates,  and  shales ; some  igneous  rock.  Inverte- 
brate fossil 8 of  Lower  Carbf.  age.  Conformably  overlies  Upper  Dev.  shales  and 
slates.  Underlies  (uncon.)  Nation  River  fm.  Exposed  at  Calico  Bluff  and  other 
points  on  Upper  Yukon  River,  also  on  Porcupine  River. 

J.  B.  Mertie,  Jr.,  1933  (U.8.G.8.  Bull.  836,  p.  423),  stated  that  he  believed  a 
group  of  intermediate  or  transitional  rocks.  1.000  to  2,000  ft.  thick,  exists  btw. 
Nation  River  fm.  and  Calico  Bluff  fm.  in  Tatonduk-Nation  dist.,  but  that  this 
remains  to  be  proved.  He.  assigned  Calico  Bluff  fm.  to  upper  Miss.  (Chester),  on 
basis  of  f oitslls  identified  by  G.  H.  Girty. 

Calico  Peak  porphyry. 

Tertiary:  Southwestern  Colorado. 

W.  Cross,  and  A.  C-  Spencer,  1900  (U.S.G.8.  21st  Ann.  Rept.,  pt  2,  pi.  22 — map 
of  Rico  Ml  ns).  Dikes  of  Calico  Peak  porphyry.  [Text  heading  is  Porphyry  of 
Calico  Peak  and  vicinity.] 

W.  Cross  and  A.  C.  Spencer,  1905  (U.S.G.S.  Rico  folio.  No.  130).  Dikes  of  Calico 
Peak  porphyry  occur  on  N.  slope  and  elsewhere  in  vicinity  of  Calico  Peak  [about 
4 mi.  NW.  of  Rico]  and  in  a sheetUke  body  in  Dakota  ss.  at  head  of  Priest  Gulch. 
Is  a monzonlte  porphyry  character Ixed  by  large  orthoclase  crystals.  Calico  Peak 
porphyry  alunitteed  (a  porphyry  changed  by  solfatarlc  action  into  a mass  consist- 
ing chiefly  of  alunite)  forms  cone  of  Calico  Peak. 

Calico  Rock  sandstone  member  (of  Evert  on  formation). 

Lower  Ordovician  (Chazy  or  older)  : Central  northern  Arkansas  (parts  of 
Baxter,  Izard,  Fulton,  and  Stone  Counties). 

G.  C.  Branner,  1929  (Ark.  Geol.  Surv.  geol.  map  of  Ark.).  [Columnar  section  on 
map  shows  Calico  Rock  ss.  nu  mb.,  200  ± ft.  thick,  as  lying  in  lower  part  of  Kverton 
Is.,  possibly  a little  higher  than  Kings  River  ss.  memb.  of  Everton  to  W.  Mapped 
at  and  around  Calico  Rock  and  other  parts  of  Izard  Co.,  and  over  parts  of  Baxter, 
Fulton,  and  Stone  Counties.] 

A.  W.  Giles,  1930  (Ark.  Geol.  Surv.  Bull.  4.  pi.  IX  and  pp.  113+  ).  Calico  Rock  M. — 
Named  for  conspicuous  outcrops  in  river  bluffs  E.  and  W.  of  town  of  Calico  Rock, 
on  White  River,  in  W.  part  of  Izard  Co.  Lies  in  lower  part  of  Everton  fm.,  which 
is  of  early  middle  Ord.  age  and  uncon.  underlies  8t.  Peter  ss.  [Mapped  over  parts 
of  Izard,  Shark,  Fulton,  and  Baxter  Counties.]  Thickness  0 to  150  ft.  Interval 
(0  to  400  ft.)  btw.  Calico  Rock  and  St.  Peter  ss.  is  occupied  by  beds  of  massive, 
white,  coarse-grained  ss.  alternating  with  thin  to  massive,  blue  to  gray  mag.  beds 
with  a few  dove-colored  layers,  the  ss.  layers  being  lithologically  Identical  with 
Calico  Rock  and  St.  Peter  sss.  According  to  Miser,  the  Calico  Rock  ss.  rests  on 
bedB  of  Everton  age  which  are  not  identified  ns  8needs  Is.,  the  basal  memb.  of 
Everton.  and  which  consist  of  an  alternation  of  blue  and  gray  Is.  and  some  coarse 
ss.  In  section  W.  of  Calico  Rock  measured  by  writer  and  Brewster,  an  uncon.  btw. 
these  beds  and  Calico  Rock  ss.  is  suggested.  The  Calico  Rock  is  unfossliiferous, 
crosB-bedding  is  common,  and  ripples  conspicuous.  In  general  it  is  like  the  St. 
Peter,  very  friable;  locally  it  is  resistant;  is  of  white  or  light-cream  color; 
weathers  dull  brown  ; green  bands  are  not  as  noticeable  as  in  the  St.  Peter,  but 
yellow  to  brown  ferruginous  streaks  are  locally  developed  along  joints  and  other 
fractures,  as  in  the  St.  Peter. 

tCalifornia  sandstone. 

See  t San  Francisco  ss. 

California  granite. 

Pre-Cambrian:  Northwestern  New  York  (Gouverneur  quadrangle). 

A.  F.  Buddington.  1929  (N.  Y.  State  Mus.  Bull.  281.  pp.  52,  61-65).  California 
ffranite  mass  forms  California  plmcolith,  Lake  Bonaparte  quad.,  and  extends  into 
Antwerp  quad.  Intrudes  Grenville  series.  [Derivation  of  name  not  stated.  Ac- 
cording to  p.  52  the  granite  belongs  to  his  Alexandria  type.] 
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Callaway  limestone. 

Middle  Devonian  (Hamilton)  : East-central  Missouri. 

C.  R.  Keyes,  1894  (Mo.  Geol.  Surv.  vol.  4.  pp.  30,  43).  Callaway  Is. — Dark-colored 
shaly  Isa.,  70  ft.  thick.  coutainiug  Western  Hamilton  fossils.  Overlies  Grand  Tower 
Is.  and  underlies  black  shales  or  Louisiana  Is. 

C.  R.  Keyes.  1895  (Mo.  Geol.  Surv.  vol.  8,  p.  340 1.  The  Dev.  rocks  along  Missouri 
River  have  been  termed  Callaway  bain,  and  consist  of  heavy  calc,  layers  overlain 
by  30  ft.  of  highly  fossiliferuus  sh.  Contain  “Western  Hamilton"  fauuu. 

C.  R.  Keyes.  1896  (Mo.  Geol.  Surv.  vol.  11).  Callaway  Is..  60  to  70  ft.  thick,  underlies 
“Black'*  sh.  and  overlies  Grand  Tower  Is.  Consists  of  (ascending)  compact  blue  or 
buff  to  brown  highly  fossiliferuus  Is.;  sh.  30  ft.;  thin-bedded  Is.  passing  at  top  into 
calc,  sh.,  gome  of  which  may  be  “Black"  gh. 

E.  B.  Branson,  1918  (Univ.  Mo.  Bull.,  vol.  19,  No.  15).  Callaway  In.  assigned  to 
Upper  Dev.  Conformably  underlies  Craghead  Creek  sh.  and  dlscon.  overlies  Grand 
Tower  Is. 

M.  E.  Wilson.  1922  (Mo.  Bur.  Geol.  and  Mines,  2d  ser.,  vol.  16,  pp.  49,  52).  Callaway 
In. — Cnderlles  Craghead  Creek  sh.  and  uncon.  overlies  Middle  Dev.,  the  top  fm.  of 
which  is  St.  Laurent  Is.  Thickness  0 to  59  ft.;  max.  in  Callaway  and  Montgomery 
Counties ; pinches  out  to  E.  and  W.  in  Warren  aud  Boone  Counties.  Assigned  to 
Upper  Dev.  [This  definition  was  followed  by  H.  A.  Buehler  on  1922  geol.  map 
of  Mo.] 

E.  B.  Branson,  1923  (Mo.  Bur.  Geol.  and  Mines,  2d  ser.,  vol.  17,  pp.  24-36).  ('allatcay 
In.  presents  several  phases.  Its  thickest  parts  are  light  to  dark  blue,  compact, 
fine-grained  Is.,  in  many  places  highly  fossil iferous.  A light  to  dark-brown  compact 
Is.  is  usually  present  in  3 or  4 beds  having  a combined  thickness  of  less  than  6 ft. 
A third  phase  is  white  to  gray  coarsely  to  finely  crystalline  Is.,  which  occurs  In 
1 to  3 lentils  ranging  in  thickness  from  6 In.  to  4 ft.  At  many  places  a highly 
cross-bedded  sh..  ranging  In  thickness  up  to  20  ft.,  occurs  at  base  of  fm.  Is  con- 
formably overlain  by  Snyder  Creek  sh.,  or,  where  that  is  absent,  by  either  Grassy 
Creek  sh.,  Sylamore  ss.,  Chouteau  Is.,  or  Burlington  Is.  Rests  uncon.  on  fms. 
ranging  from  Mineola  Is.  (Middle  Dev.)  to  Jefferson  City  Is.  (Lower  Ord.).  Thick- 
ness 0 to  52  ft.  7 in.  Is  of  late  Hamilton  aye  und  may  include  some  beds  of  early 
Tully  age. 

Named  for  development  in  Callaway  Co.  Best  developed  from  Cedar  Creek 
eastward  through  Callaway  Co. 

Callibam  sand. 

Eocene  (upper)  : Southeastern  Texas  (Atascosa  and  Karnes  Counties). 

A.  C.  Elllsor,  1933  (A.  A.  P.  G.  Bull.,  vol.  17.  No.  11,  pp.  1302.  1315,  etc.).  CalUham 
natul. — Gray  fossil  iferous  sand  typically  exposed  on  Frio  River  N.  of  Callibam, 
where  Whitsett-Callihain  road  crosses  river.  Sam  Houston,  who  suggested  the 
name  for  this  sand  and  who  has  traced  it  from  Frio  River  to  Karnes  Co.  line, 
found  it  varies  from  highly  fessiliferniis,  fine-grained  gray  sand,  as  in  outcrops  on 
Frio  River,  to  rice-grained  and  conglomeratic  sand  cropping  out  in  Atascosa  Co.  S. 
of  Campbell  ton.  Thickness  20  ± ft.:  absent,  both  on  surface  and  In  wells,  in 
western  Karnes  Co.  Is  a zone  in  Whltsett  fm.  ns  here  defined,  underlying  Fashing 
clays  and  overlying  Dubose  sands  and  clays. 

Call  Mill  slate. 

Cambrian  (Lower):  Southern  Quebec. 

See  under  West  Sutton  si. 

Calloway  limestone. 

Middle  Devonian:  Missouri. 

See  Callaway  Is.,  (he  correct  spelling  of  the  county  for  which  the  Is.  was 
named. 

Callville  limestone. 

Pennsylvanian:  Southeastern  Nevada  (Muddy  Mountains). 

C.  R.  Longwell,  1921  (Am.  Jour.  SH.,  5th,  vol.  1,  p.  47)  and  1928  (U.  8.  G.  S.  Bull. 
798).  Callville  In. — Dark-colored  Is.,  with  zones  of  lighter  gray  at  intervals  ; many 
layers  utmost  black;  hard  and  dense,  coarse  granular  texture  subordinate;  beds 
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regular  and  massive;  occasional  thin  layers;  shaly  layers  rare;  chert  less  abundant 
than  In  the  Miss.  lss.  Thickness  1,100-f  ft.  [2,000±].  Fossils  are  Pennsylvanian 
(Magdalena),  according  to  G.  H.  Girty.  Top  not  defined  because  not  known.  Is 
uncon.  overlain  by  Supai  fm.  Name  is  applied  to  all  Penn.  lss.  In  Callville  Mtn. 
Clark  Co.,  but  all  sections  there  are  incomplete.  Overlies  Bluepoint  Is.,  probably 
uncon. 

Caloosahatchee  marl. 

Pliocene  (lower)  : Southern  and  northern  Florida. 

W.  H.  Dali,  1887  (Am.  Jour.  Sol.,  3d,  vol.  34,  pp.  1R1-170).  Oaloonahalchle  beds. — 
The  marls  of  the  Caloosdhatchic  contain  a large  number  of  species  of  which 
perhaps  onc-tenth  are  supposed  to  be  extinct  ; many  of  the  others  are  known 
only  from  deep  water.  How  many  of  the  so-called  extinct  ones  will  turn  out 
to  be  still  living  when  the  deeper  waters  of  the  Floridian  coast  are  thoroughly 
dredged  remains  to  be  seen.  The  ago  of  the  Caloosnhatchle  beds  is  much  tho 
same  as  others  which  have  been  called  riio.  on  our  Eastern  coast.  The  time 
has  not  yet  arrived,  nor  Is  our  knowledge  of  any  part  of  our  later  Tertiarles 
sufficient  to  enable  us  to  decide  finally  as  to  their  chronologic  relation  to  each 
other,  except  In  a most  tentative  way.  But  without  reference  to  their  place 
in  the  system,  the  geological  history  of  the  Caloosahatchie  marls  is  clearly  stated 
in  their  structure.  [On  p.  183  Dr.  Dali  refers  to  the  Colonsahatchie  Pliocene.} 

C.  W.  Cooke  and  8.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Rept.).  Caloosahatchee 
marl  redefined  so  as  to  Include  “Nashua”  marl,  which  Is  so  nearly  of  same  age 
that  two  names  are  unnecessary.  As  here  expanded  it  includes  all  known  marine 
Plio.  deposits  in  Ha.  and  a bed  containing  extinct  fresh  water  shells,  which,  ac- 
cording to  Dali,  lies  at  top  of  fm. 

Named  for  exposures  on  Caloosahatchee  River,  l>ee  Co.,  especially  btw. 
La  belle  and  Olga. 

t Calumet  conglomerate. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan. 

A.  R.  Marvine,  1873  (Mich.  Geol.  Surv.  vol.  1,  pt.  2,  pp.  53-58  and  chart).  Is  cgl. 
No.  13  of  Keweenaw  Co. 

Same  as  Calumet  and  Hecla  cgl.  of  Central  Mine  group. 

Named  for  occurrence  In  Calumet  mine,  Houghton  Co. 

Calumet  amygdaloid. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan  (Houghton  County). 

A.  C.  Lane,  1907  (Lake  Superior  Min.  Inst.  Proc.,  vol.  12,  pp.  89-92).  Older  than 
Calumet  cgl.  and  younger  than  Osceola  amygdaloid. 

Belongs  to  Central  Mine  group.  The  mineralized  part  is  the  Calumet  lode. 

Named  for  occurrence  at  Calumet  mine,  Houghton  Co. 

Calumet  flow. 

Includes  Calumet  amygdaloid  and  underlying  trap. 

Calumet  and  Hecla  conglomerate. 

Pre-Cambrian  (Keweenawan);  Northern  Michigan. 

L.  L.  Hubbard,  1895  (Mich.  Geol.  Surv.  vol.  5,  pt.  1,  p.  117,  footnote).  According 
to  measurements  by  James  Cruwford,  the  Calumet  and  Hecla  cgl.  lies  2,050  ft. 
below  Allouex  cgl.  and  1,500  ft.  above  Kcarsarge  cgl.  on  Kearsarge  location. 
[In  C.  Rominger*s  section  of  Calumet  & Hecla  mine  in  volume  above  cited,  and 
throughout  his  rept  forming  pt.  1 of  vol.  5,  the  cgl.  referred  to  by  Hubbard  Is 
called  Calumet  cgl.] 

According  to  A.  C.  Lane  (Mich.  Geol.  and  Biol.  Surv.  Pub.  G,  geol.  ser.  4, 
p.  68,  1911)  this  cgl.  is  composed  almost  wholly  of  pebbles  of  such 
extremely  angular  type  that  the  rock  has  often  been  called  a felsite 
breccia. 

Belongs  to  Central  Mine  group. 

Named  for  occurrence  in  Calumet  & Hecla  mine,  Houghton  Co. 
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Calvert  formation. 

Miocene  (middle)  : Eastern  Maryland,  Delaware,  and  Virginia. 

G.  B.  Shattuck,  1902.  [See  under  St.  Mary*  ftn.] 

W.  B.  Clark.  1903  (Md.  Geol.  Surv.  St.  Marys  Co.  Atlas).  Calvert  ftn. — Fosslllferous 
sandy  clay,  clay,  marl,  and  diatomaceoua  earth.  Thickness  185  ft.  Basal  fm. 
of  Chesapeake  group.  Underlies  Choptank  fm. 

G.  B.  Sbattuck,  1904  (Md.  Geol.  Surv.  Miocene  vol.,  pp.  lxxil-lxxiv),  divided  Calvert 
fm.  into  Plum  Point  marl  memb.  (above)  and  Falrhaveu  dlatomaceous  earth 
memb.,  and  gave  thickness  as  50  to  31 0±  ft. 

Named  for  exposures  in  Calvert  Co.,  Md.,  especially  in  Calvert  Cliffs, 
bordering  Chesapeake  Bay. 

Calvert  Bluff  clay  beds  (of  Rockdale  formation). 

Eocene  (lower):  Central  and  southern  Texas  (between  Brazos  and  Frio 
Rivers). 

F.  B.  Plummer,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  530,  585,  580,  etc.).  Calvert 
Bluff  clay  beds. — Top  memb.  of  Rockdale  fm.  in  central  and  southern  Tex., 
especially  btw.  Brazos  and  Frio  Rivers.  Type  loc.  at  Culvert  Bluff  on  Brazos 
River,  Jesse  Webb  League,  Robertson  Co.  Consists  of : (a)  Gray  sand  weathering 
red  and  buff,  varying  from  coarse  qtzltic  sand  to  very  fine  silty  argilL  material 
that  stands  up  like  loess  in  steep  blinks ; (b)  dense,  bluck  lignltic  beds  1 to  9 ft. 
thick ; (c)  dark  gray,  compact,  carbonaceous  clay  in  thick  beds  or  in  lentils  inter- 
bedded  with  silt.  Thickness  1,000  ft.  Overlies  Simsboro  sand  and  underlies 
mariue  8a  bine  town  fm. 

Calvin  sandstone. 

Pennsylvanian : Central,  central  southern,  and  central  eastern  Oklahomu. 

J.  A.  TafT,  1901  (U.S.G.S.  Coalgate  folio.  No.  74).  Calvin  a*. — Thick-bedded 

hard  ss.,  145  to  240  ft.  thick,  becoming  friable,  ferruginous,  and  shaly  toward  8. 
Overlies  Senora  fm.  and  underlies  Wetumka  sh. 

Named  for  exposures  at  Calvin,  Hughes  Co. 

t Calvin  sand  series. 

Pennsylvanian : Central  Oklahoma. 

A.  I.  Levoraen,  1927  (A.A.P.G.  Bull.,  vol.  11,  No.  7,  pp.  658-682).  Calvin  series. — 
A subsurface  term  which  has  come  into  general  use  for  a series  of  three  or 
four  sands  found  at  depths  ranging  from  1,700  to  2,000  ft.,  and  which  form  a 
good  marker  in  most  logs.  At  outcrop  on  E.,  as  shown  on  areal  map  of  Okla., 
the  highest  memb.  of  this  series  Is  basal  sand  of  Wewoka  fm.  The  two  sands 
occurring  below  the  highest  memb.  are Calvin  sand  (ss.J  on  outcrop.  [Chart 
on  p.  658  correlates  the  so-called  “Calvin  series”  with  Calvin  ss.,  Wetumka  fm., 
and  basal  part  of  Wewoka  fm.  of  south  central  Okla.,  and  with  Oswego  lime  of 
NE.  Okla.  and  Palo  Pinto  Is.  of  north-central  Tex.]  The  term  originated  during 
development  of  Cromwell  field,  T.  10  N„  R,  8 E.,  Seminole  Co.,  Okla. 

tCalvlns  Run  limestone. 

See  Colvin  Is.  memb. 

Camajuani  formation. 

Cretaceous:  Cuba. 

E.  L.  De  Golyer,  1918  (A.A.P.G.  Bull.,  vol.  2,  p.  141). 

tCamnrgo  schist. 

Lower  Cambrian  and  pre-Cambrian  : Southeastern  Pennsylvania. 

A.  I.  Jonas  and  E.  B.  Knopf,  1921  (Wash.  Acad.  Scl.  Jour.,  vol.  11,  p.  447). 
Camarffo  schist  is  name  given  by  writers  to  a porphyritic  albite  schist  that  con- 
formably overlies  a dol.  of  probable  Beekmantown  age.  It  forms  the  ridge  that 
flanks  Chester  Valley  on  S.  and  comprises  a portion  of  the  fm.  formerly  known  as 
Octoraro  schist.  It  may  represent  the  metamorphosed  equiv.  of  the  Normanskill 
th.  found  near  Harrisburg,  Pa. 
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Tills  name  is  no  longer  used  by  its  proposers,  they  having  found,  by  addi- 
tional work,  that  the  rocks  are  in  part  pre-Camb.  and  in  part  Cam!)., 
and  include  Antietam  schist.  Harpers  alliite  schist,  and  the  oligoclase 
mica-schist  facies  of  Wissahickon  fm. 

Named  for  village  of  Camargo,  near  Quarryville,  Lancaster  Co.,  Pa. 

Cnmas  basalt. 

Tertiary:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Sure.  Bull.  20,  p.  99.  map).  Camas  basalt. — 
Chiefly  lava  flows ; tuffs  and  breccias  occur  In  places  but  are  not  characteristic. 
No  sed.  Intercalations  seen.  The  basalt  In  8.  part  of  Co.  Is  typically  fine- 
grained, dense,  almost  black.  Thickness  500  ± ft.  along  8.  side  of  Camaa 
Prairie.  Bests  uncoil,  on  older  fms.,  including  (Jerome  andesite.  Assigned  to 
Tert. 

Camas  sandstone. 

Upper  Cretaceous:  Mexico  (Sonora).  See  under  Cabullona  group. 

Cambrian  period  (or  system). 

Tlie  time  (and  the  rocks)  of  the  oldest  Paleozoic  period,  preceding  llie 
Ord.  period.  For  definition  see  U.  S.  G.  S.  Bull.  768.  pp.  92-101. 

Cambric. 

A variant  of  Cambrian  employed  by  some  geologists. 

Cambridge  slate. 

Carboniferous  or  Devonian:  Eastern  Massachusetts  (Boston  Basin  region). 

N.  8.  Shalcr,  1871  (Boston  Soc.  Nat.  Iltst.  Proc.,  vol.  13.  pp.  173-175).  Cambridge 
elates. — Dense  arglll.  material  with  little  admixture  of  foreign  substances.  Thick- 
ness more  than  200  ft.  Best  seen  at  Cambridge.  Assumed  to  belong  to  same 
great  series  of  beds  as  Boxbury  cgl. 

J.  B.  Woodworth.  1895  (Boston  Soc.  Nut.  Hist.  Proc.,  vol.  20,  pp.  125-120). 
Cambridge  elatcB  of  Shaler  rest  on  Boxbury  cgl.,  and  name  Is  extended  to  other 
parts  of  Boston  Basin  where  fossils  similar  to  those  present  In  vicinity  of  Mystic 
River  have  been  found. 

See  also  B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597). 

L.  LaForge,  1932  (U.  8.  G.  8.  Bull.  839),  treated  Tufts  qtsite  as  top  memb.  of 
Cambridge  si.,  which  he  assigned  to  Dev.  or  Carbf.  He  also  introduced  Boston 
Bag  group  to  Include  Cambridge  si.  and  Roxbury  cgL  The  U.  8.  Geol.  Survey- 
In  June  1910  adopted  Tufts  as  a memb.  of  Cambridge  si.,  for  foregoing  rept.  the 
publication  of  which,  however,  was  delayed  until  1932. 

M.  Billings,  1929  (Am.  Jour.  Scl..  5th,  vol.  18.  pp.  99-112),  excluded  Tufts  qtzite 
from  Cambridge  arttfllite,  as  he  called  the  fm.,  and  assigned  both  to  Perm. 

Cambridge  limestone  member  (of  Conemaugh  formation). 

Pennsylvanian:  Eastern  Ohio,  western  Pennsylvania,  and  West  Virginia. 

EL  B.  Andrews,  1873  (Ohio  Geol.  Surv.  vol.  1.  p.  262).  Cambridge  Is.,  0 to  2 ft. 
thick,  lies  In  Productive  Coal  Measures,  about  225  ft.  below  Pomeroy  coal.  Sepa- 
rated from  higher  Ames  Is.  by  85  to  90  ft.  o(  sss.  and  shales. 

Adopted  as  a memb.  of  Conemaugh  fm.,  for  the  Is.  which  in  some  repts 
has  been  called  “Upper  Cambridge  Is.”  and  “Pine  Creek  Is.;”  and  Brush 
Creek  Is.  memb.  adopted  for  wlmt  in  some  repts  has  been  called  “Lower 
Cambridge  Is.” 

Named  for  exposures  near  Cambridge,  Guernsey  Co.,  Ohio. 

Cambridge  formation. 

Eocene:  Jamaica. 

R.  T.  Hill,  1899  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  34,  pp.  57-05). 
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Cambridge  red  bed.  (In  Conemaugh  formation.) 

Pennsylvanian:  West  Virginia  (Wheeling). 

C.  K.  Swart*.  1022  (Md.  Geol.  Surv.  vol.  xi.  p.  61,  pi.  6),  applied  Cambridge  red  bed 
to  a bed  lying  a few  ft.  above  Cambridge  la.  and  underlying  the  Are  clay  beneath 
Anderson  coal  in  Wheeling.  W.  Va.,  section.  In  Freeport,  Pa,,  section  be  applied 
the  name  to  beds  underlying  Upper  Bakerstown  coal  and  overlying  Lower  Bakers- 
town  coal. 

Cambridge  sand. 

A subsurface  sand  in  Cambridge  Held,  Guernsey  Co.,  Ohio,  that  is  said 
to  correspond  to  Orisknny  ss.  (See  W.  Stout  et  al.,  Geol.  of  nat.  gas, 
A.  A.  P.  G.,  1935,  p.  907.) 

Cambridge  moraine. 

Pleistocene  (Wisconsin  stage)  : Eastern  Minnesota  (Isanti,  Sherburne, 
and  Anoka  Counties). 

F.  Leverett,  1982  (U.  S.  G.  S.  P.  P.  161,  p.  80).  Second  moraine  of  Rush  Lake 
morainic  system.  Named  for  development  below  Cambridge,  Isanti  Co. 

'ambrovician. 

A term  proposed  by  A.  W.  Grabau  “to  include  the  Upper  Camb.  and 
Lower  Ord.  of  current  usage,  these  forming  a complete  pulsation  unit." 
(See  Pan-Am.  Geol.,  vol.  60.  No.  1,  1936,  p.  24.) 
tCamden  series. 

Eocene  and  Upper  Cretaceous:  Arkansas,  Louisiana,  southeastern  Okla- 
homa, and  eastern  Texas. 

R.  T.  Hill,  1888  (Ark.  Geol.  Surv.  Ann.  Kept,  for  1888,  vol.  2.  pp.  49-65,  177.  188). 
Camden  series. — Shallow-water,  semi-estuarine  marine  deposits  of  stratified,  micace- 
ous, non  indurated,  alternating  laminae  of  sands  and  clay  shales,  sandy  shales, 
bituminous  shales,  lignitic  shales,  thin  sss..  etc.  Thickness  100  to  700  ft.  Includes 
Arkadelphla  shales,  Blngeu  sands,  and  Cleveland  County  red  lands.  Included 
in  Eocene.  Underlies  Quat.  Overlies  Cret.  rocks. 

H-  T.  Hill,  1902  (Franklin  Inst.  Jour.,  vol.  154,  No.  2,  pp.  148-156,  264-266). 
Camden  series  includes  all  rocks  from  base  of  Eocene  to  Nacogdoches  oil  fm. 
Kennedy  noted  strat.  unconformities  btw.  Camden  series  and  overlying  Angelina 
series.  [Included  Midway  fm.,  Wilcox  xroup,  Claiborne  group,  und  Jackson  frn.j 

Named  for  exposures  In  bluffs  at  Camden,  Ouachita  Co.,  Ark. 

Camden  chert. 

Middle  Devonian : Western  Tennessee. 

J.  M.  Sallortl  and  C.  Schuchert,  1809  (Am.  Jour.  Sd..  4th.  vol.  7.  pp.  429—430). 
Camden  chert. — Chert,  exposed  to  a thickness  of  60  ft.  at  Camden.  Benton  Co., 
and  containing  a Lower  Orlskany  fauna.  Overlies  Lower  lielderberg  shnly  bluish 
Is.  [Linden  fm.J.  Occurs  also  In  Henry,  Decatur,  and  Stewart  Counties.  I Sub- 
sequent repts  by  Safford  applied  Camden  chert  to  all  beds  in  Tenn.  btw.  Hardin 
ss.  and  Linden  fm..  and  assigned  It  to  Orlskany.] 

In  1918  (Am.  Jour.  Sci.,  4th,  vol.  46,  pp.  732-755)  C.  O.  Dunbar  restricted 
Camden  chert  to  upper  200  ft.  of  bods  to  which  It  had  formerly  been 
applied,  and  subdivided  the  lower  pit rt  into  Harrimun  chert  (0  to  55  ft. 
thick),  underlain  by  Quail  Is.  (0  to  10  ft.  thick),  underlain  by  Deeatur- 
ville  chert  (0  to  0 ft.  thick).  According  to  Dunbar  the  restricted  Cam- 
den chert  is  of  Onondaga  age,  the  Ilarriman  and  Quail  are  of  Orlskany 
age,  and  Decaturville  chert  Is  of  Helderberg  age,  and  the  four  fms.  are 
nncon.  one  with  the  other  and  also  uncon.  with  lx>th  underlying  and 
overlying  fms.,  the  Camden  chert  being  uncoil,  overluin  by  Pegram  is. 
and  Decaturville  chert  uncon.  underlain  by  rocks  of  earlier  Helderberg 
age  to  which  Dunbar  has  applied  name  Birdsong  fm. 

Named  for  exposures  along  Cypress  (’reek,  SE.  of  Camden,  Beutou  Co. 
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Cameron  red  shale  member. 

Mississippian : Northwestern  Pennsylvania  (Cameron  County). 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  142),  For  the  red  ah.  mo  mb. 
(or  composite  memb.)  that  overlies  Loyalhanna  Is.  memb.  on  Clarion  River.  SW. 
Pa.,  which  in  past  has  been  called  Mauch  Chunk,  the  name  Cameron  red  aft. 
wiemft.  is  proposed.  These  red  beds  are  overlain  by  Greenbrier  Is.  memb.,  which 
is  overlain  by  another  red  sh.  that  has  been  called  Upper  Mauch  Chunk  eh.  The 
four  members  (Loyalhanna  is.,  Cameron  red  sh..  Greenbrier  is.,  and  Upper  Mauch 
Chunk  sh.)  comprise  Greenbrier  scries.  The  Cameron  memb.  cau  be  studied  from 
well  sections  and  exposures  in  Cameron  Co. 

Cameron  sandstone  member  (of  McAlester  shale). 

Pennsylvanian:  Eastern  Oklahoma  (Muskogee,  Haskell,  McIntosh,  and  ad- 
jacent counties). 

C.  W.  Wilson,  Jr.,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  4,  pp.  503-520).  Cameron 
ss.  memb.  of  McAlester  sh. — Commonly  thin  and  regularly  bedded,  but  massive 
and  irregularly  bedded  in  T.  11  N.,  R.  17  E.,  and  T.  11  N..  R.  20  E. ; of  fine  to 
medium  texture ; usually  light  gray  but  sometimes  brown,  especially  where  massive  : 
ripple  marks  common.  Fossils.  Thickness  in  Muskogee- Porum  area  15  to  20  ft. 
Lies  40  ft.  above  Lequlre  ss.  memb.  and  1 to  10  ± ft.  below  McAlester  (Stigler) 
coal.  Named  for  exposures  NW.  and  W.  of  Cameron,  in  T.  8 N.,  R.  20  E. 

Cameron  Bay  series. 

Pre-Cambrian:  Canada  (Northwest  Territory). 

II.  S.  Robinson.  1933  (Canadian  Min.  and  Met.  Bull.  258.  p.  615). 

Camillus  shale  member  (of  Salina  formation). 

Silurian : Western  to  east -central  New  York. 

J.  M.  Clarke,  1903  (N.  Y.  State  Mus.  Hdb.  19.  pp.  18-19  and  chart).  Camillus  sh. 
(gyp.  and  plat  ten  dolomites),  underlies  Bertie  waterlime  and  overlies  Syracuse 
salt.  Included  in  Salina  beds. 

In  later  repts  thicknesses  of  40  to  600  ft.  are  given  for  Camillas  memb., 
which  is  next  to  top  memb.  of  Salina  fm. 

D.  n.  Nowland,  1928  (Nat.  Research  Council  Reprint  and  Circ.  ser..  No.  85,  pp. 
37-39).  The  N.  Y.  Salina.  exclusive  of  basal  strata,  is  dominantly,  but  to  a 
varying  degree,  a fm.  of  chemical  precipitates — fine-grained,  mostly  nunfossiliferous 
dol.  and  mag.  Is.,  heavy  rock-salt  beds,  and  smaller  scams  of  calcium  sulphate 
usually  in  form  of  anhydrite.  In  N.  Y.  type  sections  sh.  has  been  given  undue 
importance  in  descriptions,  because  weathering  of  the  impure  Iss.  produces  a calc, 
clay  (called  marl  in  early  N.  Y.  repts),  and  gives  impressiou  the  Camillus  strata, 
which  constitute  bulk  of  Salina  section,  are  largely  sh.  This  Is  contrary  to  actual 
findings  In  fresh  rock  sections,  where  chemical  precipitates  compose  the  main 
persistent  members,  and  where  sh.  is  a variable  sporadic  element,  more  In  evi- 
dence in  lower  zone  close  to  contact  with  Vernon  sh.  The  term  Camillus  sh. 
therefore  seems  hardly  appropriate,  although  sanctioned  by  long  usage.  Writer 
favors  calling  this  memb.  Camillus  beds,  which  term  conveniently  covers  the 
various  components,  both  of  the  wenthcred  and  diminished  sections  on  outcrop 
and  normal  full  succession  encountered  in  depth. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  pp.  317,  318),  placed  Camillus  sh.  below 
Bertie  and  above  Syracuse  salt,  but  on  pp.  339-340  she  stated:  Camillus  sh. 
includes,  besides  shales,  abundant  gyp.  and  salt  beds  and  flaggy  dolomites.  The 
salt-bearing  strata  are  the  Syracuse  salt,  which  includes  the  main  salt  layers 
and  associated  salty  sh.  and  Is.  No  sharp  bdy  exists  btw.  the  salt-ltearing  stratu 
and  rest  of  the  Camillus.  and  it  can  only  be  determined  from  well  records  and 
shafts  which  reach  the  salt  at  depth  of  800  ft.  or  more.  Camillus  sh.  is  practically 
unfossiliferous. 

Named  for  exposures  at  Camillus,  Onondaga  Co. 

Campagrande  formation.  (In  Trinity  group.) 

Lower  Cretaceous  (Comanche  series)  : Western  Texas. 

G.  B.  Richardson,  1904  (Univ.  Tex.  Min.  Surv.  Bull.  9.  p.  47).  Campaprande  fm. — 
Ls.  cgl.,  25  ft.  thick,  overlain  by  350  ft.  of  gray  Is.,  generally  massive  but  locally 
containing  nonperslstent  thin-bedded  ls.  grading  Into  sh.  Basal  fm.  of  Fredericks- 
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burg  group.  Underlies  Cox  fm.  and  uncon.  overlies  Hueco  fm.  in  central  part  of 
Finlay  Mtns. 

C.  L.  Baker.  1927  (Univ.  Tex.  Bull.  2745),  transferred  this  fm.  to  Trinity  group. 

Named  for  Campa  grande  Draw,  in  Finlay  Mtns,  El  Paso  Co. 

tCampan  group  and  fCampan  series. 

See  Campus  fm. 

Campbell  sand. 

A subsurface  sand,  of  Penn,  age,  in  Garber  pool,  Garfield  Co.,  central 
northern  Okla.,  which  lies  at  1,700  ft.  depth,  the  Belveal  sand  lying  at 
1,600  ft.  and  the  Crews  sand  at  1,800  ft 

Campbell  Creek  limestone.  (In  Kanawha  formation.) 

Pennsylvanian:  West  Virginia. 

I.  C.  White,  1885  (The  Virginias,  vol.  0,  pp.  7-16).  Campbell  Creek  Is. — Layer  of 
impure  Is.  with  cone-in  cone  structure.  Thickness  1 foot.  Makes  its  first  appear- 
ance along  Campbell  Creek  [Kanuwha?  Co.].  May  represent  Johnstown  cement 
bed  of  Pa.,  since  according  to  my  identification  of  the  coals  it  occurs  at  the  right 
geological  horizon  for  that  bed.  Lies  50  ft.  below  Middle  Kittanning  (Cedar 
Grove)  coal  and  20  to  40  ft.  above  Lower  Kit  tanning  (Campbell  Creek)  coal. 
[Later  studies  showed  that  Cedar  Grove  coal  is  much  older  than  Middle  Kittanning 
coal,  and  that  Campbell  Creek  Is.  is  a memb.  of  Kunawha  fm.,  lying  0 to  20  ft. 
above  Campbell  Creek  coal  and  0 to  5 ft.  below  Lower  Monitor  ss.  of  W.  Va. 
GeoL  Surv.] 

Campbell  Creek  beds. 

Carboniferous:  British  Columbia. 

G.  M.  Dawson,  1896  (Canada  Geol.  Surv.,  n.  s.,  vol.  7,  pp.  44B-45B,  129B). 

Campbell  Creek  (Lower)  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teets,  Jr.,  1916  (W.  Va.  Geol.  Surv.  Kept.  Raleigh  and  western 
Mercer  and  Summers  Counties,  p.  327).  Lower  Campbell  Creek  as.,  0 to  30  ft. 
thick,  underlies  Campbell  Creek  coal  and  overlies  Lower  Campbell  Creek  coal. 

Campbell  Mountain  rhyolite. 

Miocene:  Southwestern  Colorado  (Creede  district). 

W.  H.  Emmons  and  E.  8.  Larsen,  1928  (U.  8.  O.  8.  Bull.  718).  Overlying  the  Willow 
Creek  rbyolite  rather  irregularly  is  a rhyolite  flow  breccia  here  named  Campbell 
Mtn  rhyolite.  In  most  places  no  evidence  was  seen  of  more  than  one  flow,  but  on 
East  Willow  Creek  two  flows  of  this  type  are  separated  by  a few  hundred  ft. 
of  Phoenix  Park  quartz  latite.  Thickness  0 to  1,000  ft.  Upper  contact  of 
Campbell  Mtn  rhyolite  Is  everywhere  sharp,  but  some  of  overlying  rocks  so  closely 
resemble  It  that  separation  was  somewhat  difficult.  Is  a fm.  in  Alboroto  group 
of  Potosi  volcanic  series.  Named  for  Campbell  Mtn. 

Campbell  Run  sand. 

Drillers’  term;  western  Pa.  and  W.  Va. ; probably  lies  at  horizon  of  Gordon 
Stray  sand,  of  Catskill(?)  age. 

Campbell’s  Ledge  black  slate.  (In  Pottsville  formation.) 

Pennsylvanian:  Northeastern  Pennsylvania  (Lackawanna  County). 

I.  C.  White.  1883  (2d  Pa.  GeoL  Surv.  Kept.  GT,  pp.  37-42).  CampbelVa  Ledye  black 
»l. — Highly  bituminous  black  si.,  0 to  10  ft.  thick,  with  plants  and  insects.  In- 
cluded in  Pottsville  cgl.,  but  it  underlies  the  masBlve  cgl.  and  rests  on  0 to  3 ft. 
of  hard  gray  or  creamy-white  ss.,  also  included  in  Pottsville.  At  Campbell's 
Ledge,  near  Coxton,  Lackawanna  Co.,  it  Is  5 ft.  thick. 

D.  White.  1900  (U.  S.  G.  8.  20th  Ann.  Kept.,  pt.  2,  p.  819).  The  large  flora  of  the 
dark  plant-bearing  shales  which  lie  within  a few  ft.  of  supposed  Mnuch  (.'hunk 
in  the  very  thin  section  (56±  ft.)  of  Pottsville  fm.  at  Campbell  Ledge,  near 
Pittston,  cannot  be  older  than  Lykens  No.  1 coal. 
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Campbellton  formation. 

Devonian:  New  Brunswick. 

II.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proe.  and  Trans.,  2d  ser.,  voL  0,  sec.  4,  p.  207). 

Camp  Branch  sandstone  member  (of  Pottsvllle  formation). 

Pennsylvanian:  Northern  central  Alabama  (Warrior  coal  field). 

C.  Butts,  1910  (U.  S.  G.  S.  Birmingham  folio.  No.  175).  Camp  Branch  ss.  memh. 

Gray  sb.,  medium  grained.  generally  thick  hedded,  about  40  ft.  thick.  I«  a 
memb.  of  Pottsvllle  fm.,  near  Its  top.  Underlies  Cobb  coal  and  lies  210  ft.  above 
Pratt  coal  In  Warrior  coal  field. 

Named  for  exposures  along  S.  bluff  of  Camp  Branch,  Birmingham  dist 

Camp  Colorado  limestone  member  (of  Pueblo  formation). 

Pennsylvanian:  Central  and  central  northern  Texas. 

N.  F.  Drake.  1893  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1.  pp.  387,  418).  Camp 
Colorado  bed. — Chiefly  hard,  rather  brittle,  bluish  gray  Is.,  rough  weathering,  and 
often  much  fractured.  Contains  many  black  or  nearly  black  chert  nodules.  Thick- 
ness 10  to  25  ft.  Memb.  of  Cisco  dlv.  Overlies  bed  No.  13  (reddish  clay)  and 
underlies  Watt's  Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30.  pp.  24,  31,  40;  Univ. 
Tex.  Bull.  2132,  pp.  172-182  and  charts).  Camp  Colorado  I*.  Is  top  memb.  of 
Pueblo  fm.  in  Colorado  River  and  Brazos  River  Valleys.  Remarkably  uniform  and 
persistent.  Underlies  Watt's  Creek  sh.  memb.  of  Moran  fm.  and  Is  separated 
from  underlying  Stockwether  Is.  by  65  to  98  ft.  of  sh.,  gs.,  and  Is. 

Camp  Cove  series. 

Jurassic  ( ?) : British  Columbia. 

C.  H.  Crickmay,  1927  (Stanford  Univ.  Abstracts  of  Dissertations  1924-26,  vol.  1. 
p.  132). 

Camp  Creek  shale  member  (of  Pueblo  formation). 

Pennsylvanian : Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tax.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  387,  410).  Camp 
Creek  bed. — Red  and  yellowish  sandy  clay,  with  some  thin  layers  of  Is.  in  places 
and  a little  ss.  Thickness  40  to  50  ft.  Memb.  of  Cisco  div.  Underlies  Coon  Mtn 
bed  and  overlies  Saddle  Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30.  pp.  24,  31;  Univ.  Tex. 
Bull.  2132,  p.  172  and  charts).  Camp  Creek  sh.  memb. — Basal  memb.  of  Pueblo 
fm.  Underlies  Stockwether  Is.,  the  Coon  Mtn  l»ed  of  Drake  having  proved  to  be 
largely  Cret.  sands  overlapping  several  Penn.  beds. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  103),  treated  Camp  Creek  sh.  of 
Drake  as  basal  memb.  of  Pueblo  fm.,  underlying  Coon  Mtn  ss.  and  overlying 
Saddle  Creek  sh. 

F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501,  pp.  1974- ),  defined 
Camp  Creek  sh.  memb.  of  Pueblo  fm.  as  including  all  beds  beneath  Stockwetber 
Is.  memb.  and  above  Saddle  Creek  sh. 

The  present  definition  of  U.  S.  Geol.  Survey  treats  Camp  Creek  sh.  memb. 
as  basal  memb.  of  Pueblo  fm.  It  underlies  Coon  Mtn  ss.  memb.  and 
overlies  Saddle  Creek  sh.  memb.  of  Harpersville  fm. 

Named  for  Camp  Creek,  Coleman  Co. 

Camp  Creek  group. 

Pre-Cambrian  (Belt  series)  : Central  western  Montana  (Mission  Range). 

C.  D.  Walcott,  1900  (Geol.  Soc.  Am.  Bull.,  vol.  17,  pp.  2-7,  9.  18).  Camp  Creek 
Basal  fm.  of  Triasslc  in  area  mapped  |see  above],  consisting  of  a coarse  egl.. 
brownish  wherever  exposed,  due  mainly  to  preponderence  of  brown  quartz  and 
chert  pebbles.  Contains  much  fossilized  wood.  In  some  instances  whose  free 
trunks  from  0 in.  to  2 ft.  diam.  and  6 in.  to  10  ft.  long ; also  many  bone  frag- 
ments, especially  from  vertebrae  of  reptiles.  Rests  on  Double  Mtn  group  with 
slight  angular  union.  Best  exposed  at  Camp  Springs,  near  center  of  E.  line  of 
ss.  395  ft. 

Named  for  exposures  on  Camp  Creek,  Mission  Range. 
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Camp  Creek  series. 

Devonian : Mackenzie. 

T.  O.  Boswortb,  1921  (fleoL  Mag.,  vol.  58,  p.  287). 

Cimpito  sandstone. 

lower  Cambrian : Eastern  California  (Inyo  Range). 

E.  Kirk,  1918  (U.  S.  O.  S.  P.  P.  110).  Campito  ss. — Chiefly  88.,  which  on  fresh 
fracture  is  dense  fine-grained  grayish  rock  with  conspicuous  fine  dark  lines  that 
Indicate  highly  complex  cross  bedding.  Weathers  reddish  brown  to  dark  purplish 
red.  Associated  with  this  ss.  are  some  bands  of  very  dense  lighter  colored 
qtiitic  ss.  separated  by  thin  layers  of  siliceous  si.,  which  occur  us  partings  in  the 
dense  ss.  Upper  third  of  fin.  is  somewhat  more  slaty  and  Includes  zones  curiously 
speckled  by  ferric  oxide.  Remarkable  cross  bedding  at  several  horizons.  Rests 
uncon.  on  Deep  Spring  fm.  and  appears  to  grade  into  overlying  closely  related 
Silver  Peak  group,  the  upper  limit  of  the  Camp! to  being  placed  at  lowest  horizon 
at  which  fissile  calc,  shales  and  fairly  pure  masses  of  Is.  appear.  Thickness  of 
fm.  3,200  ft.  Named  for  prominent  exposures  on  Campito  Mtu. 

Cimpnelson  limestone. 

Lower  Ordovician : Central  Kentucky. 

A.  M.  Miller,  1905  (Ivy.  Geol.  Surv.  Bull.  2,  pp.  9,  12).  Catnpnelson  subatage. — * 
Massive  compact  Is.,  with  concholdal  fracture,  characterized  by  Maeiuria  bigbyi ; 
285  ft.  thick.  Lowest  div.  of  lllghbridge  stage.  Overlain  by  Oregon  bed.  [A.  M. 
Miller  (1925)  gave  thickness  at  Camp  Nelson  as  285  ft. j 

Named  for  Camp  Nelson,  Jessamine  Co. 

^Campobello  group. 

Silurian:  Southeastern  Maine  (Washington  County). 

N'.  8.  Shaler.  1886  (Am.  Jour.  Sci.,  3d,  vol.  32,  pp.  47-60).  Campobello  series  or 
group. — A series  of  very  compact  and  highly  metamorphosed,  nonfossiliferous 
schists,  slates,  and  qtzites,  considerably  cut  by  dikes.  Comprises  a set  of  dark 
greenish  and  grayish  siliceous  and  argill.  rocks  containing  very  little  lime.  Thick- 
ness at  least  4,000  ft.  Rocks  appear  to  bi?  destitute  of  fossils,  though  they  are 
not  so  metamorphosed  as  necessarily  to  lose  by  this  change  all  trace  of  fossils  if 
they  had  once  contained  them.  On  Quoddy  Head  the  Campobello  series  is  highly 
metamorphosed.  Probably  rests  on  gneissoid  and  granitic  rocks,  with  some  mica 
schist,  all  of  Laurent ian  age,  and  may  represent  the  lower  Camb.  section.  Above 
these  Camb.  layers,  and  without  observed  contacts  with  them  but  with  scant  place 
for  any  Intermediate  deposits,  lie  the  beds  of  the  Cobscook  series,  which  undoubt- 
edly are  uncon.  on  the  Campobello. 

Appears  to  be  same  as  Quoddy  sh.  ( Sil. ) . 

Named  for  development  on  Campobello  Island,  oft  SW.  coast  of  New 
Brunswick,  adjacent  to  SE.  part  of  Washington  Co.,  Maine. 

Springs  conglomerate. 

Triassic:  Northwestern  Texas  (Coke  County  northward  to  Oklahoma 
line). 

D.  D.  Christner,  1926  (Unlv.  Tex.  Bull.  2607,  pp.  16-17).  Camp  Springs  cgl. — 
Basal  fm.  of  Trlassic  in  area  mapped  [see  above  J,  consisting  of  a coarse  cgl., 
brownish  wherever  exposed,  due  mainly  to  preponderance  of  brown  quartz  and 
chert  pebbles.  Contains  much  fossilized  wood,  in  some  instances  whole  tree 
trunks  from  6 in.  to  2 ft.  diam.  and  6 in.  to  10  ft.  long;  also  many  bone  frag- 
ments, especially  from  vertebra  of  reptiles.  Rests  on  Double  Mtn  group  with 
slight  angular  uncou.  Best  exposed  at  Camp  Springs,  near  center  of  E.  line  of 
Scurry  Co.,  Tex. 

1 aniP  Supply  beds. 

Lower  Cretaceous:  Western  Oklahoma  (Custer  ? County). 

B.  T.  Hill,  1895  (Am.  Jour.  Sci.,  3d,  vol.  50,  p.  227).  Camp  Supply  beds. — Fossillf- 
erous  beds  near  Camp  Supply,  W Co.,  Okla.,  which  are  undoubtedly  a southern 
extension  of  Belvldere  beds. 
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Campton  sand. 

A subsurface  sand,  of  Dev.  age,  in  eastern  Ky. 

Campus  formation. 

Pleistocene:  Western  California  (San  Francisco  region). 

A.  C.  Lawson  and  C.  Palache,  1902  (Calif.  Univ.  Pub.,  Dept.  Geol.  Bull.,  voL  2,  p. 
398  and  map).  Campon  aeries. — Interbedded  fresh-water  deposits  and  volcanic 
lavas  and  tuffs.  Thickness  800  ft.  Includes  rhyolite  tuff  and  other  tuffs,  agg;!.. 
cgls.,  andesites,  basalt  flows,  clays,  some  ss.  and  Is.,  and  the  Pie  Knob  andesite. 
Uncon.  overlies  Berkeleyan  series.  Named  because  of  its  occurrence  within  limit  a 
of  University  Campus,  Berkeley  [on  a hill  behind  the  area  now  covered  witli 
buildings]. 

A.  C.  Lawson,  1914  (U.  8.  G.  8.  San  Francisco  folio,  No.  193).  Campus  fm.,  origi- 
nally named  Campon,  rests  uncon.  on  Moraga  and  Siesta  fms.  of  Berkeley  group. 

Camulos  formation. 

Pliocene  (middle  or  upper) : Southern  California  (Los  Angeles  and  Ventura 
Counties ) . 

C.  [R.]  Keyes,  1925  (Pan-Am.  Geol.  vol.  43,  p.  316).  [Name  proposed  for  lower 

part  of  Arnold’s  Fernando  fm.,  or  probably  for  part  of  beds  that  Kew  in  1921 

named  Pico  fm.,  which  are  now  assigned  to  middle  and  upper  Plio.  Named  for 

railway  hamlet  of  Camulos,  a few  ml.  directly  W.  of  Saugus  Junction,  Santa. 
Clara  Valley.) 

tCanaan  limestone. 

tCanaan  dolomite. 

Names  applied  in  early  repts  to  Stockbridge  Is.  of  Canaan,  NW.  Conn.  See 
J.  D.  Dana,  1872  (Am.  Jour.  Scl.,  3d,  vol.  4,  p.  370)  and  1874  (Am.  Ass. 
Adv.  Scl.  Proc.).  In  latter  publication  Dana  called  it  “Stockbridge  or 
Canaan  Is.”  W.  H.  Hobbs,  1893  (Jour.  Geol.,  vol.  1,  pp.  717-736,  780-802), 
called  the  fm.  “Canaan  dol.” 

tCanaan  formation. 

Mississippian : West  Virginia  and  adjacent  parts  of  Maryland. 

N.  H.  Dnrton  and  J.  A.  Taff,  1896  (U.  S.  G.  S.  Piedmont  folio,  No.  28).  Canaan 
fm. — Consists  of  very  red  clay  sh.  in  lower  part ; red  sandy  sh.  interstratified  with 
greenish  brown  to  brown  fine  ss.  in  upper  part.  Thickness  570  to  700  ft.  Un- 
derlies Blaekwater  fm.  and  overlies  Greenbrier  Is.  [In  Buckhannon  quad,  it  ia 
overlain  by  Pickens  ss.]. 

Same  as  Mauch  Chunk  sb. 

Named  for  exposures  in  Canaan  Mtn,  Tucker  and  Grant  Counties,  W.  Va. 

Canaan  Mountain  Are  clay. 

Pennsylvanian:  Northeastern  West  Virginia. 

D.  B.  Reger,  1923  (W.  Va.  Geol.  Surv.  Rept.  Tucker  Co.,  pp.  190,  191,  444).  Canaan 
Mtn  fire  clap. — Flinty  fire  clay,  5 ft.  thick,  occurring  in  midst  of  Lower  Kit  tanning 
coal  on  top  of  Canaan  Mtn,  Tucker  Co. 

Canada  Hill  granite. 

Pre-Cambrian:  West  Point  quadrangle,  southeastern  New  York. 

C.  P.  Berkey  and  Marlon  Rice,  1921  (N.  Y.  State  Mus.  Bull.  225.  226,  map  and 
passim).  Canada  Hill  granite. — Medium  gray,  medium-grained  rock  varying  from 
faintly  to  very  perceptibly  streaked;  composed  of  white  and  gray  feldspar,  gray 
quartz,  small  crudely  oriented  blotlte  crystals,  and  numerous  small,  rounded, 
violet-red  garnets.  Also  Includes  a pegmatitic  facies,  which  is  coarser  grained, 
grading  Into  true  pegmatite.  Penetrates  Grenville  series.  Type  loc.,  Kings 
quarry,  S.  of  Garrison.  Canada  mil,  Putnam  Co.,  is  iu  midst  of  the  granite  area, 

E.  B Knopf  and  A.  I.  Jonas,  1929  (U.  S.  G.  S.  Bull.  799,  table  upp.  p.  68),  classified 
this  granite  as  of  post-Glenarm  age. 
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Canadaway  group. 

Upper  Devonian:  Southwestern  New  York  and  northwestern  Pennsylvania. 

G.  H.  Chadwick.  1933  (Geol.  Soc.  Am.,  Prel.  list  of  titles  and  abstracts  of  papers  to 
be  offered  at  46th  Ann.  Meeting,  Chicago,  111.,  Dec.  28-30,  1933,  pp.  19,  82,  83,  84). 
The  so-called  “Chemung”  strata  on  Genesee  River  carry  a distinct  and  later 
faunal  assemblage,  herewith  named  Canada  tray  fauna  ( and  ffroup),  which  succeeds 
the  true  Chemung  biota  of  Tioga  Co.,  Pa.  The  Oanadaway  includes  from  Dunkirk 
black  sh.  to  Cuba  ss.  Assigned  to  Chautauquun. 

G.  H.  Chadwick,  Feb.  28,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2,  p.  351).  All 
brachiopodous  ("Chemung")  fms.  along  Genesee  River  were  deposited  after  close 
of  true  Chemung  and  while  "red  beds"  were  making  in  Chemung  area.  To  these 
pseudo-Chemung  later  beds  from  base  of  the  Dunkirk  to  base  of  Cuba  br..  writer 
proposes  to  apply  the  substitute  and  distinctive  name  Canadaway  group,  and  to 
those  from  base  of  Cuba  ss.  to  base  of  Wolf  Creek  (or  Panama)  cgl.,  in  which  the 
fauna  has  been  modified  by  loss  of  Delthyria  menacostaUa  and  accession  of 
Camarotoechia  (f)  duplicata,  the  name  Conneout  group.  The  respective  type  sec- 
tions are  along  Canadaway  Creek,  in  western  N.  Y.  [Chautauqua  Co.,  near  Dun- 
kirk]. and  Conneaut  Creek  crossing  Pa. -Ohio  line.  Both  are,  of  necessity,  chosen 
where  the  fms.  are  thinner  and  are,  therefore,  passing  over  Into  the  “Naples” 
(usually  called  “Portage")  facies.  Conneaut  and  Canadaway  groups  belong  to  the 
Chautauqunn.  [On  p.  323  he  stated:]  Canadaway  group  Includes,  on  Canadaway 
Creek,  In  descending  order.  Northeast  sh.,  Shumla  ss.,  Westfield  sh..  Laona  ss., 
Gow^uda  beds,  and  Dunkirk  black  sh. ; on  Genesee  River  it  includes  Machias  beds 
( = Northeast  sh.  I,  Rushford  sss.  (=»Shumla  ss.,  Westfield  sh.,  and  Laona  ss.)t 
Chemung  facies,  locally  Caneadea  sh. ; and  Canaseraga  ss.  ( = Dunkirk  sh.).  Fall 
Creek  cgl.  of  Tioga  Co.,  Pa.,  is  included  in  Dunkirk  sb. 

G.  H.  Chadwick,  Feb.,  1935  (Am.  Jour.  Sci.,  5th,  vol.  29,  p.  136).  Latest  count 
shows' 250  true  Chemung  sp.  (assigned  to  Scnecan)  fail  to  cross  line  into  over- 
lying  Canadaway  group  (Chautauquan),  as  against  only  90,  mostly  long  range, 
forms  that  do ; and  in  their  place  135  new  sp.  with  a dozen  new  genera  appear- 
ing for  the  first  time  above  this  line,  which  corresponds  westward  with  top  of 
the  old  (type)  Portage. 

G.  H.  Chadwick.  Nov.  1935  (Am.  Mid.  Nat.,  vol.  16.  No.  6,  pp.  859.  862).  The 
fosslllferous  strata  formerly  called  “Chemung”  on  Genesee  River  are  now  known 
to  differ  in  presence  of  130  sp.  not  found  in  true  Chemung  strata  below,  and 
In  absence  of  240  sp.  (including  many  characteristic  forms)  of  typical  Chemung 
fauna,  while  there  are  less  than  10O  sp.  In  common.  These  beds,  with  the 
"Athyris  angelica  fauna”  constitute  Canadatcay  group , which  traced  eastward 
goes  wholly  above  type  Chemung.  On  Lake  Erie  the  Canndaway  is  readily  sub- 
divided into  (descending):  Northeast  sb.  (I.  C.  White’s  “Portage”);  Sbumla  ss. ; 
Westfield  sh. ; Laona  ss. ; Gowanda  (formerly  Portland  beds,  preoccupied);  and 
Dunkirk  black  sb. 

tCanadian  series. 

t Canadian  period  (or  system). 

As  originally  defined  by  J.  D.  Dana  (Am.  Jour.  Sci.,  3d,  vol.  8,  p.  214,  1874, 
and  Man.  Geol.,  2d  ed.,  pp.  142,  163,  182,  1873)  the  unit  included  Chazy 
and  Beekmantown.  As  now  used  by  some  geologists  it  excludes  Chazy 
and  is  synonymous  with  Beekmantown.  Named  from  development  in 
Canada.  (See  U.  S.  G.  S.  Bull.  769,  pp.  87-88,  for  original  definition.) 

G.  H.  Ashley,  1923  (Eng.  and  Min.  Jour-Press,  vol.  115,  pp.  1106-1108),  proposed 
that  Canadian  ayatem  be  used  to  include  rocks  of  all  ages  occupying  time  interval 
from  top  of  Beekmantown  to  base  of  Little  Falls  dol.  of  N.  Y. 

Canadian  system  of  E.  O.  Ulrich  corresponds  to  Beekmantown  group  of 
U.  S.  Geol.  Survey  and  other  geologists. 

The  present  definition  of  N.  Y.  State  Surv.  includes  in  their  Canadian 
aystem  not  only  Beekmantown  group  but  underlying  Trilies  Hill  Is.  and 

. Schaghticoke  sh.  (See  W.  Goldring,  N.  Y.  State  Mus.  Hdb.  10,  1931.) 

Canajoharie  shale. 

Middle  Ordovician:  Eastern  New  York  (Mohawk  and  Hudson  Valleys). 

J.  M.  Clarke,  April  1911  (N.  Y.  State  Mus.  Bull.  149,  pp.  10-12).  Canafoharle  «*.— 
Contains  undoubted  upper  Trenton  fauna,  and  is  therefore  separated  from  Utica 
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ah.,  in  which  it  was  formerly  included.  Much  of  the  [so-called  Utica]  sb.  along 
the  Hudson  and  in  Albany  and  Saratoga  Counties  belongs  to  this  fm.,  whiefa 
rapidly  thins  out  westward  and  does  not  reach  meridian  of  Utica.  Underlfos? 
Utica,  ah. 

E.  O.  Ulrich,  August  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  27),  divided  the  Tren- 
ton of  east-central  N.  Y.  as  follows  (descending)  : Hiatus  representing  upper 
Trenton;  Canajoharie  sh.;  Dolgeville  sh. ; Snake  Hill  sh. ; and  basal  Trenton.  On 
p.  720  of  same  vol.  It.  Ruedemaun  stated  that  Canajoharie  sh.  is  of  upper  Trenton 
age,  that  it  thins  out  rapidly  westward,  and  is  absent  at  Utica. 

W.  J.  Miller,  1911  (N.  Y.  State  Mus.  Bull.  153,  pp.  8-38),  stated  that  Canajoharie* 
black  sh.  of  Fulton  and  Saratoga  Counties  consists  of  an  undet.  thickness  of  darlc- 
gray  to  black,  tine-grained,  thin  and  straight-bedded  shales,  usually  calc.,  especially 
toward  base,  lithologically  indistinguishable  from  overlying  Utica  black  sb.,  but 
fauna  very  different  and  of  uppermost  Trenton  age.  Rests  on  Trenton  Is.  Form- 
erly included  in  Utica  sh. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  40).  Westward  from  Mohnwk 
Valley  the  Canajoharie  ah.  (of  Trenton  age  but  formerly  included  in  Utica  sh.) 
passes  into  middle  and  lower  Trenton  Is.,  while  on  E..  at  Hoffmans,  it  is  cut  off 
by  a fault,  but  reappears  N.  of  Schenectady  and  in  Hudson  River  Valley,  where  It 
is  overlain  by  Schenectady  beds. 

In  N.  Y.  State  Mus.  Bull.  162,  1912,  R.  Ruedemann  estimated  thickness  of  Canajo- 
harie sh.  of  lower  Mohawk  Valley  at  1.200  ft.,  and  stated  that  it  is  of  lower  and 
possibly  middle  Trenton  age.  and  is  overlain  by  Schenectady  fm. 

II.  P.  Cushing  und  R.  Ruedomann,  1914  (N.  Y.  State  Mus.  Bull.  169).  Canajoharie* 
sh.  of  Saratoga  Springs  and  vicinity  is  more  than  700  ft.  thick.  Consists  of  soft, 
black,  carbonaceous,  more  or  less  calc,  argill.  shales.  Of  lower  Trenton  age. 
Underlies  Schenectady  fm.  (middle  and  upper  Trenton  fauna)  and  overlies  Glens 
Falls  Is.  (basal  Trenton).  Essentially  contemp.  with  Snake  Hill  sh.,  but  formed 
in  another  basin,  and  has  been  brought  in  contact  with  Snake  Hill  sh.  through 
later  diastrophlc  movements. 

W.  J.  Miller.  1910  (N.  Y.  State  Mus.  Bull.  182),  gave  thickness  of  Canajoharie  sh. 
in  Lake  Pleasant  quad.,  Hamilton  Co.,  as  15  to  20  ft.;  R.  Ruedemann  (N.  Y.  State 
Mus.  Bull.  227,  228,  pp.  108-116,  1921)  gave  thickness  in  Champlain  region,  at 
Panton,  Vt.,  as  400  to  1,000  ft.,  all  of  Trenton  age,  but  formerly  considered  as 
Utica.  It  there  underlies  Stony  Point  sh.  and  overlies  Trenton  is.  On  N.  Y.  side 
of  Champlain  Basin  it  is  replaced  by  Cumberland  Head  sh. 

R.  Ruedemann,  1929  (Geol.  Soc.  Am.  Bull.,  vol.  40,  p.  414),  showed  Canajoharie  sh. 
as  of  Trenton  age,  as  underlying  Schenectady  sb.,  und  as  overlying  Glens  Falls  Is. 

Named  for  outcrop  at  Canajoharie,  Montgomery  Co. 

Canal  limestone. 

Pennsylvanian;  Northeastern  Pennsylvania  (Luzerne  County). 

C.  A.  Ashburner.  1886  (2d  Pa.  Geol.  Surv.  Ann.  Rept.  1885.  pp.  445+ ).  Canal  /*.— 
Siliceous  nonfossillferous  Is.,  much  softer  than  overlying  Mill  Creek  Is.,  from  which 
it  is  separated  by  25  to  30  ft.  of  ss.  Thickness  about  2 ft.  Outcrops  on  SE. 
bank  of  the  canal,  800  ft.  SW.  of  mouth  of  Mill  Creek. 

tCanandaigua  shale. 

Middle  Devonian:  Western  and  central  New  York. 

Same  as  Ludlowville  sh.  See  explanation  under  Centerfield  Is. 

Cananea  granite. 

Age(V)  : Mexico. 

S.  F.  Emmons,  1910  (Econ.  Geoi . vol.  5.  p.  319). 

Canary  lime. 

Carboniferous:  Cape  Breton  Island,  Nova  Scotia. 

P.  D.  Trask,  1929  (Nova  Scotia  Rept.  on  Mines  1928,  p.  281). 
tCanasoraga  sandstone. 

Upper  Devonian:  Western  New  York  (Allegany  County). 

G.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  69).  [Shown  (In  trfble) 
as  underlying  Gowanda,  overlying  Wiscoy  sh.,  as— Dunkirk  sh.,  and  of  basal 
Chemung  age.] 
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G.  H.  Chadwick,  1924  (N.  Y.  State  Mus.  Bull.  251,  p.  150).  East  of  the  Genesee 
[River],  above  Dalton  and  Swains,  the  Increase  in  sand  is  so  rapid  that  In 
Slader  Creek  near  Canaseraga  only  two  thin  courses  of  black  sh.  remain  in  lower 
part  of  150  ft.  of  heavy  aren.  beds  with  full  Chemung  fauna  that  we  propose 
to  call  Canaseraga  88.  Massive  character  of  the  Canaseraga  has  led  to  its  con- 
fusion with  the  Nunda  at  some  points  to  E.,  under  name  Highp/Ant.  It  is  believed 
that  the  Dunkirk-Canaseraga  corresponds  in  horizon  with  Dalmanclla  danbyi  zone 
at  base  of  Cayuta  sh.  in  Ithacu  region. 

G.  H.  Chadwick,  1933  (Pan-Aru.  Geol.,  vol.  60,  No.  3,  p.  200),  showed  Canaseraga 
as  = Dunkirk  and  as  overlain  by  Caneadea  ( — Gowanda).  On  p.  278  he  said: 
Shortly  after  crossing  the  Genesee  the  Dunkirk  becomes  so  predominantly  sandy 
that  in  its  new  facies  1 have  temporarily  called  it  Canaseraga  88.,  meaning  the 
whole  mass. 

The  U.  S.  Geol.  Survey  has  discarded  Canaseraga  88.,  upon  recommendation 
of  G.  H.  Chadwick  and  W.  II.  Bradley,  who  now  call  the  beds  Dunkirk  88., 
because  they  are  a ss.  development  of  Dunkirk  sh. 

Oafiazns  formation. 

Age(?)  : Panama. 

O.  II.  Hershey,  1901  (Calif.  Univ.  Dept.  Geol.  Bull.,  vol.  2,  p.  247). 

Canby  latite. 

Tertiary  (Olig.?  or  Mio.?)  : Southwestern  Colorado  (Silverton  quadrangle). 
W.  Cross  and  E.  Howe.  1905  (U.  S.  G.  S.  Silverton  folio,  No.  120).  Canby  type 
(also  Canby  latite >. — In  SE.  part  of  Silverton  quad,  the  Niagara  Gulch  latite  (of 
Burns  latite  complex)  gives  way  to  a rock  of  similar  composition  but  somewhat 
different  texture,  which  is  regarded  as  representing  practically  the  same  magma 
as  Niagara  Gulch  tyi*.  No  distinction  lias  been  made  in  mapping,  as  the  dif- 
ferences seem  trivial  in  comparison  with  the  similarities  of  the  two  rocks.  The 
Canby  latite  occurs  in  several  flow's  of  varying  textures.  Hornblende  is  prom- 
inent and  augite  is  often  of  equal  importance;  this  distinguishes  it  from  Niagara 
Gulch  latite.  Named  for  prominence  in  Canby  Mtn,  Silverton  quad. 

Is  a facies  of  Burns  latite,  of  Silverton  volcanic  series. 

Canby  moraine. 

Pleistocene  (Wisconsin  stage)  : Southwestern  Minnesota. 

F\  Leverett,  1932  (TJ.  8.  G.  S.  P.  P.  161,  pp.  93-94).  Lies  btw.  Ga  TV  moraine  and 
Marshall  moraine.  Village  of  Canby,  Yellow  Medicine  Co.,  stands  on  this  moraine. 

Candelaria  formation. 

Lower  Triassic:  Southwestern  Nevada  (Tonopah  and  Hawthorne  quad- 
rangles). 

8.  W.  Mtlller  and  H.  G.  Ferguson.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47.  pp.  241-252). 
Candelaria  fm. — Essentially  shales,  sandy  shales,  and  sss,  some  of  tuffnceous  aspect, 
and  occasional  thin  layers  and  lenticular  bodies  of  Is.  Marine  invertebrates  in  belt 
75  ft.  thick  and  150  to  225  ft.  above  base.  Fauna  is  Lower  Triassic,  but  appears 
tc  be  older  than  any  of  Lower  Triassic  marine  faunas  heretofore  recorded  from 
N.  Am.  Thickness  3,000+  ft.  Overlain,  probably  uncon.,  by  Excelsior  fm. 
(Middle  Triassic).  Rests,  with  marked  erosion  uncon.,  on  Penn,  strata,  and, 
where  these  have  been  eroded,  on  folded  and  bevelled  Ord.  strata.  No  basal  cgl. 
is  present  near  Candelaria,  but  a few  ml.  to  E.,  where  Perm,  is  missing,  the  basal 
part  of  fm.  consists  of  500 ± ft.  of  basal  cgl.  derived  from  underlying  Ord.  chert. 
Named  for  mining  camp  of  Candelaria,  in  low  bills  8.  of  Mina.  Type  loc.  is 
about  2 mi.  SE.  of  Candelaria.  This  name  was  first  used  by  J.  A.  Burgess  in  an 
unpublished  rept  on  Candelaria  min.  (list. 

Caneadea  shale. 

Upper  Devonian:  Southwestern  New  York  (Olean  to  Genesee  River). 

G.  H.  Chadwick,  1933  (Pan-Am.  Geol.,  vol.  60.  No.  3,  p.  200),  in  a section  of  rocks 
from  Olean  to  Genesee  River,  placed  Caneadea  below  Rusbford  sss.,  above  Dunkirk 
sh.  (» Canaseraga ) and  opposite  Gowanda.  On  p.  203  he  stated:  If  Gowanda 
beds  of  western  N.  Y.  should  prove  not  strictly  coterminous  with  those  we  have 
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so  Identified  on  Genesee  River,  then  to  the  beds  btw.  the  Dunkirk  and  the  Rush- 
ford  sss.  on  this  meridian  the  term  Caneadca  ah.  will  naturally  apply,  for  it  la 
on  Caneadea  Creek,  below  the  new  power  dam  (near  ItH  mouth),  that  they  have 
their  finest  section.  Just  under  the  type  exposures  of  the  Rushford,  but,  unfor- 
tunately, the  bottom  (i.  e.,  the  Dunkirk  top)  Is  not  reached. 

Cane  River  formation.  (In  Claiborne  group.) 

Eocene  (middle)  : Western  Louisiana  and  northeastern  and  eastern  Texas. 

W.  C.  Spooner.  1026  (A.  A.  P.  G.  Bull.,  vol.  10,  No.  1.  p.  7;  No.  3.  pp.  220,  224,  227. 
235-236).  Cane  River  beds. — Name  suggested  by  H.  V.  Howe,  for  basal  part  of 
St.  MauHcc  fm.  as  originally  defined  and  heretofore  used.  In  the  Cane  River  are 
included  the  75  to  150  ft.  of  bods  above  Wilcox  fm.  and  below  the  massive  Sparta 
Rand,  which  outcrop  In  narrow  belt  trending  NK.  Across  southern  Sabine  and 
Natchitoches  Parishes.  Basal  memb.  consists  of  glauconitic  sand  and  sAndy  clay, 
but  in  some  places  marine  tuff  is  present  at  base.  Glauconitic  clays  predominate 
in  S.  part  of  outcrop,  but  N.  from  Bienville  Parish  they  become  sandier,  until  in 
northern  Bossier  Parish  they  are  represented  entirely  by  sands,  in  part  glauconitic. 
The  Cane  River  beds  in  records  of  wells  drilled  E.  and  BE.  of  the  outcrop  are 
made  up  chiefly  of  glauconitic  clays  with  subordinate  beds  of  sand.  The  fauna 
was  identified  by  Vaughan  in  1000  as  corresponding  to  that  of  Lisbon  beds.  Named 
for  excellent  exposures  on  Cane  River  at  Natchitoches,  La. 

A.  C.  Elllsor.  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  1339-1346).  Cane  River  memb.  of 
Claiborne  fm. — As  restricted  in  this  paper  is  a glauconitic,  sandy  marl  and  a glau- 
conitic. clayey  sand,  characteris'd  by  Oatrea  aelUeformia  var.  liabonenaia  and  Ortho - 
phragmina  advena.  Type  loc.  is  at  Baden  Hill  on  Cane  River,  % mi.  N.  of  Natchi- 
toches, La.  Occurs  stratigraphically  above  Wilcox  fm.  and  below  Reklaw  memb. 
in  La.  Is  basal  memb.  of  Spooner's  Cane  River  fm.,  which  extended  to  top  of 
Weches  memb.  of  this  rept. 

E.  A.  Wendlandt  and  G.  M.  Knebel,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  p.  1353).  Near 
E.  edge  of  Nacogdoches  Co.,  immediately  W.  of  Attoyac  Bayou,  the  Queen  City  memb. 
pinches  out  and  the  Rekluw  and  Weches  members  combine  to  form  Cane  River  fm. 

In  NE.  Tex.  Cane  River  is  applied  by  A.  C.  Ellisor  to  beds  that  are  said  to 
underlie  Reklaw  memb.  and  to  compose  basal  part  of  Mount  Selman  fm. 
In  western  La.  (type  loc.)  the  Cane  River  has  been  treated  as  a marine 
memb.  of  St.  Maurice  fm.  (now  discarded),  including  all  beds  btw.  Sparta 
sand  above  and  Wilcox  below,  thus  including  equivalents  of  Weches, 
Queen  City,  and  Reklaw  of  Ellisor.  (See  II.  K.  Shearer,  A.  A.  P.  G.  Bull., 
vol.  14,  No.  4,  pp.  433-450,  1930;  C.  L.  Moody,  A.  A.  P.  G.  Bull.,  vol.  15, 
No.  5,  1931;  and  H.  V.  Howe,  A.  A.  P.  G.  Bull.,  vol.  17,  No.  6,  pp.  613-f-, 
1933.)  The  original  definition  is  that  in  current  use  by  U.  S.  Geol.  Survey. 

Caney  shale. 

Mississippian : Central  southern  and  southeastern  Oklahoma. 

J.  A.  Taff,  1901  (U.  8.  G.  S.  Coalgnte  folio.  No.  74).  Cancg  sh. — Occurs  in  two  small 
areas  In  this  quad.,  one  in  SW.  corner  and  the  other  in  BE.  corner.  At  both  placeR 
about  800  ft.  of  rock  is  exjmsed.  approx,  upper  half  of  fm.  This  part  is  blue  clay 
sh.,  with  thin  beds  of  clay.  Ironstone,  lenticular  concretions,  and  a few  blue  Is. 
septaria.  In  lower  part,  in  ndjoining  Atoka  quad.,  the  blue  sh.  grades  into 
black,  friable,  bituminous  sh.  with  dark-blue  Is.  segregations.  The  Caney  sh. 
throughout  is  laminated,  fissile,  and  friable,  ami  consequently  rarely  exposed.  Un- 
derlies Wapanucka  is. 

See  1909  and  1924  entries  under  JackfOrk  aa. 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35,  p.  24).  There  has  been  considerable 
controversy  regarding  age  of  Caney  sh.,  but  present  consensus  of  opinion  seems 
to  be  that  upper  part  of  fm.  is  IVnn.  and  lower  part  is  Miss. 

H.  1).  Miser  and  C.  W.  lioness,  1927  (Okla.  Geol.  Surv.  Bull.  44,  pp.  11-12).  (Bee 
1927  entry  under  Jarkfork  ns.) 

H.  1>.  Miser.  1927  (Okla.  GeoL  Surv.  Bull.  44.  pp.  22-23,  footnote  dated  Oct.  5.  1927). 
Biuee  writing  of  this  paper  E.  O.  Ulrich  presented  at  Tulsa,  Okla.,  in  March  1927, 
a paper  that  was  hased  on  extensive  field  investigations  by  him  in  1908  and  pre 
vious  years  and  also  on  recent  office  studies  of  fossils.  In  his  paper  he  expresses 
opinion  that  fuuna  in  the  black  sh.  (his  Johns  Valley  sh.)  on  top  of  Jackfork  ss. 
is  not  in  place  but  has  been  transported  from  exposures  of  Mississippian  Caney  sh.. 
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and  that  the  fauna  is  now  really  embedded  In  a black  ah.  of  Penn.  age.  After 
presentation  of  Mr.  Ulrich's  paper  I spent  3 months  making  a special  held  study  of 
age  relations  of  Carbf.  rocks  in  Ouachita  Mtns,  Okla.  Among  the  things  I did  was 
to  examine  carefully  the  Caney  sh.  at  its  type  loc.,  which  is  now  known  as  Johns 
Valley.  This  locality  is  also  type  loc.  of  Johns  Valley  sh.  of  Mr.  Ulrich.  The 
sh.  in  Johns  Valley  lies  on  top  of  Jackfork  as.  in  a broad,  long  synclinal  basin. 
In  lower  50  to  100  ft.  of  the  sh.  there  are  numerous  ice-borne  boulders  and  blocks  of 
many  kinds  of  rock,  including  Is.,  flint,  and  ss.  The  Is.  masses,  which  are  more 
numerous  than  the  other  kinds,  range  in  size  from  small  particles  an  inch  or  less 
In  diam.  to  blocks  measuring  30  ft.  across,  though  I observed  one  block  measuring 
200  ft.  in  length,  another  measuring  110  by  195  ft.,  nnd  a third  about  50  by  369  ft. 
Fossils  obtained  from  many  of  the  masses  have  been  studied  by  Mr.  Ulrich,  and  his 
conclusions  concerning  them  are  that  the  represented  faunas  range  in  age  from 
that  of  Arbuckle  Is.  (Lower  Ord.)  to  that  of  Sycamore  Is.  (Klnderhook).  The 
boulder  bed  Just  mentioned  is  apparently  overlain  by  black,  platy,  hard  sh.  perhaps 
several  hundred  ft.  thick.  In  several  fresh  clean  exposures  of  the  sh.  there  are 
hundreds  of  small  phosphate  nodules — most  of  them  nearly  spherical,  like  toy 
marbles — and  many  concretionary  masses  of  Is.  The  Is.  concretions  all  lie  parallel 
with  bedding  of  the  sh.,  and  the  phosphate  nodules  are  rather  uniformly  dissemi- 
nated through  portions  of  the  sh.  The  nodules  and  the  Is.  concretions  contain 
fossils,  all  of  which  belong  to  fauna  of  Mississippian  Caney  sh.  Every  feature  of 
the  sh.,  as  revealed  in  the  exposures,  can  be  matched  with  exposures  of  Caney  sh. 
in  the  areas  where  it  rests  upon  Woodford  chert.  The  lithology  of  the  shales  in 
the  two  different  strut,  positions — one  on  the  Jackfork  and  the  other  on  the  Wood- 
ford— is  the  same.  The  character  and  arrangement  of  the  Is.  concretions  are  the 
same,  and  also  the  character  and  distribution  of  the  phosphate  nodules  are  the 
same.  To  me,  as  well  as  to  several  other  geologists  who  accompanied  me  to  Johns 
Valley  in  June  1927,  the  conclusion  which  we  reached  while  looking  at  the  field 
relations  was  obvious  that  the  fauna  represented  in  the  phosphate  nodules  and  Is. 
concretions  lived,  died,  and  was  burled  where  it  is  now  found.  If  the  fauna  had 
been  transported  by  floating  ice,  as  is  believed  by  Mr.  Ulrich,  there  would  surely 
have  been  some  admixing  of  Caney  fossils  with  those  of  pre-Caney  age,  and  also 
there  would  surely  have  been  an  admixture  of  rocks  of  pre-Caney  age.  The  excel- 
lent exposures  of  the  Caney  that  were  examined  by  me  and  by  my  geologist  com- 
panions do  not  reveal  a single  pre-Caney  fossil  nor  a single  specimen  of  rock  of 
pre-Caney  age. 

E.  O.  Ulrich,  Nov.  1927  (Okla.  Geol.  Surv.  Bull.  45.  pp.  6,  21-23).  I would  restrict 
Caney  8h.  to  Miss,  part  of  beds  heretofore  included  under  that  name,  or  to  the 
non-boulder-bearlng  black  sh.  which  contains  a Miss.  (Meramec)  fauna  and  is  con- 
fined to  N.  and  W.  of  Ouachita  area.  The  black  sh.  of  Penn,  age  In  Ouuchita  geo- 
syncllne,  carrying  fossiliferous  erratic  boulders  in  lower  part,  which  had  formerly 
been  included  in  Caney  sh.,  I have  named  Johns  Valley  sh.  It  Is  younger  than 

Wapanucka  Is.  [On  p.  24  of  book  cited  Ulrich  stated:  The  Wapaoucka  should 

Include  the  shaly  lower  beds  with  essentially  same  early  Penn,  fauna  that  Morgan 
(1924)  describes  in  his  rept  on  Stonewall  quad,  as  “Upper  Caney.”  On  p.  25  he 
stated  : There  Is  a break  btw.  the  sh.  with  the  Middle  Miss.  Caney  fauna  and  the 
“Upper  Caney”  with  the  early  Penn,  fauna,  and  this  hiatus  is  very  great  and=» 
fully  5,000  ft.  of  strata  in  SW.  Va.  Also  that  the  Caney  as  here  restricted  rests 
on  the  Sycamore.  On  p.  30  he  restricted  Caney  sh.  to  Arbuckle  uplift,  defined 
it  as  of  middle  Meramec  age,  and  as  uncon.  overlain  by  Wapanucka  Is.  and  uncon. 
underlain  by  Sycamore  Is.] 

H.  D.  Miser,  1934  (A.  A.  P.  Q.  Bull.,  vol.  18,  No.  8).  Caney  sh.  of  some  earlier 

U.  S.  G.  S.  repts  (Tishomingo  and  Atoka  folios)  included  (at  top)  Springer  sh. 

(Penn.),  which  is  overlain  by  Wapanucka  Is.  and  Is=*Jackfork  ss.,  Stanley  sh., 
and  Hot  Springs  ss.  of  western  Ark.  and  adjacent  areas  in  Okla.  The  name  Caney 
sh.  is  here  restricted  to  the  Miss.  sh.  (of  Chester  and  Meramec  age)  overlying  the 
Woodford  chert  (Dev.  ?)  and  underlying  Springer  sh.  This  Miss.  sh.  is  not 
exposed  in  region  that  has  been  cited  as  type  loc.  of  Caney  sb.,  where  all  Carbf. 
rocks  beneath  Atoka  fm.  are  of  Penn.  age.  [Also  further  discusses  the  Johns 
Valley  sh.  (Penn.)  and  the  erratic  masses  of  Miss.  Caney  sh.  contained  in  it.] 

Named  for  Johns  Valley,  formerly  called  Caney  Basin  or  Cove,  in  upper 
Cane  Creek  Valley,  (5  ml.  N.  of  Eubanks,  Pushmataha  Co.,  Okla.  There 
are  6 or  7 Caney  Creeks  in  this  part  of  Okla.,  and  this  Caney  Creek  is 
now  known  as  Johns  Creek,  but  the  Miss.  sh.  to  which  the  name  Caney 
ah.  is  now  applied  is  not  exposed  in  this  region. 
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Caney  sand. 

A subsurface  sand,  of  Upper  Ord.  ago,  in  Ky.,  said  to  l>e  same  as  Upper 
Sunnybrook  sand.  Named  for  Caney  Creek,  Morgan  Co. 

Caneyvllle  limestone.  (In  Wabaunsee  group.) 

Pennsylvanian : Eastern  Kansas,  northeastern  Oklahoma,  and  southeastern 
Nebraska. 

R.  C.  Moore.  May  1,  1935  (Kans.  Geol.  Surv.  Boll.  20.  table  opp.  p.  14).  showed 
Caneyville  Is.  underlying  Pony  Creek  sh.  and  overlying  French  Creek  sh.  Not 
defined. 

R.  C.  Moore.  1930  (Kans.  Geol.  Surv.  Bull.  22,  pp.  49.  143.  241).  Caneyville  Is.  is 
here  proposed  to  include  Ijeds  from  base  of  Is.  previously  designated  Xebraska  City 
up  to  top  of  Is.  called  Grayhor*e.  Field  studies  have  shown  Nebraska  City  Is.  is 
a molluscnn  bed  that  represents  No.  3 phase  of  a eyclothem  for  which  no  fusulinid- 
bearing,  or  No.  5 phase,  was  known  until  recently,  when  outcrops  In  Chautauqua 
Co.,  Kans.,  of  this  expected  phase  were  discovered.  Above  this  fusullnid-bearlng 
Is.  in  Chautauqua  Co.  Is  a fragmental,  algal  and  molluscan  Is.,  that  clearly  repre- 
sents the  No.  7 phase  of  this  eyclothem.  It  Is  traced  8.  Into  Grayhorse  Is.  of 
Osage  Co.,  Okla..  and  it  Is  thus  determined  that  Nebraska  City  and  Grayhorse  Iss. 
ore  parts  of  a single  eyclothem  which  Includes  the  unnamed  fusullnid-bearlng  Is. 
btw.  them  in  southern  Knns.  Neither  Xebrasfo i City  nor  Grayhorse  Is  available  as 
a name  for  the  3 Iss.  and  shales  btw.  them.  Hence  Cancyrille  Is  introduced.  No 
name  is  proposed  for  the  fusullnid-bearlng  Is.  memb.  of  the  Caneyvllle.  and  It  is 
thought  that  none  is  needed.  The  terms  Nebraska  City  and  Grayhorse  happen  to 
have  been  introduced  and  it  is  perhaps  not  necessary  to  kill  them.  The  Xebraska 
City  memb.  of  Caneyvllle  Is.  is  bluish  or  greenish  gray  rather  soft  sandy  Is.  that 
weathers  light  yellowish  brown,  and  is  1 to  5 ft.  thick,  averaging  1%±  ft.  It  is 
basal  memb.  of  Caney%ille  Is.  The  Grayhorse  memb.  of  Caneyvllle  Is.  is  very 
different  in  appearance  from  the  other  2 Is.  members,  it  is  medium  to  coarse- 
grained; appears  fragmental  or  coquinoid ; is  rather  strongly  ferruginous;  and 
thickness  averages  1 ft.  It  lies  5 to  15  ft.  above  the  fustilinid-bcaring  Iss.  of  the 
Caneyvllle  Is.  Total  thickness  of  Caneyvllle  Is.  Is  15  to  20  ft.  It  is  named  for 
Cnneyville  Twp.  Chautauqua  Co.,  Kans.  Underlies  Pony  Creek  sh.  and  overlies 
French  Creek  sh.  Extends  from  northern  Okla.  across  Kans.  to  southern  Nebr. 

Caneyvllle  shale. 

Pennsylvanian:  Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra.  late  in  1935  (Nebr.  Geol.  Surv.  Paper  No.  3,  p.  9).  Caneyville  sh.,  17 
ft.  thick,  underlies  Greyhorse  Is.  and  overlies  Nebraska  City  Is.,  all  included  In 
Pony  Creek  sh.  fm.  of  Wabauns«-e  group.  Top  part  of  Caneyvllle  is  gray  and 
shaly  ; middle  and  lower  parts  shaly  or  sandy,  with  plant  leaves.  (Derivation  of 
name  not  stated.) 

E.  C.  Reed  (Asst.  State  Geol.  Nebr.),  1936  (letter  dat«*d  Oct.  16).  Type  loc.  of 
Caneyvllle  sh.  is  sec.  11.  T.  32  8.,  R.  8 E.,  Caneyvllle  Twp,  Chautauqua  Co.,  Kans. 

Cannelton  limestone.  (In  Kanawha  formation.) 

Pennsylvanian : Southern  West  Virginia. 

I.  C.  White,  1885  (The  Virginias,  vol.  6.  pp.  8.  15).  Cannelton  Is.  (also  Cannelton 
cement). — Frequently  exhibits  cone-in-cone  structure.  Is  2 to  2*4  ft.  thick. 
Lies  75  ft.  below  Lower  Klttnnning  (not  Lower  Klttnnning]  coal.  Once  burned 
for  cement  at  Cannelton,  Kanawha  Co.,  by  Mr.  Stockton,  and  hence  is  often  calhxl 
" Stockton ” Is.  No  fossils  found,  but  Is  correlated  with  Ferriferous  (Vanport)  lg. 
of  Pa.  (This  correlation  has  been  abandoned  in  all  later  repts  of  W.  Va.  Geol. 
Survey.) 

I.  C.  White.  1903  (W.  Va.  Geol.  Surv.  vol.  2.  pp.  511,  580).  Cannelton  (Stockton) 
Is. — The  Is.  at  Cannelton,  which  Mr.  Stockton  once  burned  for  cement.  Is  often 
termed  Stockton  cement  bed.  It  is  usually  quite  siliceous,  frequently  exhibits  cone- 
In-cone  structure,  and  has  no  fossils  so  far  ns  writer  knows.  Its  usual  place  is 
75  to  100  ft.  below  Campbells  Creek  coal  and  45  to  50  ft.  above  Eagle  coal.  If 
Engle  coal  Is  Clarion  bed  of  Allegheny  series  then  Cannelton  Is.  would  correspond 
to  Ferriferous  Is.  of  western  Pa.  (According  to  all  later  repts  of  W.  Va.  Geol. 
Survey  the  Eagle  coal  is  much  older  than  Clarion  coal  and  belongs  in  Kanawha 
fm.,  a considerable  distance  below  Campbells  Creek  coal.  See  W.  Va.  chart  I.  In 
Logan-Mlngo  Co.  Kept.,  1914,  the  thickness  of  Cannelton  Is.  was  giveu  as  0 to  4 

ft) 
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Cannelton  sandstone.  (In  Pottsville  group.) 

Pennsylvanian:  Southwestern  Indiana. 

Name  applied  to  a massive  hod  of  lemon  yellow  to  light  or  dark  gray  ss. 
quarried  at  Cannelton,  Perry  Co.  Belongs  to  Mansfield  ss.  ( See  T.  C. 
Hopkins,  Ind.  Dept.  Geol.  and  Nat  Res.  20th  Ann.  Kept.,  1S90,  p.  3 It.) 

Cannelton  shale.  (In  Kanawha  formation.) 

Pennsylvanian : Southern  West  Virginia. 

R.  V Hennen  and  R.  M.  Gawthrop,  1015  <W  Ya.  Oaol.  Snrv.  Rapt.  Wyoming  and 
MrDnweil  Counties,  pp.  151-152.  170+ ).  Cannelton  (Stockton!  aft.— Sandy  black 
sb.,  15  to  34  ft,  thick,  containing  marine  fossils.  Underlies  Cannelton  (Stockton) 
Is.  and  rests  on  2 ft.  of  black  si.  containing  fossil  plants,  or,  where  tbut  is  absent 
on  M:itewnn  coal. 


Canoes  de  Roche  formation. 

Pennsylvanian : Quebec  and  New  Brunswick. 

F.  J.  Alcoek,  1935  (Canada  Itept.  Mines  Bur.  Eeon.  Geol.,  Mem.  183,  p.  93), 

Cannon  limestone. 


Middle  Ordovician  (Trenton)  : Central  and  eastern  Tennessee  and  south- 
western Virginia. 


E.  O.  Ulrich,  1911  (Geol.  Soe.  Am.  Bull.,  vol.  22.  pp.  417.  418.  429,  pi.  27).  Cannon 
I*._8everol  hundred  ft.  of  la.  of  Trenton  age  on  E.  flank  of  Nashville  dome,  cov- 
ering  time  interval  of  Blghy.  Flanagan,  nnd  Perryvllle  Iss.  and  Catheys  fro.  Thins 
rapidly  to  W..  nnd  finally  wedges  out  in  vicinity  of  Nashville.  Overlies  Hermitage 
fm.  and  is  older  than  Eden  group. 


W.  A.  Nelson,  1924  (A.  A.  I*.  G.  Bull.,  vol.  8.  No.  4,  pp.  455-457).  Exact  relationship 
of  ( unnoti  to  Trenton  group  was  wtirkid  out  during  summer  of  1922  by  R S. 
Bossier  ami  E.  O.  Ulrich.  The  Cannon  Is  composed  of  layers  of  dove  ami  gray  Is 
both  porous  and  tight.  Well  exposed  Jusl  SW.  of  Kettle  Creek  pool.  In  Cannon 
Co..  Tenn..  where  it  Is  250  ft.  thick,  but  at  Nashville  It  is  absent  or  only  5 to  25 
ft.  thick.  * 


E.  O.  Ulrich,  1924  (Tenn.  Dept.  Ed.,  Div.  Geol.,  Bull.  28,  p.  34),  and  C. 
Butts,  1920  (Ala.  Geol.  Snrv.  Spee.  Rept.  No.  14,  chart  opp.  p.  80),  show 
Cannon  In.  of  Tenn.  os  underlying  Catheys  Is.,  overlying  Blgby  ls„  and 
as  50  to  300  ft.  thick.  This  Is  present  accepted  definition.  They  extend 
mime  into  SW.  Va.,  and  consider  the  fm.  to  be  of  Trenton  age. 

Cannonball  marine  member  (of  Lance  formation). 

Upper  Cretaceous:  Southwestern  North  Dakota  and  northwestern  South 
Dakota. 


E.  R.  Lloyd,  1914  (U.  S.  O.  S.  Bull.  541.  pp.  248.  249).  The  Cannonball  marine 
memb.  comprhws  upper  250  or  300  ft.  of  l4lr.ee  fm.  It  is  typically  exposed  In  bluffs 
of  cannonball  River,  in  Twp.  132  and  133  N„  R.  8 W.  IMorton  Co  N Dak  1 
where  It  consists  of  1440,  ft.  of  strata,  as  follows  (descending)  : (1)  Calc,  ss 
0 Inches;  <2)  gray,  partly  consolidated  ss.  containing  numerous  layers  cemented 
with  Iron,  10 „ ft.;  (3)  yellow  consolidated  ss..  5 ft.;  (4)  hard  red  ss..  0 Indies- 
(5)  dark-gray  sh.  with  “cannonball"  concretions.  25  ft.;  (8)  very  dark-grav  sh 
very  sandy,  with  a layer  of  marine  shells  20  ft.  from  base  and  with  "cannonball” 
concretions,  103  ft.:  has.-  concealed.  Top  of  above  section  lies  50 ± ft.  below  top 
T k,1' » ' , ml'ar  ar,‘  exposed  at  other  places  along  Cannonball  River  and 

n bluffs  of  edar  Creek  and  Heart  River.  Several  collections  of  marine  Inverts 
brates  have  been  Identified  by  T.  W.  Stanton  as  belonging  to  a modified  Fox  Hills 
fauna.  Underlies  Fort  Union  fm.  and  rests  on  400  X.  450  ft.  of  somber-colored 
sb.,  yellow  ss..  and  thin  lignite  beds  composing  lower  part  of  lattice  fm. 

E R',  IJ°yd  and  C’  3 Har',«.  1915  (Jour.  Geol.,  vol.  23.  pp.  523-547)  In  a large 

d^rnt  °,  TUrl  Klv*r  in,N-  I,ak-  an“  H ”ak  1 fnt  consists  of  2 
nonmarine  part  containing  a flora  very  similar  to.  If  not 

fun.  do*  on  o K°rt  Unl‘,n'  and  an  upP-r  mnrinf-  memb.  containing  a 

fauna  closely  resembling,  but  not  identical  with,  that  of  Fox  Hills  ss.  This  upper 

part,  on  account  of  Its  peculiar  fauna,  has  been  mapped  separately  and  named 
C nnnonbalt  marine  memb.  of  Lance  l,n.  Farther  W.  nonmarine  beds  bearing  lignite 
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and  occupying  a similar  strat.  position  have  been  named  Ludlow  lignitlc  memb.  of 
the  Lance.  The  Cannonball  marine  memb.  has  been  mapped  from  Mandan  to  a 
point  4 ml.  W.  of  Haley.  N.  Dak.,  a total  distance  of  about  130  ml.  The  presence 
of  brackish-water  fossils,  Ostrea  glabra,  near  Yule  on  Little  Missouri  River  In 
Billings  Co.,  N.  Dak.,  shows  that  the  sea  probably  extended  some  distance  farther 
to  W.  than  Its  sediments  have  been  mapped.  The  extent  of  this  memb.  E.  of 
Missouri  River  is  unknown.  Cannonball  memb.  becomes  gradually  thinner  to  W., 
and  sea  in  which  it  was  deposited  perhaps  did  not  extend  as  far  W.  as  Mont.  line. 
The  oyster  beds  near  Yule,  Billings  Co.,  may  represent  western  limit  of  Cannonball 
sea.  This  sea  presumably  advanced  into  western  N.  and  8.  Dak.  from  E.  or  NE., 
and  by  Inference  the  Cannonball  memb.  continued  with  undiminished  or  with 
increased  thickness  to  N.  and  NE.,  but  region  Is  too  deeply  drift  covered  to  prove 
this.  It  is  contemp.  with  Ludlow  lignitlc  memb.  and  overlies  400  to  525  ft.  of 
somber-colored  sh.,  yellow  as.,  and  thin  lignite  beds  composing  the  lower  (non- 
marine) memb.  of  the  Lance.  It  consists  chiefly  of  dark  sandy  sh.  or  shaly  ss.  with 
subordinate  amount  of  dark-yellow  and  gray  ss.  and  some  thin  lss.  All  the  strata 
are  lenticular  and  individual  beds  can  be  followed  for  only  short  distances.  (Gives 
detailed  section  in  some  of  which  beds  belonging  to  Cannonball  marine  memb.  are 
shown  as  overlying  Ludlow  lignitlc  memb.  and  in  others  as  grading  laterally  Into  the 
Ludlow.]  A peculiar  feature  of  both  Fox  Hills  ss.  and  Cannonball  memb.  of  Lance 
Is  abundance  of  round  concretions  commonly  known  as  “cannonballs."  They  are 
formed  by  cementation  of  the  sandy  sh.  by  deposition  of  calcium  carbonate.  No 
definite  line  could  be  drawn  btw.  Cannonball  marine  memb.  and  lower  part  of 
the  Lance,  it  being  impossible  to  tell  where  nonmarine  beds  stop  and  marine  beds 
begin.  [Lower  part  of  Lance  later  named  Hell  Creek  memb.J 

See  U.  S.  G.  S.  Bull.  627,  1918,  by  D.  E.  Winchester,  C.  J.  Hares,  E.  R. 
Lloyd,  and  E.  M.  Parks,  and  U.  S.  G.  S.  P.  P.  128A,  1920,  by  T.  W.  Stanton. 
The  U.  S.  Geol.  Survey  now  classifies  the  Cannonball  memb.  and  the 
demonstrably  equiv.  part  of  Ludlow  lignitlc  memb.  as  Upper  Cret. 

See  also  Tor  ring  ton  memb.  of  Lance  fm. 

Cannonballian  series. 

A term  employed  by  C.  [R. ] Keyes  instead  of  Cannonball  marine  memb.  of 
Lance  fm. 

Cannon  Corners  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  New  York.  Named  for 
Cannon  Corners,  Clinton  Co.  See  Jour.  Geol.,  vol.  32,  pp.  645,  065,  1924. 

Canon  rhyolite. 

Age  ( ?) : Nevada. 

J.  C.  Merriam,  1910  (Calif.  Univ.  Dept.  Geol.  Bull.,  vol.  6,  pp.  29,  30,  31). 

Canter  limestone. 

Mississippian : Southern  Ohio  (Jackson  County). 

E.  B.  Andrews.  1871  (Ohio  Geol.  Surv.  Rept.  Prog.  1870.  pp.  158,  103).  [Mentioned 
occurrence  of  Maxville  Is.  near  Enoch  Canter’s  (p.  158),  and  mentioned  ore  found 
on  Canter  la.  (Maxville  or  lotcer  Carboniferous ) in  Hamilton  Twp.  Jackson  Co.J 

Cnntera. 

Cretaceous:  Mexico. 

J.  P.  Kimball,  1869  (Am.  Jour.  Sci.,  2d.  vol.  48,  pp.  379-388). 

Canterbury  granite  gneiss. 

Late  Carboniferous  or  post -Carboniferous  (?):  Eastern  Connecticut  and 
southern  Massachusetts. 

H.  E.  Gregory,  1906  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  6.  pp.  115,  136.  142,  and 
map).  Canterbury  granite  gneiss. — Essentially  a muscovlte-biotlte  gneiss,  varying 
from  a rock  of  flue  and  even  grain  to  one  of  porphyrltlc  texture  with  feldspar 
crystals  a quarter  of  an  Inch  long.  Extends  for  15  ml.  through  Pnmfret,  Brooklyn, 
Hampton,  and  Canterbury,  and  smaller  detached  areas  occur  in  neighboring  towns. 
Is  intrusive. 
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Canton  shale  member.  (In  Carbondale  formation.) 

Pennsylvanian:  Central  western  Illinois  (Fulton  County). 

T.  E.  Savage,  1021  (111.  Geol.  8urv.  Extr.  from  Bull.  38).  Overlying  the  calc.  sh. 
above  the  Is.  cap  rock  of  Springfield  (No.  5)  coal  in  Avon  and  Canton  quads,  there 
is  usually  a bed  of  gray  sh.  exposed  in  several  places  along  Big  Creek  and  its 
tributaries  8.  of  Canton.  It  is  here  named  Canton  sh.  memb.  Thickness  is  0 to 
30  ft. 

Canton  schist. 

Cambrian  or  pre-Cambrian:  Northwestern  Georgia  (Tate  quadrangle). 

W.  8.  Bayley,  1928  (Ga.  Geol.  Rurv.  Bull.  43,  pp.  43-40,  map).  Canton  schist. — 
Graphitic  garnet  mica  schist.  Possibly  same  as  Hiwassee  schist,  to  which  it  is 
remarkably  similar,  but  the  two  schists  are  so  widely  separated  in  Tate  quad, 
that  correlation  is  not  certain  ; therefore  the  new  local  name.  Bortiered  on  both 
sides  by  Carolina  gneiss,  into  which  it  grades  by  inter-layering.  Best  exposed  in 
neighborhood  of  Canton,  at  SW.  corner  of  quad.  Is  Camb.  or  Archean. 

Canton  phacolithic  complex. 

Pre-Cambrian:  Northwestern  New  York  (Canton,  Gouverneur,  and  Ogdens- 
burg  quadrangles). 

A.  F.  Buddington,  1929  (N.  Y.  State  Mus.  Bull.  281,  pp.  65-76).  Canton  phacolithic 
complex. — The  Canton  granite  masses  form  a phacolithic  complex,  consisting  of 
2 granite  shells  with  an  Intervening  rone  of  Grenville.  Passes  through  village 
of  Canton.  Intrudes  Grenville  series.  Occurs  in  Canton,  Gouverneur,  and  Ogdcns- 
burg  quads.  [According  to  p.  52  the  Canton  phacolith  belongs  to  his  Alexandria 
type  of  granite.] 

Cantreli  sand. 

A subsurface  sand,  of  Penn.  age.  in  Stephens  Co.,  southern  Okla.,  lying  at 
1,800  ft.  depth  in  Empire  pool,  the  Surber  sand  lying  at  1,700  ft.  and 
the  Shelton  sand  at  1,900  ft. 

Cantua  sandstone  member. 

Eocene:  Southern  California  (north  of  Coalinga  region). 

R.  Anderson  and  R.  W.  Pack.  1915  (U.  S.  G.  S.  Bull.  603,  pp.  33.  59-63,  and  map). 
Canfua  ss.  memb. — A huge  lens  of  massive,  medium  to  fine-grained,  gray,  con- 
cretionary as.  and  interbedded  clay  sh.  that  forms  lower  and  major  part  of 
Martinez  (?)  fm.  within  a small  area.  Max.  thickness  at  least  4,500  ft.  Rests 
uncon.  on  Moreno  fm.  Is  overlain  by  and  in  places  grades  laterally  into  dark 
clay  sh.  that  composes  the  rest  (400  to  1,100  ft.)  of  Martinez  (?)  fm.  Named 
for  fact  it  reaches  greatest  development  at  head  of  W.  branches  of  Cantua  Creek, 
Fresno  Co. 

According  to  B.  L.  Clark,  1921  (Jour.  Geol.,  vol.  29),  these  beds  belong  to  biB 
Meganos  group  and  are  younger  than  the  Martinez. 

B.  L.  Clark,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  No.  7,  p.  1050).  Cantua  ss.  is 
regarded  as  memb.  of  Capay  fm.  [On  pi.  89  he  mapped  Cantua  ss.  memb. 
separately.] 

tCantua  shale. 

Oligocene  or  Eocene:  Southern  California  (Coalinga  region). 

C.  C.  Church,  1930  (Pan- Am.  Geol.,  vol.  54,  No.  1,  p.  79).  At  the  well-known  loc. 
of  Cantua  sh.  in  Phoenix  Canyon  impressions  of  foraminifern  are  abundant  and 
at  other  places  well-preserved  fossils  have  been  found.  The  affinities  of  the  fauna 
seem  to  be  with  Mio.  rather  than  Eo.  [The  fm.  was  not  defined.] 

G.  D.  Hanna,  1930  (pp.  79-80  of  book  cited  above),  mentioned  fossils  collected  from 
Cantua  sh.  but  did  not  deflue  the  fm.  He  stated  that  in  1927  52  sp.  of  diatoms 
were  listed  from  Cantua  sh.,  mostly  from  Phoenix  Canyon,  near  Coalingu,  and 
that  fossils  seem  to  indicate  lower  Mlo. 

In  corrected  copies  of  above  abstracts  of  Symposium  of  29th  Ann.  Meeting 
Cordilleran  sec.  of  Geol.  Soc.  Am.,  published  in  Geol.  Soc.  Am.  Bull.,  vol. 
42,  No.  1,  1931,  pp.  302-307,  the  name  Lillis  sh.  was  used  instead  of 
Cantua  sh .,  preoccupied. 
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Cantwell  formation. 

Upper  Cretaceous:  Southern  Alaska  (Cantwell  River  region). 

G.  H.  Eldridge,  1900  (U.  8.  G.  S.  20th  Ann.  Rept..  pt.  7,  p.  10,  map).  Cantwell  cgl. — 
Cgls.  and  coarse  sss. ; matrix  quartz ; pebbles  are  of  dark  si.,  perhaps  derived 
from  Sushltna  slates,  on  which  they  presumably  rest.  Outcrop  for  mi.  or  two  along 
banks  of  Cantwell  lilver.  Thickness  000  to  700 ± ft.  Older  than  Kenal  series. 

This  fm.  was  for  many  years  classified  as  Eo.,  on  basis  of  fossil  plants 
derived  from  it*  but  with  recognition  of  possibility  it  might  be  late  Crct., 
as  structural  relations  seemed  to  indicate.  In  Feb.  1937  the  Upper  Cret. 
age  of  the  fm.  was  accepted  by  U.  S.  Geol.  Survey*  on  the  basis  of  fossil 
plants  collected  from  it  and  identified  by  R.  W.  Chaney. 

Canville  limestone. 

Pennsylvanian : Southeastern  Kansas  and  western  Missouri. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soo.  6th  Ann.  Field  Conf.  Guidebook,  pp.  91,  97). 
(See  under  Dennis  fm.] 

J.  M.  Jewett,  1932  (pp.  99,  102,  103,  of  book  cited  above).  Canville  Is.  is  proposed 
for  Is.  next  above  Galesburg  sh.  and  below  Stark  sh.  Nnm»*d  for  Canville  Creek, 
Neosho  Co.  Been  trnced  by  writer  from  T.  18  S.,  to  T.  29  S.  Generally  about 
3 ft.  thick,  bluish  gray,  fossiliferous.  In  S.  part  of  Its  outcrop  It  sets  off  the  ss. 
and  sandy  sh.  (Dodds  Creek  ss.)  of  underlying  Galesburg  sh.  from  overlying 
black  platy  Stark  sh.,  and  in  N.  part  it  separates  the  yellow  sh.,  the  Galesburg, 
from  the  black  Stark  sh.  In  N.  part  of  Linn  Co.  it  1b  represented  by  very  calc, 
sh.  less  than  1 ft.  thick.  Its  horizon  is  known  at  Kansas  City  by  the  p)ane  btw. 
Galesburg  aud  Stark  shales,  which  are  easily  recognized  by  their  color  and 
fossils. 

See  also  J.  M.  Jewett,  1933  (Kans.  Acad.  Sci.  Trans.,  vol.  36,  pp.  131-136). 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Jewett  is  author 
of  this  name. 

Canyon  formation  (also  Canyon  group). 

Pennsylvanian:  Central  northern  and  central  Texas. 

W.  F.  Cummins,  1891  (Tex.  Geol.  Surv.  2d  Ann.  Rept.,  pp.  361-374).  Canyon  div. — 
Largely  massive,  heavy-bedded  lss.,  930  ft.  thick.  Underlies  Cisco  div.  and  overlies 
Strawn  div. 

In  Palo  Pinto  Co.,  type  region,  consists  of  750  ft.  of  massive  lss.,  sss.,  and 
gray  shales,  with  a heavy  Is.  at  base.  Canyon  group  is  now  divided  into 
(descending)  Caddo  Creek*  Brad,  Graford,  and  Palo  Pinto  fms. 

Named  for  Canyon,  Palo  Pinto  Co. 

tCanyon  conglomerate. 

Pliocene:  Yellowstone  National  Park. 

W.  H.  Weed,  1896  (U.  S.  G.  S.  Yellowstone  Nat.  Park  folio,  No.  30).  Canyon  cgl. — • 
Thinly  bedded  light-colored  cgls.  and  gravels  exposed  only  In  stream  cuttings  nlohg 
Lamar  River  and  the  Grand  Canyon.  Composed  of  well-rounded  pebbles  of  Archcan 
gneisses  and  andesitic  material  derived  from  underlying  breccias.  Capped  by  recent 
busalt.  Named  for  occurrence  in  Grand  Canyon  of  the  Yellowstone. 

Replaced  by  geographic  name  Tower  Creek  cgl. 

Canyon  City  group. 

Upper  Cretaceous  (Montana)  : Southeastern  Colorado  (Canyon  City  re- 
gion). 

F.  V.  Ilaydcn,  1800  (U.  8.  Geol.  Surv.  Colo,  and  N.  Mex.  3d  Ann.  Rept.,  pp.  89-91). 
Near  Hardscrabble  Creek,  a small  branch  running  into  Arkansas  River  just  below 
Canyon  City,  there  Is  a small  area,  about  8 ml.  square,  occupied  by  coal  strata, 
for  which  1 propose  the  provisional  name  of  Canyon  City  group.  I have  but  little 
doubt  careful  study  will  show  that  it  is  a fragment  of  the  great  lignite  group 
of  the  North. 

W.  T.  Lee,  1917  (U.  8.  G.  8.  P.  P.  101.  pp.  162-169).  The  coal-bearing  Btrata  of 
Canyon  City  region  belong  to  Vermejo  fm. 
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Canyon  Creek  member  (of  San  Joan  tuff). 

Tertiary  (Miocene?  or  OUgoeene?) : Southwestern  Colorado  (Ouray  dis- 
trict). 

W.  S.  Burbank.  1930  (Colo.  Scl.  Soc.  Proc.,  vol.  12.  p.  180).  Canyon  Creek  memb.  of 
San  Juan  tuff. — Lower  memb.  of  San  Juan  tuff  in  vicinity  of  Canyon  Creek, 
Sneffels,  and  Ouray.  I*  moat  important  cliff-forming  part  of  San  Juan.  Ranges 
from  fine  sandy  tuffs  to  coarse  aggl.  and  breccia,  with  interbedded  conglomeratic 
beds,  which  differ  from  the  others  by  being  compost'd  partly  or  largely  of  dis- 
tinctly rounded  waterworn  boulders  of  the  volcanic  rocks.  It  is  mainly  by  reason 
of  presence  of  these  cgl.  beds  and  their  character  that  the  two  fold  division  of 
San  Juan  tuff  has  been  made.  Thickness  300  to  1,200  ft.  Underlies  Sneffela 
memb.  of  San  Juan  tuff,  which  is  comparatively  free  from  cgl.  layers.  The  rock 
fragments  composing  Canyon  Creek  memb.  comprise  a great  variety  of  lavas,  many 
of  them  porphyritic  andesites  and  lathes.  Characteristic  color  of  memb.  is  dull 
greenish  gray,  but  some  reddish  or  purplish  beds  are  present.  The  coarse  aggls. 
are  commonly  chaotic  and  exhibit  bedding  only  when  viewed  ut  a distance,  but  the 
tuffs,  cgls.,  and  conglomeratic  beds  with  which  they  an*  interbedded  form  dis- 
tinct layers  and  give  a bedded  appearance  to  whole  fm.  Along  Canyon  Creek  Just 
below  Camp  Bird  mill  this  memb.  is  normally  1 ,100  to  1,200  ft.  thick.  Uncon. 
overlies  Telluride  cgl. 

Canyon  Creek  slate. 

Middle  (?)  Cambrian:  British  Columbia. 

C.  S.  Evans,  1933  (Canada  Geol.  Surv.  Summ.  Kept.  1932,  pt.  A2,  p».  123). 

tCanyon  Largo  group. 

Eocene  and  older  ( ?) : Southwestern  Colorado  and  northwestern  New 
Mexico. 

W.  II.  Holmes,  1877  (U.  S.  Geol.  and  Geog.  Surv.  T«'rr.  9th  Ann.  Rept.,  for  1875, 
pis.  35,  38),  showed  Canyon  Ixirgo  of  Newberry  and  underlying  Puerco  marls  of 
Cope  as  = Wasatch  fm.  The  compiler  has  been  unable  to  find  that  Newberry  ever 
published  the  term  Canyon  Largo  group.  He  did  describe  the  rocks  of  Canyon 
Largo,  but  did  not  apply  to  them,  even  in  a descriptive  way,  the  term  Canyon 
Largo  group.  On  pi.  38  of  book  cited  above  Holmes,  however,  used  the  term 
Canon  Largo  group,  and  on  pi.  35  he  used  Cation  Largo  of  Newberry. 

J.  B.  Reeslde.  Jr.,  1924  (U.  S.  G.  8.  P.  P.  134,  p.  tt>,  showed  Canyon  Largo  group 
of  Holmes,  1877,  as  = Wasatch,  Torrejon,  Puerco,  ami  Ojo  Alamo  fins,  of  present 
terminology. 

Named  for  Canyon  Largo,  in  NE.  part  of  San  Juan  Co.  and  W.  part  of 
Rio  Arriba  Co.,  N.  Mex. 

Canyon  Largo  sandstone. 

Eocene:  Northwestern  New  Mexico. 

C.  R.  Keyes,  1900  (Geol.  Soc.  Am.  Bull.,  vol.  17,  p.  725).  Canyon  Largo  *m,,  700  ft. 
thick,  underlie  Chaco  marls  and  overlie  Torreon  fm.  [Torrejon  1.  [Derivation  of 
name  not  given  ] 

Appears  to  be  lower  part  of  Wasatch  fm.  of  NW.  N.  Mex. 

tCap  au  Gres  sandstone. 

Lower  Ordovician:  Northeastern  Missouri,  western  Illinois,  and  south- 
eastern Iowa. 

C.  R.  Keyes,  1898  (Iowa  Acad.  Sci.  Proc.,  vol.  5,  pp.  59,  00).  Cap  nu  Ore # #«. — Very 
massive,  fine-grained,  soft  sand  rock,  homogeneous  in  texture,  of  white  or  yellowish 
color.  Thickness  125  ft.  Underlies  Folley  is.  and  overlies  Cambrian  Winfield 
dol.  Typically  developed  at  Cap  au  Gres,  a headland  on  111.  side  of  Miss.  Itiver  in 
[Calhoun  Co.]  111. 

Same  as  St.  Peter  ss.,  older  name. 

Capay  formation. 

Eocene  (middle)  : Northern  California  (Sacramento  Valley). 

T.  H.  Crook  and  J.  M.  Kirby,  June,  1935  (Geol.  Soc.  Am.  Proc.  1934,  pp.  334-335). 
Capay  fm. — Recent  reconn,  work  in  Sacramento  Valley  has  resulted  in  discovery.  In 
Capay  Valley  W.  of  Rumsey  Hills,  of  Eo.  deposits  extending  continuously  14  mi. 


Digitized  by  Google 


340  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Thes'  grade  in  character  from  purely  channel  cgls.  occupying  a bed  in  tilted  Cret. 
shales  at  N.  end  to  presumably  estuarine  deposits  bearing  fauna  identical  with 
that  in  Butte  gravels  of  Marysville  Buttes  and  probably  correlative  with  that  of 
Lillis  Ranch,  N.  of  Coalings.  Mas.  thickness  at  least  2,400  ft.  There  is  evidence 
that  much  of  material  wns  locally  derived. 

B.  L.  Clark,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  7,  pp.  1036,  1050,  pi.  89).  Lower 
part  of  middle  Eo.  in  RlggB  Canyon  fault  zone  of  Mount  Diablo  area  is  = Capay  fm., 
a name  proposed  by  T.  H.  Crook  and  J.  M.  Kirby  for  a series  of  Eo.  deposits  in 
Capay  Valley,  W.  of  town  of  Winters  [Yolo  Co.].  These  deposits  are  found  along 
S \V . border  of  Sacramento  Valley.  In  this  paper  the  name  Is  used  as  a stage 
name  to  designate  strata  which  are  apparently  contemp.  with  the  deposits  of 
type  loc.  Strat  {graphically,  the  deposits  of  Capay  stage  He  btw.  those  of  the 
Megauos  (below)  and  the  Domengine  (above).  [Page  1036.  On  pi.  89  Clark 
mapped  Capay  fm.  in  Coallnga  region,  and  placed  it  above  Cantua  ss.  memb.  On 
p.  1050  he  described  Capay  fm.  N.  of  Coallnga  as  mostly  dark-colored  shales,  1,000 
ft.  thick,  and  included  In  It  Cantua  ss.  memb.] 

tCape  Ann  granite. 

Devonian  or  Carboniferous:  Northeastern  Massachusetts  (Essex  County). 

C.  H.  Clapp,  1910  (Igneous  rocks  of  Essex  Co..  Mass.),  stated  that  Capr  Ann  granite 
is  same  as  Quincy  granite.  Sec  B.  K.  Emerson.  1917  (U.  S.  G.  S.  Bull.  597,  pp. 
188-189  and  map).  Named  for  occurrence  at  Cape  Ann,  Essex  Co. 

Cape  Barrd  beds. 

Devonian : Quebec. 

J.  M.  Clarke,  1905  (N.  Y.  State  Mus.  Bull.  80,  p.  151). 

tCape  Beaufort  eoal  measures. 

Cretaceous:  Alaska. 

W.  H.  Dali  and  G.  D.  Harris,  1892  <U.  8.  G.  8.  Bull.  84.  p.  249),  and  W.  H.  Dali, 
1896  (U.  8.  G.  8.  17th  Ann.  Kept.,  pt.  1,  pp  819-820).  (Assigned  to  Carbf.] 

G.  C.  Martin.  1926  (U.  8.  G.  8.  Bull.  776,  pp.  456—457).  "Cape  Beaufort  coal  mens* 
ures"  of  Dnll  and  of  Dali  and  IlarriB  is  Corwin  fm.  (Cret.).  Probably  reason 
Schrader  introduced  Cnru-in,  instead  of  using  the  older  name  "Cape  Beaufort.-’ 
was  the  suspicion  that  Carbf.  rocks  might  have  been  included  under  latter  name. 

Cape  Blanc  formation. 

Upper  Ordovician:  Quebec  ( 1‘erce ) . 

C.  Schuchert,  1030  (Am.  Jour.  Sci.,  5th,  vol.  20,  pp.  161-170).  [Bee  under  White- 
head fm.l 

TCupe  Blanco  beds. 

Miocene:  Southwestern  Oregon  (Port  Orford  quadrangle). 

See  1902  and  1913  entries  under  Empire  fm.  (Mio.). 

Cape  Bon  Anti  limestones. 

Devonian:  Quebec  (Gaspe  Peninsula). 

J.  M.  Clnrke,  1900  (N.  Y.  State  Mus.  Mem.  3,  vol.  3,  pp.  80-81).  Mr.  Charles 
Schuchert  and  writer  have  thought  that  the  passage  beds  of  Billings  (Nos.  3,  4. 
5,  6)  which  are  displayed  in  the  fine  700-foot  vertical  escarpment  at  Cape  Bon 
Ami  W.  of  Cape  Gaspe.  may  receive  the  name  of  Cape  lion  Ami  lss.  Underlie 
Grande  Grbve  Isa.  (Oriskany)  and  overlie  St.  Alban  lss.  (Helderbergian). 

Cape  Canon  formation. 

Upper  Ordovician:  Quebec  (Perce) . 

J.  M.  Clarke.  1908  (N.  Y.  State  Mus.  Mem.  9.  p.  59).  Cape  Canon  maeeive.  Silurian. 
Percfi,  Quebec. 

C.  Schuchert.  1930  (Am.  Jour.  8ci„  5th,  vol.  20,  pp.  161-164).  Cape  Canon  fm. 
Is  of  tipper  Ord.  age.  Oldest  known  fm.  in  PercO  area.  Light-blue,  thln-bedded 
lss.  separated  by  thin  xones  of  black  nrglll.  shales.  Much  disturbed.  Exposed 
thickness  630  ft.  Has  yielded  no  fossils  to  anyone.  No  Middle  Ord.  or  Sil.  are 
present  about  Perce.  As  the  younger  Whitehead  fm.  may  be  2.000  ft.  or  more  thick, 
It  is  probable  ('ape  Canon  fm.  is  only  a part  of  this  younger  series,  and  this  ap- 
pears to  be  proved  by  the  fossils  of  Limekiln  eg!.,  which  was  thought  by  Clarke 
to  be  part  of  Cape  Canon  fm.  All  of  these  fins.  are  Upper  Ord. 
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Cape  Cod  series. 

Tertiary  and  Quaternary:  Massachusetts. 

N.  8.  Shaler,  1898  (U.8.G.8.  18th  Ann.  Rppt.,  pt.  2.  p.  535) . Include*  Nazhaquitsa 
and  Barnstable  seriea  and  other  unnamed  later  deposits. 

Cape  Dauphin  formation. 

Pennsylvanian:  Nova  Scotia. 

W.  A.  Bell.  1923  (Canada  OeoL  Surv.  Mem.  133,  p.  93). 

Cape  Elizabeth  formation.  (In  Casco  Bay  group.) 

Carboniferous  (Pennsylvanian?) : Southwestern  Maine. 

F.  J.  Kata,  1917  (Wash.  Acad.  8cl.  Jour.,  vol.  7,  p.  198).  Cape  Elizabeth  fm. — 
Uraywacke  schists,  gray  gritty  slates,  serlclte  phyllit • s,  and,  calc,  laminae.  In- 
cluded in  Casco  Bay  group. 

F.  J.  Katz,  1917  (U.8.G.S.P.P.  108,  p.  170).  Cape  Elizabeth  fm.— An  assemblage 
of  mostly  thin-bedded,  light-gray  siliceous  and  sericitlc  slates,  heavier  beds  of 
graywacke  si.,  schist,  and  qtzlte,  containing  at  short  Intervals  thin  layers  or 
laminae  of  black  micaceous  phylllte  and  light  bluish  calc,  schist  or  si.  Thickness 
estimated  at  600  ft.  Basal  fm.  of  Casco  Bay  group.  Underlies  Spring  Point 
greenstone  and  overlies  Kittery  qtzlte.  Assigned  to  Penn.  (?).  Named  for  devel- 
opment at  Cape  Elizabeth,  Cumberland  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  are  mapped  as 
Penn. 

tCape  Fear  formation. 

Cretaceous  (Upper)  : Coastal  plain  of  North  Carolina. 

L.  W.  8tephen*on.  1907  (Johns  Hopkins  Unlv.  Clrc.  No.  71,  pp.  93-99).  Capefear 
fm  . — Arkoslc  and  mli’aceous  Bands  and  clays  and  various  lntergradntlons  of  arm. 
clays  and  argill.  aands.  Beds  range  In  thickness  from  a few  ft.  to  10  or  12  ft. 
Name  used  tentatively,  since  future  Investigations  may  prove  equivalency  with 
established  fms.  elsewhere.  Believed  to  be  approx,  synchronous  with  Patuxent 
div.  of  Potomac  series  of  Md.  and  Va.,  although  It  may  Include  a portion  of  the 
Potomac  younger  than  the  Patuxent.  Thickness  300  ft.  Uncon.  underlies  Bladen 
(Black  Creek]  fm. 

By  1910  the  equivalency  of  tCape  Fear  fm.  with  the  Lower  Cret.  Patuxent 
fm.  was  believed  to  have  been  established,  and  local  name  “Cape  Fear” 
was  dropped.  Further  work,  however,  furnished  satisfactory  proof  that 
the  deposits  are  chiefly  If  not  wholly  of  Upper  Cret.  age,  and  that  if  they 
contain  any  representative  of  Patuxent  fm.  it  must  be  in  their  lower 
part  (See  C.  W.  Cooke,  U.S.G.S.P.P.  140F,  pp.  138-139,  192B.)  Ad- 
ditional work  established  fact  that  these  deposits  are  chiefly  if  not 
wholly  the  northward  extension  of  Tuscaloosa  fm..  and  they  are  now 
called  by  that  name,  although  some  beds  of  Lower  Cret.  age  may  be 
Included;  but  if  present  they  will  hereafter  be  excluded.  (Sec  C.  W. 
Cooke,  U.S.G.S.  Bull.  807,  1936.) 

Named  for  exposures  ou  Cape  Fear  River. 

tCape  Girardeau  marble. 

Middle  Ordovlelnn:  Southeastern  Missouri  (Cape  Girardeau  County). 

B.  F.  Shumard.  1853  (Mo.  Qeol.  Surv.  2d  Ann.  Rept..  pt.  2.  p.  155),  divided  the 
so-called  Trenton  la.  (overlain  by  Cape  Girardeau  Is.)  at  Cape  Girardeau  Into 
(deacendlng)  : (1)  Fine-grained  reddish  brown  argil],  as.,  10  ft.:  (2)  white  and 
bluish  white,  masslve-bedded  crystalline  Is.,  of  tine  texture,  carrying  Trenton  fos- 
elle,  60  ft. — the  well-known  Cajie  Girardeau  marble;  (3)  white  crystalline  is..  In 
heavy  beds,  35  ft.;  (4)  blue  schlstoee  Is.,  highly  fosslllferous.  2 ft. 

Is  a part  of  Klmmswick  lu. 

tCape  Girardeau  limestone. 

See  Oirardeau  U. 


Digitized  by  G6ogIe 


342  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


tCapo  Girardeau  sandstone. 

Upper  Ordovician  (Richmond)  : Southeastern  Missouri. 

B.  F.  Sbumard,  1868  (St.  Louis  Acad.  Scl.  Trans.,  vol.  2.  p.  156).  Cape  Girardeau 
88. — Ss..  HO  to  100  ft.  thick,  composing  middle  fm.  of  Hudson  River  group  in  Capo 
Girardeau  Co.  Separated  from  overlying  Cape  Girardeau  Is.  by  25  ft  of  blue 
sb.  overlain  by  25  ft.  of  yellow  sb.  Underlain  by  60  ft  of  dark  sh.,  which  over- 
lies  Receptaculites  Is. 

C.  L.  Dake,  1918  (Mo.  Bur.  GcoL  and  Mines  vol.  15,  2d  ser.).  Thebes  ss.,  0 to  100 
ft.  thick,  is  Cape  Girardeau  88.  of  Shumard. 

J.  Bridge,  1930  (personal  communication)  stated  that  tCnpe  Girardeau  ss.  is=*  lower 
part  of  Thebes  89. 

Named  for  Cape  Girardeau,  Cape  Girardeau  Co. 

Cape  Horn  slate. 

Mississippian : Northern  California  (Colfax  quadrangle). 

W.  Lindgren,  1900  (U.8.G.S.  Colfax  folio.  No.  66).  Cape  Horn  $1. — The  charac- 
teristic rocks  are  fissile  typical  clay  slates,  almost  black  when  fresh  and  weather- 
ing to  a gray  or  silvery  white  color.  Small  la.  lenses  are  found  below  Cape 
Horn,  in  Bear  River  Canyon  W.  of  Dutch  Flat,  and  in  canyon  of  South  Fork  of 
Yubu  River  S.  of  Relief;  they  are  ordinarily  only  few  ft.  thick.  Meager  fossils 
not  diagnostic  as  to  age.  The  fm.  corresponds  to  part  of  Calaveras  fm.,  and  is 
assigned  to  Carbf.  Overlies  Relief  quite  and  underlies  Delhi  fm.  Named  for 
occurrence  at  Cape  Horn,  overlooking  North  Fork  of  American  River,  in  Placer  Co. 

Cape  John  formation. 

Carboniferous:  New  Brunswick,  Prince  Edward  Island,  and  Nova  Scotia. 

II.  M.  Ami.  1890  (British  Ass.  Adv.  Scl.  Rept.  1899,  p.  756). 

Cape  May  formation. 

Pleistocene  (late)  : New  Jersey  and  southeastern  Pennsylvania. 

R.  D.  Salisbury.  1898  (N.  J.  Oeol.  Surv.  Ann.  Rept.  State  Geol.  1897,  pp.  19-20). 
Cape  May  fm. — Those  deposits  of  late  glacial  and  early  postglacial  time,  which 
were  made  beyond  region  directly  affected  by  the  ice  or  its  drainage.  Includes  much 
of  loam  which  has  heretofore  been  referred  to  under  name  “low-level  Jamesburg.*’ 
In  places  overlain  by  high-level  loam  which  in  earlier  repts  was  referred  to  under 
name  “high  level  Jamesburg  loam."  Overlies  Pcnsauken  fm.  Probably  at  least 
partly  contemp.  with  drift  of  last  [Wisconsin!  glacial  epoch.  Covers  whole  of 
Cape  May  Co.,  N.  J. 

Is  top  fm.  of  Columbia  group,  of  nonglacial  origin.  Now’  considered  to  be 
of  same  age  as  glacial  deposits  of  Wisconsin  stage. 

Cape  Ned  dick  gabbro. 

Devonian  (?)  : Southwestern  Maine  (York  County). 

A.  Wandke.  1922  (Am.  Jour.  8c!.,  5th,  vol.  4,  p.  151).  Cape  Reddick  gabbro. — A 
email  oval  stock  measuring  about  *4  by  % mi.  Shows  four  phases — the  contact 
phase,  a dark  coarse-grulned  phase,  a very  dark,  almost  black  phase,  and  a light- 
colored  central  phase.  Of  Dev.  (?)  age.  Occurs  at  Cape  Neddlck,  York  Co. 

Capistrano  formation. 

Upper  Miocene  or  Pliocene:  Southern  California  (between  Santa  Ana  and 
Oceanside). 

A.  O.  Woodford.  1925  (Calif.  Univ.  Pub.,  Dept.  Oeol.  Scl.  Bull.,  vol.  15,  No.  7,  pp. 
169,  184,  216-217).  ('apixtrano  fm. — The  light-colored  Monterey  sh.  lg  every- 
where overlain  by  thin-bedded  dark  gray  sh.,  the  contact  being  nearly  or  quite 
conformable.  This  sh.  and  the  associated  ss.  cover  a large  synclinal  area  cen- 
tering about  Capistrano.  Mica  is  prominent  in  the  gray  sh..  and  foramlnifera  and 
other  organisms  are  common  both  in  it  and  in  the  sometimes  abundant  small  Is. 
nodules  or  lenses.  The  sh.  rarely  contains  beds  of  fine  ss.,  which  Is  usually  high 
in  quartz,  and  sometimes  highly  feldspathlc.  At  top  of  fm.  this  ss.  predominates. 
Occasionally  the  gray  sh.  has  white  partings  which  resemble  the  Monterey.  The 
Capistrano  beds  may  properly  belong  with  the  Monterey,  but  because  of  their 
different  lithology  and  local  development  of  breccia  at  or  near  their  base,  they  are 
here  distinguished  as  a separate  fm.  The  shales  are  practically  identical  with 
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those  which  uncon.  overlie  the  Monterey  In  the  nearby  Huntington  Beach  oil  field, 
and  which  are  commonly  called  Fernando  Pliocene.  Thickness  1.200  ft.  Classi- 
fied as  upper  Miocene  (?),  as  uncon.  (?)  overlying  Monterey  sh.,  and  as  uncon. 
overlain  by  San  Mateo  fm.  (Plio.?).  Suggests  correlation  with  Sun  1'ablo  fm 
< upper  MIo. ),  but  “fossil  evidence  la  Inconclusive,”  and  the  beds  may  be  lower 
Plio.  [Mapped.] 

Named  for  development  around  Capistrano,  Orange  Co. 

Capitan  limestone.  (Of  Guadalupe  group.) 

Permian:  Western  Texas  and  southeastern  New  Mexico  (Pecos  Valley). 

G.  B.  Richardson,  1904  (Unlv.  Tex.  Min.  Surv.  Bull.  9,  p.  41).  Capitan  Is. — Massive 
white  Is..  0 to  1,800  or  more  ft.  thick.  Conformably  overlies  Delaware  Mtn  fm.  in 
Guadalupe  Mtns.  Top  not  seen  but  believed  to  uncon.  underlie  Castile  gyp. 

Upper  fm.  of  Guadalupe  group.  According  to  N.  H.  Barton  and  J.  B. 
Reeside,  Jr.  (Geol.  Soc.  Am.  Bull.,  vol.  37,  p.  420,  1926)  the  Castile 
gyp.  uncon.  overlies  Capitan  Is.  K.  H.  Crandall  (A.  A.  P.  G.  Bull.,  vol. 
13,  pp.  041-943,  1029),  R.  E.  King  (Univ.  Tex.  Bull.  3042,  p.  13,  1031). 
W.  B.  Lang  (A.  A.  P.  G.  Bull.,  Feb.  1935),  and  other  geologists  are  also 
now  satisfied  (1)  that  Castile  gyp.  is  younger  than  Capitan  Is.  (although 
there  is  diversity  of  opinion  regarding  the  uncon.)  ; (2)  that  typical 
Delaware  Mtn  fm.  of  Delaware  Mtns  includes  in  its  upper  part  the  time 
equiv.  of  Capitan  Is.;  and  (3)  that  the  beds  underlying  Capitan  Is.  and 
called  Delaware  Mtn  fm.  in  Guadalupe  Mtns  are— only  lower  part  of 
Delaware  Mtn  fm.  of  Delaware  Mtns. 

P.  B.  and  R.  E.  King,  1929  (A.  A.  P.  G.  Bull.,  voL  13,  p.  925,  etc.),  extended 
Capitan  Is.  into  eastern  Glass  Mtns,  and  Included  in  It  the  Tessey,  Gilliam,  and 
Vldrlo  deposits. 

R.  C.  Moore,  1933  (see  under  t Glass  Mtns  fm.),  called  the  Capitan  Is.  in  Glass  Mtns 
the  Glass  Mtns  fm.,  a name  (preoccupied)  proposed  by  P.  B.  King. 

P.  B.  King.  1934  (Am.  Jour.  Bel.,  5th,  vol.  45,  p.  786).  Glass  Mtns  fm.  abandoned 
(preoccupied)  and  Capitan  Is.  applied  in  Glass  Mtns  to  include  (descending),  on 
E.  side  of  the  mtns.  Tessey  massive  memb.,  Gilliam  tbin-bodded  memb.,  and  Vldrlo 
massive  memb. ; and,  in  lower  part  of  Capitan  Is.  on  W.  side  of  Glass  Mins,  the 
Altuda  shaly  memb.  ( — lower  part  of  Vldrlo  memb.). 

W.  B.  Lang.  1937  (A.  A.  P.  G.  Bull.,  vol.  21,  No.  7).  In  Pecos  Valley  of  SE. 
N.  Mex.  the  nonbedded  Capitan  Is.  of  reef  zone  grades  laterally  into  Carlsbad  is. 
and  is  In  places  overlain  by  a thin  wedge  of  the  Carlsbad,  and  in  other  places  it 
grades  laterally  into  the  Carlsbad  Is.  (here  treated  as  a distinct  fm.).  It  also 
grades  laterally  into  upper  part  of  Delaware  Mtn  fm.  of  fore-reef  zone. 

P.  B.  King,  1937  (U.  8.  G.  8.  P.  P.  187).  treated  Tessey  Is.  as  a distinct  fm.,  in- 
stead of  Including  it  in  Capitan  Is.  This  Is  present  adopted  definition  of  U.  S. 
Geol.  Survey. 

Named  for  El  Capitan  Peak,  El  Paso  Co.,  Tex.,  which  is  formed  of  the  Is. 

tCapitol  limestone. 

Middle  Ordovician:  Central  Tennessee. 

J.  M.  Salford,  1869  (Geol.  Tenn..  pp.  277-278).  Capitol  Is. — Ls.  having  appearance 
of  laminated  ss.,  being  In  fact  a consolidated  bed  of  calc,  sand  composed  of  com- 
minuted fragments  of  shells  and  corals.  Thickness  20  to  25  ft.  Included  In  Nash- 
ville fm.  Overlies  Orthis  bed  (Hermitage  fm.],  lowest  div.  of  Nashville  fm. 
Underlies  Dove  Is. 

Nongeographic  name.  Beds  represent  lower  part  of  Bigby  Is.,  of  Trenton 
age.  Have  also  been  called  “Mount  Pleasant  phosphate.*’ 

Named  for  fact  the  beds  supplied  the  rock  to  build  Tennessee  State  Capitol. 

Capitol  Creek  shale. 

Middle  Cambrian:  Montana. 

A.  Rothpletz,  1915  (Die  fauna  der  Bolt  formation  bel  Helena  in  Mont.,  Munich,  1915). 

C.  D.  Walcott,  1916  (Smithsonian  Misc.  Coll.,  vol.  64,  p.  291).  Capitol  Creek  8b.  of 

Rothpletz  is  same  as  Park  sh. 
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Cap  Mountain  formation. 

Upper  Cambrian : Central  Texas. 

S.  Paifte.  mil  (D.  8.  G.  8.  Bull.  450.  p.  23).  Cap  Jffu  fm. — At  base  gradual  trans- 
ition  from  ss.  to  Is.,  but  predominantly  Is.,  capped  by  15  to  75  ft.  of  CTow- 
bedded  glauconitic  as.  Thickness  90  ft.  Overlies  Hickory  a*,  and  underlies  Wil- 
berns  fm. 

Named  for  Cap  Mountain,  Llano  Co. 

Capote  limestone. 

Age  ( ?) : Mexico. 

W.  P.  Blake,  1905  (Am.  Inst.  Mg.  Engrs.  Trans.,  vol.  35.  p.  551). 

Capote  quartzite. 

Pre-Cambrian:  Mexico  (Sonora). 

S.  F.  Emmons,  1910  (Econ.  GeoL,  vol.  5,  p.  319). 

Capps  limestone  member  (of  Mineral  Wells  formation). 

Pennsylvanian:  Central  Texas  (Brown  County,  Colorado  River  region). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30.  pp.  24,  35 ; Univ.  Tex.  Bull. 
2132,  pp.  96,  97).  (Japps  Is.  lentil. — A thin  lentil  of  Is.  near  base  of  Brownwood 
memb.  of  Graford  fm.  in  Brown  Co.  Very  irregular  in  lithologic  character.  In 
places  almost  nothing  but  corals;  in  other  places  composed  of  rounded  Is.  and 
chert  pebbles  cemented  by  calc,  carbonate  to  form  a solid  Is.  layer.  Is  “Coral*’  Is. 
of  Drake.  Thickness  4 ft.  Ik  traceable  for  only  short  distances  on  either  side  of 
Pecan  Bayou.  To  NE.  of  Brownwood  it  extends  from  a point  near  Capps  well 
to  beyond  Frisco  R.  R..  a total  distance  of  about  3 ml.  To  SE.  of  Brownwood  it 
is  exposed  from  near  Santa  Fe  tracks  to  Cret.  overlap  E.  of  Cedarton.  Has  not 
been  recognised  in  borings  in  Brownwood  oil  field  W.  of  area  of  Its  outcrop. 
Named  for  Capps  farm.  3 ml.  E.  of  Brownwood,  Brown  Co.,  where  It  Is  welt 
developed. 

E.  H.  8ellards.  1933  (TTnlv.  Tex.  Bull.  3232.  pp.  105-109),  revised  the  definitions  by 
transferring  Capps  Is.  from  Brownwood  memb.  of  Graford  fm.  to  top  of  underlying 
Strawn  group. 

F.  M.  Bullard  and  R.  H.  Cuyler.  1935  (Univ.  Tex.  Bull.  3501.  p.  201),  stated,  under 
the  heading  of  Brownwood  sh.  memb.  (of  Graford  fm)  : The  name  Brtnmtcood  is 
applied  to  the  shales  lying  btw.  top  of  Capps  Is.,  or  in  gome  places  the  Rochelle 
eg!.,  and  Adams  Branch  la.  Further  along,  on  same  page,  they  stated : In  some 
areas,  especially  N.  of  Colorado  River,  there  occurs,  near  base  of  Brownwood  sh., 
a thin  lenticular  Is.  known  as  Capps  Is.  lentil.  In  section  on  p.  198  they  included 
Rochelle  cgl.  in  Graford  fm.,  but  do  not  show  Capps  Is. 

The  U.  S.  Geol.  Survey  at  present  treats  Capps  Is.  memb.  as  top  bed  of  Min- 
eral Wells  fm.t  the  upper  fm.  of  Strawn  group. 

tCaprina  limestone. 

A paleontologic  name  applied  in  early  Tex.  repts  to  the  Is.  later  named 
Edwards  Is. 

tCaprotina  limestone. 

A paleontologic  name  applied  in  some  early  repts  to  Fredericksburg  group 
of  Lower  Cret.  of  Tex.  and  to  a part  of  that  group;  also  to  Glen  Rose  Is. 
of  Trinity  group. 

Captain  Creek  limestone  member. 

Pennsylvanian:  Central  eastern  and  northeastern  Kansas. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Ball.  21,  pt.  1,  pp.  76-79).  Captain  Creek  U. 
memb. — Basal  memb.  of  Stanton  Is.  and  most  easily  recognizable  unit  of  Lansing 
group  In  NE.  Kans.  In  Johnson  and  Miami  Counties  It  is  gray  to  dark-gray,  massive, 
evenly  bedded  Is.,  sugary  to  dense.  Thickness  4 Mi  to  10  ft.  Underlies  Eudora  sh. 
memb.  and  overlies  Vilas  sh.  Named  for  stream  near  Eudora,  Douglas  Co. 

See  also  Newell,  1936  (Jour.  Geol.,  vol.  44,  No.  1,  pp.  23-31)  ; R.  C.  Moore, 
1936  (Kans.  Geol.  Surv.  BuiL  22,  pp.  132,  191) ; and  Kans.-Nebr.  chart 
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compiled  by  M.  G.  Wilmarth,  1988.  Moore  stated  (1988)  type  loc.  is  on 
Captain  Creek  2 mi.  E.  of  Eudora,  roadcut  near  SE.  cor.  sec.  3,  T.  13  S., 
R.  21  E. 

t Carbon  group. 

Tertiary:  Wyoming. 

L.  Lesqnerpux.  1876  (U.  S.  Gfol.  Surv.  Terr.  Bull.  5.  2d  ser..  pp.  244-248).  Carbon 
group  (middle  A fio.)  underlies  Green  River  group  (upper  Mlo.)  and  overlies 
Evanston  group  (upper  Bo.  or  lower  Mio.). 

Probably  same  as  Wasatch  group,  of  Eo.  age. 

Carbon. 

Upper  Cretaceous:  Southern  Wyoming. 

A.  C.  Veatch,  1907  (Jour.  Geol.,  vol.  15,  pp.  547-549,  and  Am.  Jour.  Sci.,  4th,  vol.  24, 
pp.  18-22),  in  several  places  referred  to  “Laramie  (Carbon)  group’'  in  Evanston 
section  of  southern  Wyo.  lie  also  expressed  opinion  that  Laramie  should  be  re- 
stricted to  “Upper  Laramie,"  and  that  a new  name  should  be  applied  to  “Lower 
Laramie,”  suggesting,  for  the  latter,  “Bow  fm.  or  group”  (from  Medicine  Bow 
River,  Carbon  region)  or  “Golden  fm.  or  group?'  (from  Golden,  Colo.). 

Carbonado  formation.  (In  Puget  group.) 

Eocene:  Western  Washington  (Puget  Sound  region). 

B.  Willis,  1898  (U.  8.  G.  S.  18th  Ann.  Rept.,  pt.  3.  pp.  400-436).  Carbonado  fm. — 
Basal  fm.  of  Puget  group.  Consists  of  sas.,  shales,  and  coals.  Is  the  productive 
series  of  Puget  group.  Includes  all  the  coal  veins  below  Wllkeson  bs.  down  to 
lowest  bed  developed  in  the  field.  Named  for  town  [in  Tacoma  quad.).  Thickness 
1,100  to  2.000  ft. 

B.  Willis  and  G.  O.  Smith,  1899  (U.  S.  G.  S.  Tacoma  folio,  No.  54),  repeated  1898 
definition,  and  stated  that  Carbonado  fm.  included  20  ft.  of  massive  ss.  at  top. 

Carbondale  formation. 

Pennsylvanian:  Illinois  and  western  Kentucky. 

E.  F.  Lines,  1912  (111.  Geol.  Surv.  Bull.  17,  p.  74).  Carbondale  fm. — Series  of  beds  of 
sh.,  ss..  coal,  and  Is.,  200  to  460  ft.  thick,  extending  from  bottom  of  Murphysboro 
or  No.  2 coal  below  to  top  of  Herrin  or  No.  6 coal  above.  Overlies  Fottsville  fm. 
and  underlies  MeLeansboro  fm.  Combines  “ I -a  Salle  fm.’*  and  "Petersburg  fm." 
of  previous  rept. 

E.  W.  Shaw  and  T.  E.  Savage,  1912  (U.  S.  G.  S.  Murphysboro-Herrln  folio.  No.  186), 
also  defined  Carbondale  fm.  as  extending  from  base  of  No.  2 coal  to  top  of  No.  6 
coal. 

Top  of  underclay  of  Murphysboro  or  No.  2 coal  is  now  the  U.  S.  Geol.  Survey’s 
accepted  base  of  fm.  The  Carbondale  was  correlated  by  D.  White  with 
all  but  uppermost  part  of  Allegheny  fm. 

Named  for  Carbondale,  Jackson  Co.,  111. 

Carbonic. 

A variant  of  Carboniferous  employed  by  some  geologists. 

Carboniferous  period  (or  system). 

The  time  (and  the  rocks)  of  the  youngest  Paleozoic  system,  succeeding  the 
Devonian  period  and  preceding  the  Triasslc  period.  Divided  by  U.  S.  Geol. 
Survey  Into  (descending)  Permian,  Pennsylvanian,  and  Misslssippian 
epochs  (or  series).  For  definition  gee  U.  S.  G.  S.  Bull.  769,  pp.  65-78. 

tCarbonlferous  limestone. 

A term  applied  In  some  early  geologic  repts  to  Misslssippian  series. 

Carbon  River  [coal]  series. 

Eocene:  Western  central  Washington(  Puget  Sound  region). 

B.  Willis,  1886  (U.  S.  10th  CenRus,  vol.  16,  pis.  81,  84).  [See  under  Evans  Creek 
coal  series .] 
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Carcajou  Mountain  beds. 

Devonian:  Mackenzie,  Canada. 

E.  M.  Kindle.  1B36  (Sol.,  n.  vol.  83.  No.  2140.  pp.  14-15).  Bosworth  aa.  and  ah. 
(preoccupied),  replaced  by  Carcajou  if/a  beds.  Named  for  mtn  43+  ml.  below 
Bosworth  Creek. 

Cardenas  formation. 

Cretaceous:  Mexico. 

V.  It.  Garflas,  1915  (Eeon.  Geol.,  vol.  10,  pp.  199,  202). 

Cardiff  conglomerate. 

Pre-Cambrian  (Glenarm  series)  : Southeastern  Pennsylvania,  Maryland, 
and  Virginia. 

K.  B.  Mathews.  Fob.  1904  (Am.  Jour.  Sci.,  4th.  vol.  17.  p.  143).  Cardiff  qtzitc  [In 
table  on  p.  143  he  calls  It  Cardiff  quartz  — A somewhat  intermittent  poorly 

developed  qtzitic  cgl.  Present  in  strongly  marked  synclinal  basin  with  Its  greatest 
depth  in  neighborhood  of  Cardiff  (Harford  Co.],  Md.  Underlies  Peach  Bottom 
slates  and  overlies  Wissaliickon  phyllite,  mica  schist,  and  mica  gneiss. 

W.  B.  Clark.  1904  (Md.  Geol.  Surv.  Harford  Co.  geol.  map).  Cardiff. — Qtzite  and 
quartzose  cgl.  A fin.  of  slight  extent.  Underlies  Peach  Bottom  and  overlies 
Wissahlckon.  Thickness  500  ft. 

The  conception  of  Wissahlckon  fm.  has  in  recent  years  been  modified.  The 
fm.  that  underlies  Cardiff  cgl.  is  now  called  Peters  Creek  schist.  All 
belong  to  Glenarm  series,  which  was  formerly  classified  by  U.  S.  Geol. 
Survey  as  “Algonkian,”  but,  that  term  having  been  discarded,  the  Glenarm 
is  now  classified  as  pre-Camh. 

This  fm.  has  also  been  called  “Cardiff  qtzite.” 

Cardiff  shale. 

Upper  Devonian : Western  to  east-central  New  York. 

J.  M.  Clarke  and  D.  D.  Luther,  June,  1904  (X.  Y.  State  Mus.  Bull.  03,  p.  10).  Cardiff 
shale. — Dark  calc,  and  black  slaty  shales  with  thin  layers  of  foasillferouB  1b.,  both 
of  which  weather  light  ashen  gray.  Thickness  50  to  100  ft.  Top  div.  of  Marcellus 
beds  or  stage  [broad  sense].  Overlies  Stafford  1b.  and  underlies  Skaneatelea  sh.  of 
the  Hamilton.  Finely  shown  in  and  about  village  of  Cardiff,  Onondaga  Co.  [In 
this  same  bull.  Clarke  and  Luther  recommended  that  Marcellus  sh.  be  restricted  to 
the  busal  black  sh.  (see  under  Marcellus  ah.).] 

In  subsequent  repts  those  beds  have  been  both  included  in  and  excluded 
from  Marcellus  sh.  The  greatly  predominant  usage,  however,  has  been 
to  restrict  Marcellus  sh.  to  the  scantily  fossiliferous  black  shales  beneath 
the  Cardiff.  These  black  shales,  with  the  included  Cherry  Valley  Is., 
aggregate  62  to  145  ft.  in  thickness  btw.  Unadilla  Valley  and  Seneca 
Lake  region,  to  W. 

G.  A.  Cooper,  1930  (Am.  Jour.  Scl.,  5th,  vol.  19.  pp.  129-236).  Cardiff  memb.  of 
Marcellus  fm. — In  1904  Clarke  and  Luther  subdivided  Marcellus  into  Marcellus 
and  Cardiff  In  region  E.  of  eastern  limit  of  typical  Stafford  Is.  But  they  fell  into 
confusion  because  further  W.  the  Bh.  below  the  Stafford  Ih  jet  black  and  the 
sh.  above  the  Stafford  is  lithologically  like  the  Cardiff.  They  therefore  defined 
the  Cardiff  as  lying  above  the  Stafford,  when  actually  it  lies  on  the  Marcellus  and 
Is  overlain  by  the  Mottville,  which  is  E.  equiv.  of  the  Stafford.  Since  the  Stafford 
is  actuully=busnl  bed  of  the  Skaneateles  it  is  necessary  to  exclude  It  from  the 
Marcellus.  The  Marcellus  of  eastern  N.  Y.  Is  here  divided  into  (descending ) : 
Cardiff  mernb.  (light-colored)  ; Chittenango  memb.  (black)  : Cherry  Valley  Is. 
memb.  (black);  and  Union  Springs  memb.  (black).  In  Cayuga  and  Seneca  Lakes 
region  the  Marcellus  is  divided  into  (descending):  Oatka  Creek  memb.;  Cherry 
Valley  memb.;  and  Union  Springs  memb.;  the  Oatka  Creek  memb.  (black  sh.,  30  to 
50  ft.  thick)  being  correlated  with  Chittenango  (black)  and  Cardiff  (gray  sh. 
and  bs.)  members.  Farther  W.  the  Union  Springs  (black)  and  Cherry  Valley 
(bluck)  members  thin  out  and  the  black  Oatka  Creek  is  sole  representative  of 
Marcellus.  A striking  change  in  fades  is  seen  as  Cardiff  beds  are  trac'd  E.  and  W. 
from  their  type  section.  In  Chenango  Valley  and  eastward  the  Cardiff  sh.  Is 
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represented  by  three  members,  a sandy  Solsville  memb.  separating  an  upper 
[PecksportJ  and  lower  (Bridgewater)  gray  ah.  memb.  West  of  Chenango  Valley 
the  sandy  memb.  disappears  and  entire  sequence  Is  one  of  nearly  homogeneous 
dark  gray  sli.  Still  farther  W.  it  becomes  black  sh.  and  forms  part  of  Oatka 
Creek  sh.  The  eastward  change  In  facies  in  Chenango  and  Unadllla  Valleys  Is 
attended  by  marked  change  in  faunal  facies.  The  dark  shales  of  the  Cardiff  are 
characterized  by  a “Lelorhynchus  fauna,"  but  as  those  become  sandier  in  E.  part 
of  State,  true  Hamilton  forms  replace  those  of  the  Cardiff,  and  In  upper  part  of 
Marcellus  fm.  (Pecksport  and  Solsville  members)  in  I'nadilla  Valley.  Hamilton 
species  predominate.  In  vicinity  of  Schoharie  and  Catskill  the  Jet-black  Marcellus 
Is  succeeded  directly  by  strata  having  a Hamilton  fauna,  the  Mount  Marion  beds, 
suggesting  that  the  replacement  of  the  “Lelorhynchus  or  Marcellus  facies"  by  that 
of  the  Hamilton  is  complete  in  E.  part  of  the  State. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  369).  Skaneateles  sh.  includes  sup- 
posed Cardiff  sh.  with  Stafford  Is.  at  base ; and  it  overlies  Marcellus  Rh.  and 
underlies  Ludlowville  sh.  [On  p.  392  she  stated  : Cardiff  nh.  is  now  regarded  as  a 
modified  Marcellus  facies  of  Skaneateles  sh. ; also  that  it  “grades  above  iuto 
Skaneateles  sh."  Thickness  50  to  175  ft.] 

The  U.  S.  Oeol.  Survey  has  adopted  the  definition  of  Skunenteles  sh.  that 
includes  in  It  the  Cardiff  sh.  of  N.  Y.  repts. 

Cardium  sandstones. 

Cretaceous:  Alberta. 

D.  B.  Dowling.  1914  (Canada  Geol.  Surv.  Mem.  52,  p.  9). 

Caribbean  group. 

Lower  Cretaceous  (?) : Trinidad. 

G.  P.  Wall  and  J.  G.  Sawking,  1860  (Geol.  of  Trinidad,  pp.  13-33).  [No  age 
assigned.] 

Subsequent  repts  assigned  Caribbean  series  to  pre-Cret.  and  to  Paleozoic 
(?).  C.  Schuchert,  1935  (Hist.  geol.  Antillean-Carlbbean  region,  p.  703), 
assigned  Caribbean  group  of  Trinidad  to  Lower  Cret. 

Caribbean  limestone. 

Tertiary  (Pliocene)  : Panama  Canal  Zone. 

D.  P.  MacDonald,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  p.  710). 

Cariboo  schists. 

Pre-Cambrian:  British  Columbia. 

A.  Bowman,  1889  (Canada  Geol.  Surv.,  n.  s.,  vol.  3,  pt.  1,  pp.  22C-25C). 

f Caribou  formation. 

Mississipplan : Northern  California  (Plumas  County). 

J.  S.  Diller.  1892  (prel.  proof  sheet  edition  of  U.  S.  G.  S.  Lassen  Peak  folio,  No.  15), 
Caribou  fm. — NW.  of  Caribou  bridge  (Plumas  Co..  In  SE.  part  of  Lassen  Peak 
quad.]  a series  of  slates  and  sss..  with  a heavy  mass  of  fossiliferous  Is.,  forms  for 
several  ml.  the  crest  of  divide  btw.  Musquito  and  Yellow  Creeks.  The  Is.  Is  of 
Carbf.  age  and  one  of  most  widely  distributed  strata  yet  recognized  by  fossils  In 
northern  Calif.  It  forms  a prominent  hill  near  Bass's  ranch  on  Stillwater  and  on 
McCloud  River  opposite  U.  S.  fishery,  as  well  ns  near  Gazelle,  NW.  of  Mount 
Shasta.  Is  younger  than  Grizzly  fm.  and  older  than  Spanish  fm. 

J.  P.  Smith.  1916  (Calif.  State  Min.  Bur.  Bull.  72,  pp.  28,  29).  “The  Caribou  Is.  of 
Taylorsville  region  of  Plumas  Co.,  with  Fusulina  cyUndrica,  is  mapped  under 
Carbf.  heading.’* 

In  the  published  Lassen  Peak  folio  (No.  15)  these  rocks  were  mainly 
included  In  Calaveras  fm. 

Carlile  shale.  (In  Colorado  group.) 

Upper  Cretaceous : Eastern  Colorado  and  Wyoming,  northeastern  New 
Mexico,  Nebraska,  South  Dakota,  Kansas,  and  southeastern  Montana. 

G.  K.  Gilbert.  1896  (U.  S.  G.  S.  17th  Ann.  Kept.,  pt.  2.  p.  565).  Carlile  sfu — 
Chiefly  medium  gray  sh. ; at  top  a thin  purplish  Is.  or  a thicker  yellow  ss.  Thick- 
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ness  in  Arkansas  Valley  region,  eastern  Colo.,  175  to  200  ft.  Top  fm.  of  Benton 
group.  Underlies  Timpas  Is.  and  overlies  Greenhorn  Is.  Named  for  Carlile  Spring 
and  Carlile  Station,  21  ml.  W.  of  Pueblo,  Colo. 

The  Niobrara  and  Benton  are  not  now  treated  as  groups,  the  broader  term 
Colorado  group,  which  includes  them  both,  being  considered  the  more 
useful  group  name.  Where  the  Niobrara  deposits  and  Benton  deposits 
are  not  subdivided,  they  are  called  Niobrara  Is.  and  Ben-ton  sh.f  re- 
spectively. (See  also  under  Niobrara  Is.) 

Carlim  limestone. 

Lower  Ordovician:  Central  Pennsylvania  (Blair  to  Center  Counties). 

C.  Butts.  1918  (Am.  Jour.  Sci.,  4tb.  vol.  40,  pp.  526,  533,  537).  Carlim  Is. — 
Dark.  ttne-grainfd  Is.  extensively  quarried  tor  flux,  with  at  top  Lemont  Is.  memb. 
Thickness  180  [0  to  4001  ft.  Underlies  LowviUe  Is.  and  Overlies  Bellefonte  dol., 
of  Beekmantown  group.  Is  of  middle  Chazyan  age.  Correlates  with  Crown  Point 
is.  of  N.  Y.  Named  for  quarry  town  a few  ml.  NE.  of  Williamsburg,  Blair  Co. 

Carlinville  limestone  member  (of  McLeansboro  formation). 

Pennsylvanian:  Southwestern  and  central  western  Illinois  (Macoupin  and 
Sangamon  Counties). 

A.  H.  Worthen,  1873  (111.  Geol.  Surv.,  vol.  5,  pp.  287,  290-301,  309).  Carlinville 
Is. — Hard,  compact,  brownish  gray  Is.,  0 to  12  ft.  thick,  upper  portion  concre- 
tionary or  pebbly  in  structure,  in  Coal  Measures  of  Macoupin  and  Sangamon 
Counties,  being  bed  No.  11  in  Virden  shaft,  Macoupin  Co.  Overlain  by  argil],  sh. 
and  underlain  by  bituminous  sh.  including  coal  No.  9.  Probably  same  as  Shoal 
Creek  Is. 

According  to  G.  FI.  Cady,  1921  (111.  Geol.  Surv.  Cooperative  Min.  ser..  Bull.  26)  ami 
1926  (111.  State  Acad.  Sci.  Trans.,  vol.  19,  pp.  257,  etc.),  the  Carlinville  Is.  lies 
100±  ft.  below  Shoal  Creek  Is.  and  20  to  60  ft.  above  coal  No.  8.  E.  W.  Shaw, 
1923  (U.  S.  G.  S.  Carly le-Centralia  folio,  No.  216),  also  identified  Carlinville  is. 
as  older  than  Shoal  Creek  Is.  According  to  Wallace  Lee,  1926  (U.  S.  G.  8. 
Gillesple-Mount  Olive  folio.  No.  220),  the  Carlinville  Is.  lies  53  to  81  ft.  below 
Shoal  Creek  Is.  II.  R.  Wanless.  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  No.  3,  p. 
804),  placed  Carlinville  Is.  nearly  100  ft.  below  Shoal  Creek  Is. 

G.  E.  Ekblaw,  1933  (111.  State  Acad.  Sci.  Trans.,  vol.  25.  No.  4.  pp.  143-145),  stated 
that  Carlinville  Is.  is  identical  with  Shoal  Creek  Is.  and  that  Carlinville  should 
be  abandoned. 

Named  for  outcrops  in  vicinity  of  Carlinville,  Macoupin  Co. 

Carlinville  cyclical  formation. 

A name  applied  by  H.  R.  Wanless  (Geol.  Soc.  Am.  Bull.,  vol.  42,  1931,  pp. 
801-812)  to  a middle  portion  of  McLeansboro  fra.  (Penn.)  of  central 
western  111.,  based  upon  the  rhythmic-cycle  theory  of  sedimentation.  In- 
cludes Carlinville  Is.  Derivation  of  name  not  stated. 

Carlinville  sand. 

A subsurface  sand  in  Pottsville  fm.  of  central  111. 

Carlos  sandstone  member. 

Eocene  (upper)  : Southeastern  Texas  (Grimes,  Brazos,  Lee,  Fayette,  Gon- 
zales, and  Burleson  Counties). 

B.  C.  Renick.  1936  (Univ.  Tex.  Bull.  3619,  table  opp.  p.  17,  and  pp.  31-32).  Carlos 
ss.  memb. — Top  memb.  of  Wellborn  fm.  of  Jackson  group  In  Grimes,  Brazos,  Lee, 
Fayette.  Gonzales,  and  Burleson  Counties,  in  all  of  which  it  is  exposed.  [Ex- 
posures listed.]  Consists  of  massive  gray  to  white  ss..  more  argill.  than  older 
Bedius  ss.  memb.  of  the  Wellborn;  locally  semiqtzitlc;  contains  impressions  of 
stems.  Thickness  5 to  22  ft.  Underlies  Manning  fm.  and  lies  10  to  120  ft.  above 
Bedias  ss.  memb.  Rests  conformably  on  middle  memb.  of  Wellborn.  Well  exposed 
along  Southern  Pacific  R.  K.  rigbt-of-wuy,  now  abandoned.  0.25  mi.  N.  of  Carlos 
Station,  Grimes  Co. 
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Carlsbad  limestone. 

Permian  : Southeastern  New  Mexico. 

0.  B.  Meinzer,  B.  C.  Renick,  and  Kirk  Bryan.  1926  (U.  S.  G.  S.  W.  8.  P.  580A.  pp. 
12-13  and  map),  and  N.  II.  Darton,  1926  (Geol.  80c.  Am.  Bull.,  vol.  37,  p.  419). 
Carlsbad  Is.  memb.  of  Chupadera  fm. — Lg.,  with  thin  beds  of  ss.  and  possibly 
some  rock  gait,  underlying  Cnstile  fm.  and  overlying  Seven  Rivers  gypsiferous 
memb.  of  Chupadera  fm.  According  to  Darton  it  is  top  memb.  of  Chupadera  fm., 
and  also  forms  upper  part  of  Capitan  Is.,  which  caps  El  Cupitan  at  S.  end  of 
Guadalupe  Mtns  in  Tex.  Thickness  40  to  800  or  more  ft. 

A G.  Fiedler  and  S.  8.  Nye.  1932  (U.  8.  G.  8.  W.  8.  P.  639).  Carlsbad  Is.  tongue 
of  Capitan  Is. — In  Roswell  artesian  basin  it  is  almost  entirely  thin-bedded  dolomit- 
ic  Is.,  35  to  40  ft.  thick,  but  disappears  entirely  E.  of  Lakewood.  Overlies  Seven 
Rivers  tongue  of  Pecos  fm. 

W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.,  vol.  21,  No.  7).  Further  studies  show:  (1) 
Uppermost  part  of  Carlsbad  Is.  is  younger  than  Capitan  Is.  and  the  rest  of  it  is 
contemp.  with  and  grades  laterally  into  the  Capitan.  (2)  In  places  the  Carls- 
bad Is  overlain  by  a thin  wedge  of  uppermost  part  of  Castile  anhydrite,  and  in 
other  places  its  uppermost  part  grades  laterally  into  Three  Twins  memb.  of 
Chalk  Bluff  fm.  (3)  Lower  part  of  the  CarUbad  grades  laterally  into  Seven  Rivers 
gypsiferous  memb.  of  Chalk  Bluff  fm.  (4)  In  places  a thin  tongue  (Azotea  tongue) 
of  upper  part  of  Carlsbad  Is.  overlies  Seven  Rivers  gypsiferous  memb.  of  Chalk 
Bluff  fm.  (5)  The  Carlsbad  rests  on  Queen  sand  memb.  of  Chalk  Bluff  fm.  [Tbls 
is  present  approved  definition  of  U.  8.  Geol.  Survey.] 

Carlton  porphyry. 

Pre-Cambrian:  Southwestern  Oklahoma  (Wichita  Mountains). 

H.  F.  Bain,  1900  (Geol.  80c.  Am.  Bull.,  vol.  11,  pp.  135.  136).  CatrolUon  Mtn  por- 
phyry.— Two  types  of  porphyry.  Including  rhyolites,  amygdalolds,  and  some  tuffs. 
Assigned  to  Archean  (?).  The  Saddle  Mtn  porphyry,  of  slightly  different  type, 
probably  belongs  here. 

C.  N.  Gould,  1904  (Okla.  Geol.  Surv.,  Dept.  Geol.  and  Nat.  Hist.,  3d  Blen.  Kept., 
pp.  18.  20),  mentions  Carlton  porphyry,  which  apparently  is  same  as  Carrollton 
Mtn  porphyry  of  Bain,  the  geographic  feature  being  now  spelled  Carlton. 

Named  for  Carlton  Mtns,  Comanche  Co. 

Carlton  moraine. 

Pleistocene  (Wisconsin  stage) : Western  New  York.  Shown  on  moraine 
map  (fig.  8)  in  U.  S.  G.  S.  Niagara  folio  (No.  190),  1913,  p.  17.  Named 
for  Carlton,  Orleans  Co. 

Carlton  granophyre. 

Pre-Cambrian:  Southwestern  Oklahoma  (Wichita  Mountains). 

M.  G.  Hoffman,  1930  (Okla.  Geol.  Surv.  Bull.  52,  pp.  39-48),  Carlton  granophyre. — 
Porphyritlc  granophyre ; fine-grained  ; purple  when  fresh  ; weathers  tan.  Composes 
nearly  all  of  Carlton  Mtns.  Resembles  Davidson  granophyre,  but  differs  in  that 
It  carries  phenocrysts  of  quartz,  and  orthoclase  or  microperthlte,  or  both,  which 
comprise  about  11  per  cent  of  the  rock.  Considered  later  than  Davidson  grano- 
phyre, and  Is  Intruded  by  Lugert  granophyre. 

Carlton  limestone.  (In  Sumner  group.) 

Permian:  Northeastern  Kansas. 

R.  C.  Moore,  1936  (Kans.  Geol.  8oc.  10th  Ann.  Field  Conf.  Guidebook,  p.  12).  Well- 
ington sh.  ( restricted ) divided  into  (descending)  : (1)  Carlton  is.  (thin-bedded  Is., 
massive  Is.,  thin  sh.,  and,  at  base,  cgl.),  17±  ft  thick;  (2)  Buckeye  sh.,  45±  ft. 
thick.  (Derivation  of  new  names  Carlton  and  Buckeye  not  stated.] 

Carltonian  formation. 

Pre-Cambrian  (Keweenawan) : Northeastern  Minnesota  (shore  of  Lake 
Superior). 

A C.  Lawson,  1893  (Minn.  Geol.  Nat.  Hist.  Surv.  Bull.  8,  pp.  xxi,  22-28).  Carlton- 
ian fm. — New  local  name  for  anorthosite  Intrusive  into  Archean  of  Minn,  shore  of 
Lake  Superior.  Assigned  to  Norian  [Laurentian].  Named  for  extensive  exposures 
in  Carlton  Peak,  NE.  Minn. 
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C.  R.  Van  Hist*  and  C.  K.  Leith.  1911  (U.  S.  G.  8.  Mon.  52.  p.  374).  assigned  the 
anorthosite  of  Carlton  Peak  to  Keweenawan  aeries,  and  stated  they  considered 
it  a facies  of  Duluth  gabbro. 

tCarlyle  limestone. 

Pennsylvanian : Eastern  Kansas. 

R Haworth  and  M.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  vol.  2,  p.  119).  Carlyle  la. — 
Ls.,  4 to  20  ft.  thick,  overlain  by  Le  Hoy  shales  and  separated  from  underlying  lola 
Is.  by  75  ft.  of  sh. 

According  to  Hinds  and  Greene  (Mo.  Bur.  Geol.  and  Mines  vol.  13,  1915)  the  Is. 
exposed  at  Carlyle  is  Plattsburg  Is.,  but  the  Is.  to  which  name  Carlyle  has  been 
applied  is  an  older  bed — the  Farley  Is.  bed  in  their  Lane  sh.  memb. 

B.  C.  Moore.  1930  (Kans.  Geol.  Surv.  Bull.  22,  p.  127).  Field  work  shows  tCarlyle 
Is.  at  type  loo.  is  exact  equiv.  of  Plattsburg  Is.  Adams  was  correct  in  considering 
tCarlyle  a synonym  of  Stanton,  inasmuch  as  type  Stanton  is  shown  to  be  type 
Plattsburg  Is. 

Named  for  Carlyle*,  Alien  Co. 

Carlyle  sand. 

A subsurface  sand  in  Chester  group  (Miss.)  of  Clinton  Co.,  Ill,  (See  111. 
Geol.  Surv.  Bull.  54,  index.) 

Carmack  basalt. 

Tertiary  or  Pleistocene:  British  Columbia  and  Yukon  Territory. 

D.  D.  Cairnes,  1910  (Canada  Geol.  Surv.  Sunun.  Kept.  1909,  p.  51). 

Carmack  limestone. 

Mississippian  (early)  : Northeastern  Mississippi  (Tishomingo  County). 

W.  C.  Morm?.  192ft  (Jour.  Geol.,  vol.  39.  p.  37).  Carmack  Is. — Uniformly  thin-bodded, 
brownish  or  bluish  gray  Is.  that  breaks  Into  thin  shaly  layers  on  exposure.  Thick- 
ness 100  ft.  max.  To  E.,  in  Ala..  It  becomes  more  cherty  and  grades  Into  chert  of 
Lauderdale  fm.  Contains  early  Kinderhook  fossils.  Named  for  a small  stream 
(containing  a 60-foot  fall)  tributary  to  Tenn.  River  N.  of  Whetstone  Branch  [Tish- 
omingo Cb.,  Miss.]. 

W.  C.  Morse,  1930  (Miss.  Geol.  Surv.  Bull.  23,  passim),  gives  many  details  of 
Carmack  Is.,  which  was  included  In  Yellow  Creek  beds  of  Lowe. 

Carmanah  formation. 

See  under  Carmanah  Point  beds. 

Carmanah  Point  beds. 

Miocene:  British  Columbia  (Vancouver  Island). 

J.  C.  Merrlam.  1896  (Unlv.  Calif.  Dept.  Geol.  Bull.,  vol.  2,  pp.  101-108).  Carmanah 
Point  beds. — Fossils  listed.  Fauna  seems  to  be  Mio.  and  older  than  that  of  Sooke 
bedB.  A section  of  the  rocks  near  Carmanah  Point  light-house,  forwarded  to 
writer  by  Dr.  C.  F.  Newcomb**,  of  Victoria,  shows  150±  ft.  of  as.,  sh.,  cgl..  and  drift 
mantle.  The  fossils  occur  chiefly  in  the  cgl. 

C.  II.  Clapp.  1910  (Canada  Geol.  Surv.  Summ.  Rept.  1909,  p.  90),  1911  (Canada  Geol. 
Surv.  map  17A).  and  1912  (Canada  Geol.  Surv.  Mem.  13,  p.  136).  Carmanah  fm., 
Ollg.-Mio.,  Vancouver  Island.  B.  C. 

R.  Arnold  and  H.  Hannibal,  1913  (Am.  Phil.  Soc.  Proc.,  vol.  52,  p.  575).  Dr.  Merrlam 
states  he  never  intended  to  name  a Carmanah  Point  fm.,  but  the  name  has  passed 
into  the  literature.  The  beds  at  this  point  are  San  Lorenzo  shales  (Ollg.)  overlain 
uncon.  by  Monterey  cgl.  In  cliff  beneath  lighthouse.  Dr.  Newcombe’s  collection 
came  from  San  Lorenzo  shales,  from  Sooke  boulders  in  Monterey,  und  from  Monterey 
Itself. 

Carmel  formation.  (In  San  Rafael  croup.) 

Upper  Jurassic:  Southern,  central,  southeastern,  and  northeastern  Utah, 
southwestern  and  northwestern  Colorado,  northwestern  New  Mexico,  and 
northern  Arizona. 

J.  Gllluly  and  J.  B.  Recside,  Jr.,  1020  ( IT.  8.  G.  8.  Press  Bull.  0084,  March  .10,  1026). 
(Name  adopted  at  joint  conference  of  II.  E.  Gregory,  It.  C.  Moore,  J.  Gllluly,  and 
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J.  B.  Reeslde,  Jr.,  from  area  specially  studied  by  Messrs.  Gregory  and  L.  F.  Noble.) 
Carmel  fm. — Dense  Is.  and  buff  and  red  ss.  at  base ; toward  top  dominantly  red 
and  green  sh.  with  thin  shs.  and  heavy  beds  of  gyp.  Thickness  200  to  050  ft. 
Overlies  Navajo  ks.,  with  possible  uncon.,  and  conformably  underlies  Entrada  ss. 
Is  basal  fm.  of  San  Rafael  group. 

Named  for  occurrence  at  Mount  Carmel,  western  part  of  Kane  Co.,  Utah. 

For  additional  details  see  U.  S.  <«.  S.  P.  P.  104,  1031  (by  H.  E.  Gregory  and 
R.  C.  Moore),  and  U.  S.  G.  S.  P.  P.  183.  1036  (by  A.  A.  Raker,  C.  H.  Dane, 
and  J.  B.  Keeside,  Jr.). 

Carmelo  series. 

Eocene  (?):  Western  California  (Carmelo  Bay  region,  southwest  coast  of 
San  Mateo  County). 

A.  C.  Lawson.  1803  (Calif.  Univ.  Pub.,  Dept.  Geol.  Bull.,  vol.  1,  pp.  1-50).  Carmelo 
aeries. — Several  hundred  ft.  of  thick-bedded  cgls.  of  dark  color  and  thinly  bedded 
tawny  ass.  with  some  argill.  shales.  No  fossils  at  Carmelo  Bay,  but  the  Berios 
appears  to  In-  identical  with  the  coal-bearing  sss.  of  Malpaso  Canyon,  about  2 mi. 
distant,  which  carry  coal  and  appear,  from  fragmentary  fossils  found,  to  be  of 
Tejon  (Eocene)  age.  Overlain  uncon.  by*  Mio.  Mouterey  series,  and  uncon.  under- 
lain by  Santa  Lucia  granite. 

U.  J.  Hawley  (Geol.  80c.  Am.  Bull.,  vol.  28,  p.  225.  1017)  and  P.  D.  Trask  (Calif. 
Univ.  Pub.,  Dept.  Geol.  Scl.  Bull.,  vol.  16,  p.  142,  1926)  regard  these  rocks  a*  of 
Chico  age. 

Carmichael  sand. 

A subsurface  sand,  of  Penn,  age  and  19  to  50  ft  thick,  in  central  northern 
Okla.,  reported  to  correlate  with  a part  of  Nelagoney  fm.  In  Tonkawa 
pool  it  lies  at  2,050  ft  depth,  and  below  Lower  Hoover  sand  and  above 
Endieott  sand. 

Carmichaels  formation. 

Pleistocene  (Illiuoian)  : Western  Pennsylvania. 

M.  R.  Campbell.  1002  (U.  8.  G.  S.  Mason  tow  n-Un  ion  town  folio.  No.  82).  Carmichael 
clay. — Clay,  sand,  and  boulders  on  terraces  and  In  abandoned  channels  of  the 
larger  streams.  Thickness  50  to  80  ft.  Exposed  at  Carmichaels,  Greene  Co. 

Carneros  sandstone  member. 

Miocene:  Southern  California  (Kern  County). 

G.  M.  Cunningham  and  W.  F.  Barbat,  1932  (A.  A.  P.  G.  Bull.,  vol.  16,  No.  4,  pp. 
410-421,  from  unpublished  ms.  of  A R.  May  and  J.  D.  Gllboe).  Carneroa  as. 
memb.,  basal  bed  of  type  Temblor;  168  ft.  thick;  Scvtelta  merriami.  [Apparently 
named  for  Carneros  Creek.  1 

G.  C.  Gcster  and  J.  Galloway,  1933  (A.  A.  P.  G.  BulL,  vol.  17,  No.  10,  p.  1169), 
divided  Temblor  fm.  in  McKittrlck-Midway-San  Emigdio  region  into  (descending)  : 
Gould  sh..  Button  bed  ss.,  Media  sb.,  Carneros  ss.,  Santos  ah.,  and  Phacoides  reef. 

E.  L.  Packard  and  R.  Kellogg,  1934  (Carnegie  Inst.  Wash.  l*ub.  447.  Contr.  to  Pal., 
p.  17).  Carneros  ss.  memb.  is  a name  used  first  by  H.  G.  Schenck  and  F.  E.  von 
Estorff  In  a ms.  for  the  “main  reef’  of  type  Temblor.  The  term  hus  crept  Into 
literature  and  is  now  fairly  well  known  by  local  stratlgrupbers. 

Carolina  gneiss. 

Pre-Cambrian:  Northwestern  North  Carolina  and  South  Carolina,  northern 
Georgia,  eastern  Tennessee,  and  western  Virginia. 

A.  Keith,  1901  (U.  8.  G.  8.  Washington  folio.  No.  70,  p.  2).  Carolina  gneiss. — • 
Alternating  layers  of  mica  gneiss  and  mica  schist,  of  prevailingly  gray  color; 
dark  bluish-gray  when  fresh,  greenish  or  yellowish-gray  when  weathered.  Both 
kinds  of  layers  highly  siliceous.  Includes  small  bodies  of  granite,  schistose  granite, 
and  diorite,  and  in  places  numerous  small  crystals  of  garnet.  Thickness  doubtless 
many  thousand  ft.  Oldest  rocks  In  region.  Overlain  by  Archean  granite  gneiss. 

A.  Keith,  1903  (U.  8.  G.  S.  Cranberry  folio,  No.  90,  p.  2).  Carolina  gneiss. — An 
immense  series  of  interbedded  mica  schists,  mica  gneiss,  and  fine  granitoid  layers. 
151627°— 38 23 
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Most  of  thorn  are  light  or  dork  gray  In  color,  weathering  to  dull  gray  and  greenish 
gray.  Lenses  and  veins  of  pegmatite,  and  some  layers  of  white  granitic  material. 
That  part  of  fm.  adjacent  to  overlying  Roan  gneiss  contains  some  thin  lnter- 
hedded  layers  of  hornblende  schist  and  hornblende  gneiss  precisely  like  Roan 
gneiss,  constituting  transition  btw.  the  fms.  The  Carolina  gneiss  is  oldest  in  this 
region.  Named  for  its  great  extent  Ion  the  Piedmont  Plateau]  In  North  and 
South  Carolina.  Both  Carolina  gneiss  and  Roan  gneiss  are  Archean. 

Carolina  slate  belt 

A term  that  has  sometimes  been  loosely  applied  to  the  great  belt  of  pre- 
Camb.  rocks  of  western  North  Carolina  and  northwestern  South  Carolina. 

tCarolina  bed. 

An  abbreviation  of  Ruffin's  name  “Carolinian  bed.” 

Carolina-Texas  sand. 

A subsurface  sand  in  Cook  Mtn  fm.  (of  Claiborne  group)  of  southern  Tex. 
Lies  lower  than  Webster  sand. 

tCarolinlan  bed. 

Eocene : Enstern  South  Carolina  and  North  Carolina. 

E.  Ruffin.  1843  (Agric.  Surv.  S.  C.  1st  Rept.,  pp.  6-24).  Great  Carolinian  bed. — The 
next  oldest  fm.  of  marl  In  8.  C.  Extends  from  E.  of  the  Santee  to  far  across  the 
Savannah.  Is  younger  than  Pecdee  marl  (Cret.)  and  older  than  the  Mlo,  marl.  In 
general  is  of  dingy  yellowish  white  or  pale  buff  color,  of  different  shades ; sometimes 
a dull  greenish  color  is  added  to  the  ordinary  shades.  Texture  close  and  firm  ; 
fracture  something  like  that  of  chalk,  though  the  mass  Is  generally  softer:  in  a 
few  cases  more  indurated.  Very  few  fossils.  In  some  places  greensand  forms  a 
large  ingredient  of  the  marl.  Exposed  on  Ashley  and  Cooper  Rivers  and  their 
branches,  also  on  8antee  River  and  Its  branches,  and  on  the  Savannah  and  its 
branches. 

Includes  Cooper  and  Santee  marls  and  other  beds.  As  used  by  some  authors 
included  Mio.  (See  C.  W.  Cooke,  U.  S.  G.  S.  Bull.  86T,  1936.) 

Named  for  extensive  development  in  Coastal  Plain  of  S.  C.  (C.  W.  Cooke, 
personal  communication.) 

fCarolinian. 

A term  introduced  by  A.  Heilprin  (Phlla.  Acad.  Nat  Sci.  Proc.  1882,  pp. 
179-185,  1883)  for  "Upper  Atlantic  Miocene  deposits  of  South  and  North 
Carolina  (‘Sumter’  epoch  of  Dana).  The  South  and  North  Carolina 
deposits  represent  approx,  the  same  geological  horizon.  The  Virginia 
deposits  indicate  a horizon  lower  (older)  in  the  geological  scale  than 
that  of  either  of  the  formations  just  mentioned.  The  Maryland  deposits 
indicate  two  well-marked  faunal  horizons,  of  which  the  upper  one  is  the 
correspondent  of  the  Virginian.”  Included  all  of  Chesapeake  group  of 
current  nomenclature. 

Caroni  series. 

Tertiary : Trinidad. 

G.  P.  Walt  and  J.  G.  Sawklns.  1860  (Geol.  of  Trinidad,  pp.  41—45). 

Carpenter  bed. 

Upper  Cretaceous  (Gulf  series) : Western  Texas  (El  Paso  County). 

J.  A.  Taff,  1801  (Tax.  Geol.  Surv.  2d  Ann.  Rapt.,  pp.  733,  735.)  Carpenter  bed. 

Local  name  for  Eagla  Ford  or  Benton  ahales  in  El  Paso  Co.  Consists  of  (de- 
scending) : (1)  Vary  fissile,  black,  slightly  nran.  clay  ah.,  with  numerous  Inoceraml 
and  oysters,  300  ft. ; (2)  flaggy,  fissile,  calc,  argil],  as.,  with  numerous  oyster  shell 
fragments  nnd  Inoceraml,  430  ft.;  <3)  siliceous  Is.  with  oysters,  30  ft.  Top  fm. 
of  Upper  Orel.  Overlies  Lower  Cross  Timber  or  Dakota  sand. 

Apparently  named  for  Carpenter  Spring,  E.  side  of  Eagle  Mtn,  El  Paso  Co. 
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Carpenter  Creek  porphyry. 

Tertiary:  Central  Montana  (Little  Belt  Mountains). 

L.  V.  Pirsson,  1900  (U.  S.  G.  8.  20th  Ann.  Kept.,  pt.  3,  p.  501).  Carpenter  Creek 
type  of  ffranite  porphyry  is  variant  of  Wolf  Butte  type  of  granite  porphyry. 
Named  for  occurrence  (locally)  above  Carpenter  Creek,  Little  Belt  Mtns. 

P.  A.  Schafer,  1935  (Mont.  Bur.  Mines  and  Geol.  Mem.  13,  map,  pp.  10-15).  Carpenter 
Creek  porphyry — In  valleys  of  Carpenter  and  Snow  Creeks  Is  a swarm  of  dikes 
corresponding  to  what  Weed  and  Pirrson  have  called  Carpenter  Creek  porphyry. 
[Assigned  to  Tert.] 

Carper  sand. 

Devonian  or  Mississippian : Southeastern  Illinois  (Clark  County). 

0.  P.  Moulton,  1926  (111.  Geol.  Surv.  Press  Bull.  No.  4,  pp.  1-2).  Carper  sand. — 
Fine-grained  ss.,  which  occurs  in  lenticular  bodies  of  considerable  areal  extent 
in  black  sh.  underlying  the  Miss.  Is.  in  Martinsville  pool.  Clark  Co.  Yields  oil 
on  John  Carper  farm.  sec.  30,  T.  10  N.,  H.  13  W.  Commonly  the  as.  occurs  in 
2 or  more  beds  separated  by  10-15  ft.  of  sh.  In  a few  places  as  many  as  4 separate 
beds  of  88.  are  found.  Usually  the  top  sand  Is  barren  of  oil.  The  second  sand  is 
generally  the  producing  memb.  of  Carper  sand  zone. 

L.  A.  Mylius,  1927  (111.  Geol.  Surv.  Bull.  54,  table  5),  placed  this  sand  in  Kinder- 
book. 

Carpinteria  formation. 

Pleistocene:  Southern  California  (Santa  Barbara  County). 

R.  W.  Chaney  and  H.  L.  Mason.  1934  (Carnegie  Inst.  Wash.  Pub.  415,  pp.  48-52; 
preprint  1932).  Carpinteria  fm. — Name  suggested  for  the  deposits  at  Carpinteria 
that  contain  Plelst.  flora,  but  the  name  may  perhaps  be  appropriately  extended 
to  cover  all  of  Plelst.  alluvium  mapped  by  R.  Arnold  (U.  S.  G.  8.  Bull.  321,  1907) 
along  this  part  of  Calif,  coast.  Deposits  on  Santa  Cruz  Island  that  contain 
a closely  related  flora  have  been  termed  tianta  Crus  Island  fm.  The  Carpinteria 
fm.  lies  horizontally  across  upturned  edges  of  Monterey  fm.  as  mapped  by  Arnold 
in  Bull.  321,  the  relations  of  the  2 fms.  being  clearly  shown  for  considerable  dis- 
tance E.  and  W.  along  the  sea  cliff.  Thickness  10  to  38 ± ft.  [Thickest  section 
described  consists  of  (descending)  ;]  (1)  Light-gray  to  yellowish  compact  sands, 
10  ft.;  (2)  cobble  gravel,  well  rounded,  3 ft.;  (3)  light-gray  to  yellowish  sands, 
10  ft.;  (4)  cobble  and  boulder  gruvel,  with  cross  bedded  sand  pockets  containing 
cones  and  wood,  15  ft.  Most  of  organic  remains  occur  at  about  middle  of  fm. 
[Flora  described.] 

-f’arquinez  series. 

Eocene : Western  California. 

R<  Arnold,  1902  (Scl.,  n.  s.,  vol.  15,  p.  416),  and  A.  C.  Lawson,  1903  (Geol.  Soc. 
Am.  Bull.,  vol.  13.  p.  545).  Karquincz  Includes  Tejon  (2,100  ft.  thick)  and 
Martinez  (2,200  ft.  thick),  or  all  of  Eo.  of  western  Calif. 

A local  geographic  name  synonymous  with  Eocene  series  in  this  region. 
Probably  named  for  occurrence  at  Carquiuez  Bay,  Carquinez  Point,  or 
Carqulnez  Strait,  connecting  Suisun  and  San  Pablo  Bays.  Carquinez 
is  spelling  adopted  by  U.  S.  Geographic  Board. 

Carr  sand. 

A subsurface  sand,  35  ± f t thick,  in  upper  (Trinity)  part  of  the  Comanche 
Cret.  of  Talco  field,  Titus  and  Franklin  Counties,  Tex.,  lying  higher  than 
Galt  sand.  Named  for  fact  it  was  first  encountered  in  C.  M.  Carr  dis- 
covery well. 

Carrasco  limestone. 

Upper  Cambrian  (?)  : Southwestern  New  Mexico  (Silver  City  region). 

C.  [R.]  Keyes.  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  pp.  257-259;  Conspectus  of  geol. 
fms.  of  N.  Mex.,  pp.  4,  5).  Carrasco  Iss. — Main  calc.  memb.  of  Late  Ordovicic  age 
well  displayed  back  of  Carrasco  smelter  property  near  Silver  City.  Thickness  75 
ft.  [On  p.  4 he  puts  it  in  “Late  Cambric  on  p.  5 in  “Late  Ordovicic.”] 
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Carrigan  black  lands. 

Pleistocene:  Southwestern  Arkansas. 

R.  T.  Hill.  1888  (Ark.  Geol.  Surv.  vol.  2,  Ann.  Kept.  1888).  Corrigan  black  land*. 

Transported  soils  covered  by  gravel  and  filled  with  gravelly  debris.  Included  irx 
Prairie  de  Roan  dlv. 

Carrizo  sand.  (In  Claiborne  group.) 

Eocene  (middle)  : Southern  and  eastern  Texas  and  just  enters  Louisiana. 

J.  Owen,  1889  (Tex.  Geol.  and  Min.  Surv..  1st  Rept.  Prog.,  pp.  70,  73-74).  Carrizo 
ss. — A line  drawn  from  point  on  Neuceg  River  S.  of  town  of  Uvalde  to  point  lO 
ml.  W.  of  Carrizo  Springs,  thence  S.  to  Rio  Grande,  will  represent  outcrop  of  a 
very  loose,  coarse,  friable  sand  bed  nearly  200  ft.  thick.  Supplies  the  numerous 
wells  at  Carrizo  Springs.  Lies  conformably  on  late  Cret.  rocks.  W.  line  of  Dimmit. 
Co.  passes  near  W.  limit  of  Carrizo  ss.  Top  stratum,  40  ft.  of  red  sand  ; base, 
gray  and  brown  sand;  some  of  more  indurated  stratA  answer  for  building  stone. 

E.  T.  Dumble,  1903  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  33,  pp.  924-932).  Carrizi* 
sand*. — Interbedded  sands  and  sandy  clays,  of  white  or  yellow  color,  containing 
ferruglnous  matter  and  nodules,  strings  of  concretions  and  laminae.  Sands  some- 
what calc,  and  in  places  indurated  to  buff  ss.  excellently  adapted  for  building 
purposes.  Included  in  top  of  Lignitic  [Wilcox  group!.  Strat.  equlv.  of  Queen 
City  beds  of  Kennedy.  Overlie  series  of  red  and  white  clays  with  iron,  forming? 
middle  part  of  Lignitic.  In  pluces  overlap  underlying  Lignitic  beds  and  Midway. 
Underlie  Lower  Claiborne  stage.  [In  1911  (Tex.  Acad.  Sci.  Trans.,  vol.  11,  pp. 
52-53)  Dumble  Included  these  deposits  in  the  Claiborne.] 

E.  W.  Berry,  1922  (U.  8.  G.  S.  P.  P.  131  A).  The  age  of  Carrizo  s8.  has  heretofore 
been  somewhat  uncertain.  Referred  originally  to  the  Wilcox  it  has  been  con- 
sidered by  several  Tex.  geologists  to  be  of  Claiborne  age.  The  plants  found  In 
it.  as  well  as  those  found  above  and  below  it  near  Rio  Grande,  definitely  settle 
its  upper  Wilcox  age,  and  show  that  It  is  in  naturo  of  a lens,  which  becomes 
thinner  toward  Rio  Grande,  where  Its  upper  part  Is  replaced  with  more  typical 
and  more  arglll.  Wilcox  deposits,  also  carrying  characteristic  fossil  plants.  Typ*- 
exposure  is  in  quarries  about  % mi.  TP.  of  Carrizo  Springs,  Dimmit  Co. 

A.  C.  Trowbridge,  1923  (Geol.  goc.  Am.  Bull.,  vol.  34,  p.  75;  U.  8.  G.  8.  P.  P.  131D), 
divided  Wilcox  group  of  southern  Tex.  Into  (descending)  Bigford  fm.,  Carrizo  ss.. 
atul  Indio  fm.  and  stated  that  Bigford  fm.  is  In  part  contemp.  with  Carrizo  ss. 
and  in  part  younger,  and  that  the  Carrizo  rests  on  Indio  fm.  with  uncon.  and 
overlap.  Thickness  of  Carrizo  118  to  400 ± ft. 

A.  C.  Ellisor,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  1339-1346).  Carrizo  sands  memb. 
of  Claiborne  fm. — In  Tex.,  on  W.  side  of  Sabine  uplift,  occurs  n flne-textured,  clean, 
white,  micaceous  sand  below  Reklaw  memb.  of  Claiborne  and  above  Wilcox  fm. 
On  the  surface  this  sand  can  be  traced  into  Carrizo  sands  of  Milam  Co.  It  is 
lithologically  different  from  the  Wilcox  and  separated  from  it  by  an  uncon.  For 
these  reasons  it  is  placed  In  the  Claiborne,  rather  than  in  the  Wilcox. 

F.  B.  Plummer,  1933  (Untv.  Tex.  Bull.  3232,  p.  614).  Owen  did  not  designate  type 
loc.  Berry  stated  type  loc.  is  the  outcrop  in  the  quarries  y%  ml.  W.  of  Carrizo 
"Springs.  These  quarries  are  now  thought  to  lie  in  base  of  the  Reklaw  and  not 
in  the  original  series  of  underlying  sands  defined  as  Carrizo.  Geologists  working 
In  dist.  agree  that  if  o type  loc.  Is  to  be  designated.  It  should  be  the  exposure 
known  ns  Brand  Rock  on  Pefia  Creek  W.  of  Carrizo  8prlngs.  The  Carrizo  sand  is 
basal  fm.  of  Claiborne  group.  Grades  Into  overlying  Reklaw  memb.  of  Mount 
Selmnn  fm.  and  is  uncon.  on  Wilcox.  So  closely  resembles  t lie  younger  Queen  City 
sand  that  for  long  time  it  was  believed  to  be  same  as  Queen  City. 

The  Carrizo  sand  Is  now  assigned  by  most  geologists  to  Claiborne  group. 
(See  under  Mount  Selman  fm.,  1932  and  later  entries.)  It  is  treated  by 
Tex.  Geol.  Surv.  and  U.  S.  Geol.  Survey  as  a distinct  fm.  underlying 
Mount  Selman  fm.  and  overlying  the  Wilcox.  But  A.  Deussen  (1934  and 
1936,  A.  A.  P.  G.  Bull.)  treated  it  as  basal  memb.  of  Mount  Selman  fm. 

tCarrizo  formation. 

Pre-Cambrian:  Western  Texas  (Van  Horn  region). 

See  Carrizo  Mtn  schist,  1891  entry. 
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Miocene:  Southern  California  (Imperial  and  San  Diego  Counties). 

J.  P.  Smith,  1910  (Jour.  Geol.,  voL  18,  No.  3,  chart  opp.  p.  226).  Carrizo  fm.,  ass. 
with  Prcten  carrizoensis  and  P.  cerrosensis.  Of  upper  Mlo.  ago.  Older  than  San 
Diego. 

W.  S.  W.  Kew,  1914  (Calif.  Unhr.  Pub.  Dept.  Geol.  Bull.,  vol.  8.  pp.  39-46  and  map). 
[Called  Carrizo  fm.  on  map;  no  text  heading;  throughout  description  called  Carrizo 
fm.  and  Carrizo  Creek  fm.  1 At  type  loc.  divided,  on  lithologic  and  biologic  ground*, 
into  Lower  Division  und  Upper  Division.  The  upper  dlv.  1*  about  2,000  ft.  thick  in 
Carrixo  Valley,  and  consist*  of  flne-grnined  muddy  h*.  and  sh.  It  extends  N.  along 
W.  side  of  Salton  Sea  to  Santa  Rosa  Mtn*.  which  is  most  northerly  limit  of  the  beds 
In  thla  region.  The  lower  div.  consists  of  about  200  ft.  of  more  or  less  coarse  arko- 
sic  rk.,  locally  conglomeratic,  underlain  by  a coarse  angular  cgl.  of  subaqueous  origin 
and  reddish  color.  Total  thickness  of  fra.  probably  2.300  ft.  Rests  on  eroded 
surface  of  basement  complex  or.  In  places,  on  a flow  of  andesite. 

J.  P.  Buwalda  and  W.  L.  Stanton,  1930  ( 8ci„  n.  a.,  vol.  71,  pp.  104-106).  Carrizo  fm. 
1*  Mlo.  or  lower  Plio. 

W.  I*.  Woodring.  1931  (Carnegie  Inst.  Wa*h.  Pub.  418,  pp.  1-25).  “Carrixo  fm." 
of  Kew  (preoccupied)  Included  the  marine  Imperial  fm.  (late  lower  Mlo.)  and  at 
least  basal  part  of  overlying  nonmarine  deposit*  of  upper  or  middle  Mio.  age  here 
named  Palm  Spring  fm. 

See  also  f Carrizo  Creek  beds  and  Imperial  fm. 

Named  for  exposures  in  broud  valley  of  Carrizo  Creek  immediately  N.  of 
Coyote  Mtn,  Imperial  Co. 

1 Carrizo  Creek  beds. 

Miocene:  Southern  California  (Imperial  County). 

C.  R.  Orcutt,  1890  (Calif.  State  Min.  Bur.  10th  Ann.  Rept.,  p.  915).  Carrizo  Creek 
oyster  beds. — Shales  and  clay*  of  light-brown  or  pinkish  color,  through  which 
Carrixo  Creek  has  been  cut.  Tentatively  assigned  to  Mio. 

T.  W.  Vaughan,  1917  (U.  8.  G.  8.  P.  P.  98,  pp.  355-386).  The  fauna  of  Carrizo 
Creek  is  related  to  I’llo.  and  pozt-PUo.  fnuiius  of  Fla.  and  West  Indies  and  can 
scarcely  be  older  than  lower  Plio. 

W.  8.  W.  Kew,  1920  (U.  8.  G.  8.  Press  Bull.  447,  June  1920).  These  beds  are 
known  as  Carrizo  Creek  beds,  from  extensive  outcrops  on  Carrixo  Creek,  but  can 
also  ho  seen  along  W.  side  of  valley  around  Coyote  Mtn,  at  Yuba  Buttes  and  at 
Superstition  Mtn.  as  well  ns  at  San  Felipe  Valley.  W.  of  Salton  Sea.  and  at  places 
N.  of  San  Gorgonlo  Pass,  in  Riverside  Co.  Remnants  of  these  beds  rest  on  the 
crystalline  rocks  at  elev.  as  high  us  2.000  ft.  above  present  level  of  valley.  The 
Carrixo  Creek  beds  consist  mainly  of  tan-colored  w’ell-bedded  sandy  shales  or  silts, 
but  Include  small  amounts  of  ss.  and  clayey  sh.  At  some  places,  as  on  Carrizo  Creek, 
they  contain  numerous  marine  fossils,  the  remulus  of  uuininls  that  lived  probably 
in  Plio.  time. 

See  also  fCarrfco  fm.,  W.  S.  W.  Kew,  1914. 

In  1926  (Calif.  Acad.  Sei.  Proe.,  4th  ser.,  vol.  14,  p.  434)  G.  D.  Hanna  named 
these  beds  Imperial  fm. 

In  1931  (Carnegie  Inst.  Wash-  Pub.  418,  pp.  1-25)  W.  P.  Woodring  divided 
these  beds  into  Palm  Spring  fm.  above  (nonmarine)  and  Imperial  fm. 
(restricted)  below  (marine). 

Carrizo  Mountain  schist. 

Pre-Cambrian:  Western  Texas  (Van  Horn  region). 

W.  H.  von  8treeruwitx.  1891  (Tex.  Geol.  Surv.  2d  Ann.  Rept.,  1890,  pp.  681-683). 
Carrizo  schists. — The  S.  part  of  Carrixo  Mtns  is  built  up  of  reddish,  gray,  aud 
lighter  and  darker  greenish  crystalline  schists,  with  numerous  quartz  dykes,  tilted 
and  upbeaved  by  this  quarts  and  by  granitic  and  granitoid  rocks,  which  on  N. 
and  NW.  side  protrude  through  the  schists.  On  S.  side  these  schists  disappear 
under  lss.,  and  these  under  the  recent  soil  of  the  flats  and  gravel  hills.  • • • 

The  crystalline  schists  cross  Texas  & Pacific  Ry  near  Allamore,  running  into  a low' 
ridge,  which  6 ml.  W.  of  Van  Horn  Station  disappears  in  the  flat  at  foot  of  the 
Carbf.  cliffs,  which  rest  on  non-fossiliferous  red  and  brown  sss.  and  grit.  • • • 

The  grit  in  Its  most  southern  exposure  iu  Carrizo  Mtns  occurs  in  Round  Mtn  at 
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Allamore,  rising  above  the  flat  and  the  low  Carbf.'ls.  hills  that  run  parallel  with 
Texas  & Pacific  Ry  to  about  1 ml.  W.  of  Allamore.  On  E.  aide  of  this  gritty  butte- 
the  red  schistose  rocks  disappear  under  the  grit  strata,  reappearing  occasionally  In 
the  more  northern  part  of  Carrizo  Mtns,  together  with  serpentlnous,  basaltic,  and 
greenstone  intrusions. 

G.  B.  Richardson,  1914  <U.  S.  G.  S.  Van  Horn  folio.  No.  194,  p.  3).  Carrizo  fm. 

A complex  of  qtzite,  si.,  a variety  of  schists,  and  metamorphosed  igneous  rocks, 
which  outcrops  in  Carrizo  Mtns  S.  of  Texas  & Pacific  Ry.  The  schists  are  chiefly 
of  sed.  origin,  but  a small  part  of  fm.  consists  of  schists  which  presumably  repre- 
sent Igneous  sills  that  were  injected  in  thin  layers  btw.  the  sediments.  Oldent 
exposed  fm.  in  Carrizo  Mtns  in  Van  Horn  quad.  Underlies  (sequence  concealed  > 
Mlllican  fm. 

Because  of  conflict  of  Carrizo  with  the  Eocene  Carrizo  sand  of  Tex.,  the* 
Tex.  Geol.  Survey  and  U.  S.  Geol.  Survey  now  call  this  fm.  Carrizo  Min 
schist. 

Named  for  Carrizo  Mtns,  El  Paso  Co. 

Carroll  moraine. 

See  under  Bethlehem  moraine. 

Carroll  sand. 

A subsurface  sand  in  Monongaliela  fm.  (Penn.)  of  W.  Va.,  that  lies  at  or 
near  horizon  of  Uniontown  ss.  inemb. 

tCarrollton  limestone. 

Mississippian : Northwestern  Arkansas  (Eureka  Springs-Harrison  region). 

H.  S.  Williams,  1900  (Ark.  Geol.  Surv.  Ann.  Rept.  1892.  vol.  5.  pp.  334-337). 
Carrollton  la. — Gray  Is.,  exposed  in  cliff  in  ravine  in  Carrollton  [Carroll  Co.l  carry- 
ing fauna  evidently  more  recent  than  that  of  Red  Marbles  [St.  Joe  la.  memb. ] of 
other  parts  of  State,  but  sections  observed  do  not  present  the  two  fmfi.  in  strat. 
sequence.  Contains  Burlington  and  Keokuk  fossils  and  represents  about  same  fauna 
as  that  of  Boone  chert. 

Is  upper  90  ft.  of  Boone  Is.  (See  A.  H.  Purdue  and  H.  D.  Miser,  U.  S.  G.  S. 
Eureka  Springs-Harrison  folio,  No.  202,  p.  10,  1910.) 

Carrollton  Mountain  porphyry. 

See  Carlton  porphyry. 

Carson  lava. 

Age  (?)  : Southwestern  Washington  (near  Carson). 

I.  A.  Williams,  1910  (Oreg.  Bur.  Mines  and  Geol.,  Min.  Res.  Oreg..  vol.  2,  No.  3, 
pp.  95-901.  Canton  lava. — Dark-gray  beds  of  blocky  lava  that  obviously  came  as 
a series  of  heavy  flows.  Rises  above  Carson  Station,  Wash.,  and  extends  E.  to  the 
deeply  incised  canyon  of  Wind  River  [Skamania  Co.]. 

Carson  Creek  formation. 

Age  (?):  Northern  California  (Calaveras  County). 

F.  A.  Moss,  1927  (Eng.  and  Min.  Jour.,  vol.  124,  pp.  1010-1011).  In  Carson  Hill 
area  the  oldest  rocks  constitute  a sed.  and  volcanic  series  at  least  5.000  ft  thick, 
to  which  I have  given  local  name  of  '‘Carson  Creek  fm.”  It  is  best  exposed  W. 
of  Carson  Hill.  Sediments  In  lower  part  are  chiefly  cgls.  with  a few  thin  partings 
of  ss.  Near  bottom  is  a series  of  hornblende-dacite  lava  flows  and  rhyolite  tuffs 
900  to  1,700  ft.  thick.  Upper  part  of  fra.  is  ul.,  mostly  tuffnceous,  with  several 
leiiBes  of  Is.  and  beds  of  andesitic  crystal  tuff.  At  top  is  a thick  and  massive  bed 
of  andesitic  tuff,  in  places  containing  much  admixed  sediment. 

Carsonian  series. 

A term  proposed  by  C.  [R.]  Keyes,  1923  (Pan- Am.  Geol.,  vol.  40,  pp.  52,  78), 
“for  the  Mid  Quaternic  sands  and  gravels  overlying  the  Lahontan  lake 
bods,  especially  well  exposed  in  the  valleys  of  the  Carson  and  Truckee 
Rivers  in  western  Nevada.** 
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Cartago  formation. 

Eocene  (?)  : Costa  Rica. 

E.  B.  Branson,  1928  (Mo.  Univ.  Studies,  vol.  3,  No.  1.  p.  02).  [Assigned  to  Eo.  (?).] 

Carters  limestone  member  (of  Lowville  limestone). 

Middle  Ordovician:  Central  Tennessee  (Nashville  dome). 

J.  M.  8afford,  1869  (Geol.  Tenn..  pp.  258-208).  Carter's  Crerk  Is. — Heavy-bedded, 
light  blue  or  dove-colored.  fosslliferous  Is.,  upper  part  often  gray.  Thickness  50  to 
100  ft.  Top  fm.  of  Trenton  or  Lebanon  [Stones  River  1 group.  Underlies  Orthis 
bed  [Hermitage  fm.J  of  Nashville  group,  and  overlies  Glade  [Lebanon]  Is.  [This 
definition  of  Carters  Is.  (for  beds  underlying  Hermitage  fm.  and  overlying  Lebanon 
Is.)  was  followed  in  all  Tenn.  repts  up  to  1932,  although  paleontologists  have  in 
recent  years  excluded  it  from  Stones  River  group  and  assigned  it  to  Lowville 
epoch.] 

E.  O.  Ulrich  and  C.  W.  Hayea,  1903  (U.  S.  G.  S.  Columbia  folio.  No.  95),  included 
Carter®  Is.  in  Stones  River  group,  aa  did  E.  O.  Ulrich  In  1911  (Geol.  80c.  Am. 
Bull.,  vol.  22). 

K.  S.  Bassler,  1915  (U.  S.  Nat.  Mus.  Bull.  92,  vol.  2,  pi.  1),  stated  that  Lebanon  Is. 
Is  top  fm.  of  Stones  River  group,  but  did  not  say  where  Carters  Is.  belongs. 

K.  8.  Bassler,  1919  (Md.  Geol.  Surv.  Camb.  and  Ord.  vol.,  p.  51).  replaced  Carters  Is. 
with  Lowville  la.,  and  showed  two  fras.  (which  he  called  Upper  Decorah  sh.  below 
and  CurdsviUe  above)  separating  the  IsjxcviUe  ( Carters ) from  Hermitage  Is.  in 
Nashville  dome,  but  without  explanation  as  to  whether  these  two  fms.  were  sub- 
tracted from  the  Hermitage  or  the  Carters  of  previous  Tenn.  repts. 

J.  J.  Galloway,  1919  (Tenn.  Geol.  Surv.  Bull.  22),  described  Carters  Is.  of  Ruther- 
ford Co.,  Tenn.,  as  of  Black  River  age,  as  uncon.  underlying  Hermitage  fm.,  and 
as  uncon.  overlying  Lebanon  Is.,  and  in  his  section  and  map  showed  no  intervening 
fm.,  but  in  his  text  he  stated  that  Black  River  group  In  this  Co.  possibly  in- 
cludes an  unnamed  fm.  occurring  as  a lens  above  the  Carters  In  SE.  part  of  Co., 
of  Decorah  age. 

B.  E.  Raymond,  1922  (Geol.  Soc.  Am.  Bull.,  vol.  33,  p.  585),  stated  that  there  Is  no 
fro.  intervening  btw.  Carters  and  Hermitage  in  central  Tenn. 

E.  O.  Ulrich,  1924  (Tenn.  Dept.  Ed..  l)iv.  Geol.  Bull.  31,  p.  16).  defined  Carters  Is. 
as  110  ft.  thick,  as  of  Lowville  age,  and  as  uncon.  overlain  by  Hermitage  sh.  and 
uncon.  underlain  by  Lebanon  Is. 

K.  8.  Bassler,  1932  (Tenn.  Dept.  Ed.,  Div.  Geol.  Bull.  38),  restricted  Carters  to  lower 
beds  of  Lowville  age  in  Tenn.,  correlated  the  upper  beds  with  Tyrone  Is.  of  Ky.t 
and  called  them  Tyrone  In  Tenn.  The  upper  beds  of  Lowville  age  (their  Tyrone) 
are  said  by  Ulrich  and  Bassler  not  to  be  present  at  Carters  type  loc.,  but  Bassler 
stated  (p.  63)  that  they  outcrop  a short  distance  beyond  the  Carters  Creek  area. 

A.  M.  Piper,  1932  (U.  8.  G.  8.  W.  S.  1*.  640.  p.  52),  adopted  Bassler’s  restricted 
definition,  applying  Lowville  Is.  to  beds  called  Carters  Is.  since  1869 ; restricting 
Carters  to  lower  part  of  beds  heretofore  included  under  that  name,  or  to  the  mas 
sive.  compact,  white,  or  light-gray  cherty  Is.,  which  he  designated  as  Cartes  Is. 
memb.  of  Lotcville  ls.f  and  did  not  apply  any  name  to  upper  memb.  of  Lowville  Is. 
Named  for  exposures  on  Carters  Creek,  Maury  Co. 

tCarters  Creek  limestone. 

Middle  Ordovician:  Central  Tennessee. 

See  Carters  Is.,  adopted  mime. 

Cartersville  formation. 

1-ower  Cambrian:  Northwestern  Georgia  (Cartersville  district). 

H.  K.  Shearer,  1918  (Ga.  Geol.  Surv.  Bull.  34,  pp.  48-49,  128-163).  Cartersville 
fm. — (Name  suggested  by  L.  La  Forge.)  Sh.,  si.,  and  fcldsputbic  ss.,  most  of  it 
characterized  by  an  unusually  high  content  of  potash.  Soft  light-colored  sh.  makes 
up  greater  part  of  fm.  The  si.  Is  gray  or  purplish  gray  and  forms  minor  beds 
and  lenses,  the  thickness  of  any  single  lens  rarely  exceeding  50  ft.  The  fm. 
contains  a number  of  thin  beds  of  common  siliceous  ss.,  some  of  it  so  hard  as  to 
properly  be  called  qtzlte.  In  vicinity  of  Cartersville  the  fm.  Is  entirely  soft 
shales.  Thickness  about  1,000  ft.  Underlies  Connsauga  fm..  and  might  be  con- 
sidered a memb.  of  Conagauga,  but  it  carries  more  potash  than  latter  and  lss.  aro 
lacking.  Overlies  Beaver  [Shady]  Is.  Is  probably  contemp.  with  Rome  fm., 
Apison  sh..  and  Watauga  sh.,  but  exposures  are  not  continuous  with  those  fms. 
and  lithology  is  very  different,  hence  the  local  name  Cartersville  fm. 

Named  for  exposures  in  vicinity  of  Cartersville,  Bartow  Co. 
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Cartersville  granite. 

Pre-Cambrian : Central  Virginia. 

A.  I.  Jonas,  1028  (Va.  Geol.  Surv.  prel.  cd.  of  geol.  map  of  Va.).  Cartersville  granite. — 
Muscovite  granite  intrusive  into  Glenarm  series.  Mapped  at  and  around  Carters- 
ville, Cumberland  Co. 

Carterville  formation. 

Mississippian  (late) : Southwestern  Missouri. 

C.  E.  Siebenthal,  1007  (U.  8.  G.  8.  Joplin  folio,  No.  148).  Carterville  fm. — Light  to 
dark  shales  and  shaly  and  oolitic  las.  with  some  massive  soft  to  hard  sss.  Thickness 
0 to  50  ft.  Uncon.  underlies  Cherokee  fm.  and  uncon.  overlies  Boone  fm.,  the  upper 
100  ft.  of  which,  above  Short  Creek  oolite  memb.,  consists  of  Is.  containing  the 
Carthage  quarry  beds.  The  Carterville  fm.  contains  Chester  fossils  (listed). 
Named  for  exposures  just  W.  of  Carterville,  Jasper  Co. 

E.  B.  Branson,  1918  (tJniv.  Mo.  Bull.  vol.  19.  No.  15,  p.  71).  Carterville  fm.  is  con- 
temp.  with  Aux  Vases  ss.  Was  formed  in  a bay  that  advanced  in  SW.  Mo. 

Carthage  limestone.  (In  MeLeansboro  formation.) 

Pennsylvanian : Western  Kentucky  and  southern  Illinois. 

D.  D.  Owen,  1856  (Ky.  Geol.  8urv.  vol.  1,  pp.  60,  61)  and  1857  (Ky.  Geol.  Surv.  vol.  3, 
p.  18).  Carthage  Is. — Lies  in  upper  part  of  Coal  Measures  of  southwestern  coal 
field  bordering  Ohio  River  1 mi.  below  Uniontown  (Union  Co.,  Ky. ],  where  it  is 
about  8 ft.  thick.  Separated  from  overlying  coal  No.  18  by  50  ft.  of  ss.  and  sh. 

Named  for  Carthage  Settlement  (no  longer  in  existence)  on  Ohio  River,  in 
Union  Co.,  Ky.,  just  above  mouth  of  Wabusli  River. 

Lies  in  upper  part  of  MeLeansboro  fm. 

Carthage  limestone. 

Mississippian  (Warsaw)  : Southwestern  Missouri. 

J.  A.  Gallaher,  1898  (Mo.  Geol.  Surv.  Bien.  Rept.  pp.  30,  37,  38).  Keokuk  or  Carthage 
Is. — Crystalline  Is.  distinguished  by  numerous  crinoids.  Forms,  with  Burlington  Is., 
principal  country  rocks  of  marvelous  lead  and  zinc  deposits  of  SW.  Mo. 

E.  R.  Buckley,  1911  (Types  of  ore  deposits,  p.  117).  Carthage  Is.  consists  of  100  ft. 
of  practically  noncherty  crystalline  Is.  forming  top  memb.  of  Burlington  fm.  (not 
Burlington].  Overlies  Short  Creek  oolite  memb.  and  underlies,  uncon.,  Chester. 

Is  upper  part  of  Boone  Is.  The  Short  Creek  oolite  and  the  overlying  Is. 
are  now  considered  to  be  of  Warsaw  age. 

Named  for  exposures  at  Carthage,  Jasper  Co. 

Carthage  moraine. 

Pleistocene:  Northwestern  New  York  (Lewis  and  Jefferson  Counties). 

A.  F.  Buddington.  1934  (N.  Y.  State  Mus.  Bull.  296,  p.  42).  In  Antwerp  and  Carthage 
quads.  Named  for  town. 

Cartright  sand. 

A subsurface  sand  in  Yegua  fm.  (Eocene)  of  Pettiis  area,  B<»e  Co.,  SE.  Texas. 

Carwood  formation. 

Mississippian:  Southeastern  Indiana. 

P.  B.  Stockdalo,  1929  (Ohio  Jour.  Sci.,  vol.  29,  No.  4,  p.  170).  See  under  Borden 
group. 

P.  B.  Stockdalo,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  p.  197). 

P.  B.  Stockdale,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  709).  Carxcood  fm. — At  S., 
in  Ind.,  it  is  at  most  places  a massive,  fine-grained  ss.  or  siltstone.  Here  and  there 
a silty  facies  displays  a shaly  appearance  where  weathered.  In  places  highly 
fosslliferous.  [Fossils  listed.]  In  N.  part  of  unglacluted  outcrop  urea  the  fm. 
displays  a number  of  lithologic  facies  varying  from  arglll.  sh.  and  shaly  siltstone 
to  a bedded  succession  of  thin,  resistant  ss.  beds  and  shaly  layers.  Thickness  105  to 
150  ft.  Underlies  Floyds  Knob  fm.  and  overlies  Locust  Point  fm. 

P.  B.  Stockdale,  1931  (Ind.  Dept.  Cons.,  Div.  Geol.,  Pub.  98,  pp.  54,  55,  76,  120-124, 
147).  Above  Locust  Point  fm.  is  a fm.  115±  ft.  thick,  slightly  coarser  In  texture, 
more  massive  in  structure,  and  which  weathers  less  readily  to  a shaly  appearance. 
It  has  commonly  been  referred  to  as  a bs.,  but  in  reality  1b  more  properly  designated 
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a sandy  siltstone  In  Floyd  Co.  Contains  a few  small  geodes  and  concretions  and 
locally  a fauna  of  large  brachiopods ; in  some  places  many  bryozonns.  In  part  this 
fm.  Is  Holtsclato  mm.  of  Butts.  A number  of  factors  make  it  advisable  to  propose 
a different  name.  The  term  Carwood  fm.  is  proposed  in  this  paper,  from  village 
of  Carwood  (Bridgeport),  Clark  Co.,  Ind.,  4%  mi.  SE.  of  Borden.  Underlies  Floyds 
Knob  fm.  and  overlies  Locust  Point  fm.  [On  p.  109  be  gives  thickness  of  240  to 
275  in  southern  Ind.  and  210  In  Jefferson  Co.,  Ky.  In  this  rept.  geographic  names 
are  applied  to  several  local  facies  of  the  fm.  See  also  under  Rosewood  «/*.] 

( ary  substage. 

Pleistocene : Mississippi  Valley. 

See  under  Mankato  subs t age  and  under  Wisconsin  stage. 

Casadepaga  schist. 

Early  Paleozoic  or  pre- Paleozoic : Northwestern  Alaska  (Seward  Peninsula). 

P.  S.  Smith,  1910  (U.  S.  G.  S.  Bull.  433,  pp.  70-75,  maps).  Casadepaga  schist.— 
Metamorphic  schists  of  Igneous  origin,  seldom  auriferous.  Assigned  to  post-Ord.  ( ?). 
Determination  of  igneous  origin  rests  more  upon  areal  and  structural  relations 
than  upon  chemical  composition.  Covers  100  sq.  mi.  in  Solomon  and  Casadepaga 
quads,  one  belt  along  E.  part  of  quads  and  another  along  W.  part  of  quads. 

Cascade  series. 

Carboniferous  ( ?)  : British  Columbia. 

A.  R.  Selwyn,  1872  (Canada  Geol.  Surv.  Rept.  1871-72,  p.  00). 

G.  M.  Dawson,  1879  (Canada  Geol.  Surv.  Rept.  1877-78,  pp.  03B,  87B.  etc.). 

‘Cascade  sandstone.  (In  Chemung  formation.) 

Upper  Devonian:  Northeastern  Pennsylvania  (Susquehanna  County). 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  05,  pp.  74-79,  82,  98).  Cascade  ss.— 
Rather  coarse,  very  hard,  yellow  sand  rock,  full  of  shells  in  lower  layers.  Thick- 
ness 25  ft.  in  Susquehanna  Co.  Makes  the  fine  cliffs  which  wall  in  Cascade  Creek 
where  Erie  R.  R.  crosses  it.  I identify  this  Cascade  ss.  with  Mr.  Sherwood's  Fall 
Creek  cgl.  of  Rept.  G,  on  Bradford  and  Tioga  Counties,  p.  90.  [Sherw’ood  called 
this  cgl.  on  Fall  Creek  Chemung  cgl(f),  not  Fall  Creek  cgl. ) Underlies  Mansfield 
reds,  and  lies  about  130  ft.  below  top  of  Chemung. 

B.  Willard,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  593).  Perhaps  White’s 
correlation  of  the  Fall  Creek  with  Cascade  ss.  wuh  nearer  the  truth  than  is  usually 
supposed. 

tCascade  formation. 

Pre-Cambrian:  Northwestern  Michigan  (Marquette  district). 

M.  E.  Wadsworth,  1890  and  1891  (Lake  Superior  along  the  south  shore,  by  Julian 
Ralph,  pp.  77-99;  1st  ed.,  1890;  2d  ed..  1891).  Cuncade  fm. — Hornblende  schist 
and  granite  of  Cascade  or  Palmer  and  nonfragmental  Jaspilite  and  ore  of  Ishpeming 
and  Negaunee.  Best  seen  at  Cascade  Range,  Marquette  dist.  Underlies 
Republic  fm. 

Applies  to  lower  part  of  “Arehean,”  according  to  C.  R.  Van  Hise  and  C.  K. 
Leith  (U.  S.  G.  S.  Bull.  3(50,  p.  147,  1909). 

H’ascade  formation. 

•Lower  Cretaceous i Central  Montana  (Little  Belt  Mountains  and  Fort 
Benton  region). 

W.  H.  Weed,  1899  (U.  S.  G.  8.  Fort  Benton  folio.  No.  55).  Cascade  fm. — Alternating 
ess.  and  shales,  225  to  520  ft.  thick,  overlying  Ellis  fm.  and  underlying  Dakota 
fm.  Contains  Lower  Cret.  leaves  resembling  those  from  Kootanie  fm.  of  Canada. 

Includes  Kootenai  and  Morrison  (?)  fms. 

Named  for  development  in  Cascade  Co. 

Cascade  formation. 

Pleistocene:  Central  northern  Oregon  and  southwestern  Washington. 

See  under  Cascades  fm.,  1931  and  1932. 
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Cascade  Creek  sandstone.  (In  Chemung  formation.) 

Upper  Devonian:  Northeastern  Pennsylvania  (Susquehanna  and  Wayne 
Counties). 

J.  J.  Stevenson,  1892  (Am.  Geol.,  vol.  9.  p.  22;  Am.  Abb.  Adv.  Scl.  Proc.,  vol.  40, 
p.  235).  Cascade  Creek  an.  1b  same  as  Falls  [Fall!  Creek  88.  of  Bradford  Co., 
Allegrippus  cgl.  of  Bedford  and  Huntingdon  Counties,  and  Lower  Chemung  cgL 
of  Fulton  Co.  [L  C.  White  named  It  Cascade  88.] 

Cascades  formation. 

Pleistocene:  Central  northern  Oregon  and  southwestern  Washington. 

I.  A.  Williams,  1910  (Oreg.  Bur.  Mines  and  Geol.,  Min.  Res.  Oreg.,  vol.  2,  No.  3). 
Cascades  fm. — Andesitic  and  basaltic  lava  flows,  at  least  300  to  500  ft.  thick. 
Younger  than  Satsop  fm.  (preglacial  Pleist.).  Overlies  The  Dalles  tuff  btw.  forks 
of  Mill  Creek.  May  prove  to  be  a recent  valley  flow. 

J.  P.  Buwahla  and  B.  N.  Moore,  1930  (Carnegie  Inst.  Wash.  Pub.  404,  p.  25). 
Cascades  fm. — Mainly  basaltic  lavas  and  tuffs  uncon.  overlying  The  Dalles 
beds.  Age  unknown. 

E.  T.  Hodge,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42.  Dec.  1931,  p.  965).  Casoade  fm. — 
Middle  Pleist.  Chiefly  lava  flows ; Bed.  material  almost  nonexistent.  Comprises 
entire  series  of  flows  that  form  Cascade  Mtna.  Lies  on  Dalles  fm.  (Pleist. 
or  late  Pllo.). 

E.  T.  Hodge,  1932  (Oreg.  Univ.  Pub.  Geol.  ser.,  vol.  1,  No.  5.  p.  5).  Casoade  fm. 
proposed  for  the  great  mass  of  lavas  that  cap  northern  two-thirds  of  Cascade 
Mtns  In  Oreg.  and  that  He  on  top  of  Madras  fm.  and  are  older  than  the  Inter- 
canyon  lavas  that  occur  In  the  valleys  cut  In  its  surface.  Tentatively,  there- 
fore, it  includes  all  lavas  younger  than  Madras  fm.  and  older  than  Recent. 
Dominantly  andesitic  with  a few  basalts  and  some  trachyte.  Btw.  the  lava 
flows  are  thin  beds  of  volcanic  ash  which  thicken  to  W.  [Accompanying  geol. 
map,  of  a part  of  central  northern  Wash.  (120°  to  121°  30',  44°  to  46°),  showa 
Cascade  fm.  ( Pleist . and  Plio.)  underlain  by  Madras  fm.  (Pllo.),  and  states  that 
Madras  fm.  of  this  map  includes  beds  to  N.  that  have  been  variously  known  as 
The  Dalles  beds  and  Satsop  fm.] 

Cascadia  formation. 

Oligocene  and  Miocene  ( ?) : Central  northern  Oregon  (Cascade  Mountains). 

E.  T.  Hodge,  1928  (Pan-Am.  Geol.,  vol.  49,  pp.  341-356).  Cascadia  fm. — A number 
of  widespread  basic  aggls.,  luffs,  and  some  basaltic  lava  flows,  which  constitute 
an  important  part  of  terranal  succession  on  W.  sides  of  the  Cascades.  Uncon. 
underlies  Columbia  basalts  and  uncon.  overlies  what  looks  like  typical  Clarno 
rhyolite.  Is  strut,  equlv.  of  John  Day  fm.  Exposed  near  Cascudiu  [Linn  Co.]. 
Assigned  to  Olig. 

Cascadian  stage. 

Pleistocene:  Oregon. 

E.  T.  Hodge,  1930  (Monthly  Weather  Rev.,  vol.  58,  pp.  405-411).  Cascadian  stage 
{Pleist.). — The  older  epoch  of  glaciation  in  Oreg.  Possibly  correlates  with  the 
Admirulty,  the  oldest  ice  epoch  in  Wush.  Separated  from  the  younger  (Jeffer- 
sonian) glacial  stage  by  Willamettian  inter  glacial  stage.  There  is  evidence  of 
Intense  glaciation  on  E.  side  of  Cascade  Plateau. 

Cascadian  revolution. 

A term  that  has  been  applied  (C.  Schuchert,  Textbook  geol.,  pt.  2,  p.  612, 
1924)  to  the  period  of  uplift  of  Cascade  Mtns,  Oreg.,  beginning  in  middle 
Miocene  and  continuing  into  present  time.  The  1933  Textbook  geol. 
of  C.  Schuchert  and  C.  O.  Dunbar  assigned  this  revolution  to  upper  Plio. 
and  Pleist. 

Cascadilla  shale  member. 

Upper  Devonian : Central  New  York  (Ithaca  region). 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  1,  p.  202).  Cascadilla  sh. 
memb.,  150  ft.  thick,  basal  div.  of  Ithaca  facieH  subgroup  of  Ithara-Enfleld  group 
of  fms.  in  Ithaca  region.  Contains  Puracuclas  Hrata  fauna  in  middle.  Overlies 
Middlesex  sh.  [Derivation  of  name  not  stated.] 
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Casco  Bay  group. 

Carboniferous  (Pennsylvanian?)  : Southwestern  Maine. 

F.  J.  Katz,  1917  (Wash.  Acad.  Scl.  Jour.,  voL  7,  p.  198).  Casco  Bay  group. — 
Occupies  an  area  about  12  ml.  wide  and  30  mi.  long,  extending  along  coast 
from  Saco.  Maine,  to  head  of  Casco  Bay.  Consists  of  (descending)  Mnckworth  si., 
Jewell  phyllite,  Spurwlnk  Is.,  Scarboro  phyllite,  Diamond  Island  sL,  Spring 
Point  greenstone,  and  Cape  Elizabeth  fm.  (See  also  U.  8.  G.  S,  P.  P.  108,  pp. 
170-172.]  Assigned  to  Penn.(?).  Named  for  development  in  aud  around  Casco 
Bay. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  are  mapped  as  Penn. 

Casey  limestone. 

Middle  Devonian  (Hamilton)  : Southern  central  Kentucky  (Casey  County). 

T.  E.  Savage,  1930  (Ky.  Geol.  Surv.,  sor.  0.  vol.  33,  pp.  12,  143-144).  Casey  Is. — 
Upper  3 to  8 ft.  or  more  consists  of  thick-bedded,  gray,  rather  fine-grained  Is.  with 
numerous  irregular  masses  of  chert.  Lower  2 or  more  ft.  consists  of  somewhat 
sandy  Is.,  in  lower  part  of  which  is  a 2-inch  band  crowded  with  shells  of 
Ambocoelia  umbonata.  Is  of  Hamilton  age.  Underlies  Duffln  layer  (basal  bed  of 
New  Albany  sh.)  and  uncon.  overlies  Beechwood  memb.  of  Sellersburg  Is.  Ex- 
posed near  Kidd’s  store,  in  SW.  part  of  Casey  Co.  Named  for  Casey  Co.,  where 
relation  of  this  Is.  to  Beechwood  Is.  memb.  was  first  distinguished.  In  central 
Ky.  the  Casey  Is.  is  top  memb.  of  Boyle  Is. 

Casey  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian:  Southeastern  Illinois  (Clark  County). 

See  1934  entry  under  LaSalle  Is.  memb.,  which  records  the  only  known  use 
of  name.  Derivation  unknown. 

Casey  sands. 

Name  applied  to  some  shallow  subsurface  sands  high  in  Carbondale  fm. 
(Penn.)  of  Clark,  Coles,  Cumberland,  and  Edgar  Counties,  central  east- 
ern 111.  (See  111.  Geol.  Surv.  Bull.  54,  index.) 

Caseyville  sandstone.  (Of  Pottsville  group.) 

Pennsylvanian:  Western  Kentucky  and  southeastern  Illinois. 

D.  D.  Owen,  1850  (Ky.  Geol.  Surv.  vol.  1,  pp.  48.  49.  02,  and  plate  showing  section 
of  Lower  Coal  Measures).  Caseyville  ss.  (also  Caseyville  cgl.). — Pebbly  ss.  aud  cgl. 
[thickness  not  stated]  resting  on  Millstone  Grit  in  western  Ky.  [In  some  places 
In  this  rept  these  beds  seem  to  be  treated  as  part  of  “Millstone  grit,”  but  in 
plate  showing  section  of  Lower  Coal  Measures  they  rest  on  “Millstone  grit.”] 

L C.  Glenn,  1912  (Ky.  Geol.  Surv.  Rept.  Prog.  1910  and  1911,  p.  27).  Caseyville  cgl. — 
Coarse,  cross-bedded,  conglomeratic,  cliff  i'<»rming  sss.,  iu  20  to  00-fnot  beds,  alternat- 
ing with  thin  beds  of  sh.  up  to  20  ft.  thick,  containing  thin  coal  scams.  Thickness 
about  200  ft.  Uucon.  overlies  Miss,  and  underlies  Tradewater  fm.  [This  is 
adopted  definition.] 

Named  for  Caseyville,  Union  Co.,  Ky. 

Cashaqua  shale. 

Upper  Devonian : Western  and  central  New  York. 

J.  Hall,  1840  (N.  Y.  Geol.  Surv.  4th  Rept.,  pp.  890-391,  409,  423,  452-455).  Cashaqua 

sh.  — On  the  Genesee  it  consists  of  a mass  of  green  crumbling  sh.  110  ft.  thick, 
occasionally  containing  thin  concretionary  layers  of  ss.  On  Cayuga  and  Seneca 
Lakes,  more  particularly  at  Penn  Yan,  it  consists  of  ss.,  sh.,  etc.  Named  for  ex- 
posures on  Cashaqua  Creek  [Livingston  Co.),  above  junction  of  Genesee  Valley 
canal.  Occupies  interval  btw.  Ithaca  group  above  and  upper  black  sh.  that  over- 
lies Tully  Is.,  but  In  central  N.  Y.  the  Ithaca  Is  absent,  and  Gardeau  or  Lower 
Fucoldal  group  overlieB  the  Cashaqua. 

J.  Hall.  1843  (Geol.  N.  Y.,  4th  Gist.) . Cashaqua  sh.  Is  110  ft.  thick  on  the  Genesee, 
33  ft.  on  Eighteen-Mile  Creek,  on  Like  Erie.  Overlies  Genesee  si.  ( = Upper  Black 

si.  and  Black  sh.  and  si.  of  previous  Ann.  Repts).  Included  in  Portage  or  Nunda 
group.  [The  immediately  overlying  sh.  (which  was  included  in  Gardeau  “group” 
of  Hall)  is  now  called  Rhlnestreet  sh.,  and  the  underlying  sh.  (which  was  originally 
Included  in  Genesee  sh.)  has  been  named  Middlesex  sh.  This  is  present  generally 
accepted  definition  of  Cashaqua  aft.] 
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Casmalia  gypsiferous  shale. 

Casmalia  red  beds. 

Miocene:  Southern  California  (Santa  Maria  district). 

H.  W.  Hoots  and  S.  C.  Heroid,  1935  (Geol.  of  nat.  gas,  A.  A.  P.  G.,  p.  156).  Casmalia 
gypsiferous  ah. — Gypsiferous  clay  sh.  contcmp.  with  Casmalia  Red  Beds  (red  beds 
with  Is.  lentils),  probably  of  continental  origin.  Of  Mlo.  age.  Thickness  2,800 ± ft. 
Occur  in  Casmalia  Hills,  Santa  Maria  dist.  Conformably  underlie  “Monterey" 
and  are  younger  than,  but  not  in  contact  with,  Vaqueros  fro. 

Cason  shale. 

Upper  Ordovician  (Richmond) : Northern  Arkansas. 

H.  S.  Williams,  1894  (Am.  Jour.  Sci.,  3d.  vol.  48,  pp.  325-331).  St.  Clair  Is.  of 
Dr.  Penrose  includes  beds  ranging  in  age  from  Cincinnati  to  Niagara,  and  should 
be  divided  into  three  fms.,  here  named  (descending)  : Cason  l*.  (containing  Clinton- 
Niagara  fauna)  [later  replaced  by  St.  Clair  Is.  underlain  by  Brassfleld  ls.J ; Cason 
sh.  (the  manganese-bearing  shales)  ; and  8t.  Clair  Is.  (restricted  to  beds  containing 
Trenton  fauna).  The  Cason  sh.  and  underlying  St.  Clair  Is.  llater  replaced  by 
Polk  Bayou  Is.  and  now  divided  into  Fernvale  Is.  and  Kimmswick  Is.]  are  separated 
by  an  erosion  uncon.,  the  Cason  sh.  either  resting  on  St.  Clair  Is.  [Fernvale  Is.)  or 
in  hollows  in  it,  or  in  hollows  in  older  Izard  1b. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  28,  pp.  421,  486,  658,  559) 
restricted  St.  Clair  Is.  to  bods  of  Xiagaran  age,  and  extended  Brassfleld  Is.  westward 
to  cover  the  beds  of  Medina  age  previously  included  in  St.  Clair  Is.  [The  Cason  sh. 
as  now  defined  therefore  underlies  Brassfleld  Is.,  overlies  Fernvale  Is.  (upper  part 
of  fPolk  Bayou  Is.),  and  contains  Richmond  fossils.] 

Named  for  Cason  tract,  near  Batesville,  Independence  Co. 

tCason  limestone. 

Silurian  (Niagara!)  and  late  Medina)  : Northern  Arkansas. 

H.  S.  Williams,  1894  (Am.  Jour.  Sci.,  3d,  vol.  48,  pp.  325-331).  Cason  Is. — Upper 
part  of  8t.  Clair  Is.  of  I>r.  Penrose,  or  beds  immediately  overlying  the  manganese- 
bearing  beds  here  named  Cason  sh.  Contains  fauna  about  •=  Waldron  fauna  of 
Ind.  and  Clinton-Xlagara  fauna  of  N.  Y.  Is  lithologically  distinct  and  should  be 
separated  from  underlying  beds,  which  contain  an  Ord.  fauna.  Thickness  100  to 
110  ft.  Underlies  8y  la  more  ss.,  or,  where  that  is  absent.  Eureka  [Chattanooga]  sh. 

H.  S.  Williams,  1900  (Ark.  Geol.  Surv.  Ann.  Rept.  1892,  vol.  5,  pp.  281-301).  Name 
Cason  Is.  abandoned  and  name  St.  Clair  Is.  restricted  to  Is.  overlying  the  manganese- 
bearing beds  (Cason  sh.),  which  outcrops  at  St.  Clair  Springs.  For  Is.  underlying 
Cason  sh.,  which  does  not  outcrop  in  region  of  St.  Clair  Springs.  J.  C.  Branner's 
suggested  name  Polk  Bayou  Is.  is  adopted.  St.  Clair  Is.  us  here  restricted  underlies 
Sylamore  ss.  or  Eureka  sh. 

Replaced  by  St.  Clair  Is.  (restricted  sense  of  E.  O.  Ulrich,  1911)  and 
Brassfleld  Is. 

Named  for  Cason  tract,  near  Batesville,  Independence  Co. 

Casper  formation. 

Pennsylvanian,  and  in  some  areas  Mississippi  an : Southeastern  Wyoming 
(Laramie  Basin). 

N.  H.  Darton,  1908  (Geol.  Soc.  Am.  Bull.,  vol.  19.  pp.  407,  413.  414.  416,  418-430). 
From  Casper  Range  southward  Tcnslecp  ss..  Amsden  fm.,  and  Madison  Is.  give  place 
to  Casper  fm.,  500  to  1,000  ft.  thick,  consisting  of  Iks.  generally  lying  on  and 
overlain  by  gray  ss.  In  Laramie  region  and  southward  these  rocks  merge  itato 
red  grits.  [Page  407.)  The  name  Casper  ftn.  Is  proposed  for  the  lss.  and  sss. 
constituting  greater  part  of  sod.  rocks  in  Casper  and  Laramie  Mtns.  These  rocks 
represent  SE.  extension  of  Amsden  and  Tensleep  fms.,  but  are  so  changed  in  char- 
acter and  indefinite  in  strut,  limits  that  correlation  is  not  desirable  and  new  name 
is  required.  The  Casper  lies  uncoil,  on  pre-Camb.  rocks  in  greater  part  of  area, 
but  possibly  to  N.  the  basal  ss.  represents  an  attenuated  E.  extension  of  Doadwood 
fm.  I Upper  Camb.],  and  in  eastern  Carbon  and  Natrona  Counties  there  may  also 
be  a small  amount  of  Madison  Is.  at  base,  but  at  present  there  is  no  evidence  on 
which  to  separate  these.  The  plain  on  which  the  fm.  lies  rises  to  8.,  so  that  lowest 
beds  included  in  N.  part  of  area  are  not  present  at  Laramie  and  southward.  The 
fm.  caps  Casper  Mtn  and  the  scries  of  high  ridges  extending  from  E.  of  Freeland 
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nearly  to  Douglas.  It  extends  along  both  slopes  of  Laramie  Mtns,  but  in  places 
is  bidden  by  Tert.  deposits,  especially  in  NW.  part  of  Laramie  Co.  It  extends 
around  S.  end  of  Laramie  Basin  and  along  W.  side  of  that  basin  as  far  N.  as 
Jelm  Mtn,  beyond  which  it  is  dropped  far  beneath  surface  by  the  great  fault  which 
follows  E.  side  of  Medicine  Bow  Mtns.  In  Colo.,  along  E.  side  of  Front  Range,  the 
fm.  consists  mostly  of  red  beds  and  becomes  Fountain  fm.  As  there  is  overlap  of 
higher  beds  to  S.,  it  is  probable  that  at  latitude  of  Laramie,  and  even  for  some 
distance  farther  N.t  the  Casper  fm.  is  entirely  of  Penn.  age. 

8.  H.  Knight,  1920  (Univ.  Wyo.  Pub.  Sci.,  Geol.,  vol.  1,  No.  1).  Casper  fm.  re- 
stricted.— W.  T.  Lee  (U.  8.  G.  8.  P.  P.  149,  p.  67,  1927)  pointed  out  that  Casper  fm. 
as  used  by  Darton  is  composite  fm.  and  in  his  opinion  name  should  be  abandoned. 
In  view  of  fact  that  Casper  has  for  20  years  been  used  to  designate  the  sediments 
flanking  Laramie  Range,  and  is  appropriate,  it  does  not  seem  advisable  to  abandon 
it  and  substitute  the  later  name  Ingleside . as  suggested  by  Lee.  The  Ingleslde  rests 
on  Fountain  fm..  and  writer  considers  It  as  representing  the  southern  attenuate 
extension  of  the  Casper  I restricted).  In  this  paper  Casper  fm.  is  restricted  to  the 
rocks  to  which  the  name  was  originally  applied,  except  that  Fountain  fm.  and 
Madison  Is.  are  not  Included.  Writer  believes  that  Fountain  and  Casper  fms.  are. 
in  part  at  least,  contemp.,  and  that  Casper  as  here  restricted  in  part  overlies 
Fountain  fm.  Evidence  does  not  substantiate  marked  uncon.,  as  suggested  by 
Leo.  Thickness  of  Casper  fm.  as  here  restricted  ranges  from  208  ft.  in  Centennial 
section  to  max.  of  695  ft.  In  Plumbago  Canyon  section. 

A.  K.  Miller  and  II.  D.  Thomas,  1936  (Jour.  Pal.,  vol.  10,  No.  8,  pp.  715  +).  In  type 
region,  around  Casper  Mtn,  the  lower  part  of  the  sequence  Is  Miss,  and  is  now 
generally  eliminated  from  the  Casper.  It  seems  to  us  that  it  is  impossible,  with- 
out a great  deal  of  additional  strat.  knowledge,  to  devise  a satisfactory  nomen- 
clature for  the  beds  in  Laramie  Basin  which  were  called  Casper  by  Darton.  For 
present,  therefore,  it  will  perhaps  be  best  in  areas  where  the  Fountain  is  present, 
as  In  8.  part  of  Laramie  Basin,  to  use  Casper  in  Knight’s  restricted  sense.  But  in 
N.  part  of  basin,  where  the  Fountain  beds  seem  to  be  replaced  by  others  of  differ- 
ent lithology,  there  is  no  name  to  use  except  Casper  in  Darton’s  sense,  excluding, 
of  course,  the  Miss,  strata  which  in  some  places  occur  btw.  the  Casper  and  the 
pre-Camb.  granite. 

The  U.  S.  Geol.  Survey  still  uses  the  local  name  ('asper  fm.  as  defined 
by  Darton.  As  thus  defined  the  fm.  rests  uneou.  on  pre-Camb.  granite. 

Cass  limestone. 

Pennsylvanian:  Southeastern  Nebraska. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  41,  58).  Cass  Is.,  12  ft. 
thick,  overlies  Plattford  sh.  and  lies  13 ± ft.  below  White  Cloud  sh.,  all  in  Scranton 
sh.  Named  for  exposures  along  Platte  River  NW.  of  South  Bend,  Cass  Co. 

G.  E.  Condra,  1930  (Nebr.  Geol.  Surv.  Bull.  3,  2d  ser.,  p.  11).  Cass  Is.  is  abandoned, 
as  another  name  [what?]  has  priority. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  210).  t Cass  Is.  abandoned.  Does 
not  belong  in  Scranton  sh.  [Did  not  explain  where  It  does  belong.] 

E.  C.  Reed  (Asst.  State  Geol.  Nebr.),  1936  (letter  dated  Oct.  16).  Casa  Is.  is  still 
being  used  in  Nebr.  It  Is  not  yet  definitely  known  which  bed  in  Kans.  and  Mo.  is  its 
equiv.,  and  until  this  is  decided  Cass  will  be  used.  We  believe  it  may  be  -»  Ama- 
zonia or  Haskell  Is. 

Cassnda-Garden  gravels. 

Miocene  to  Eocene:  West  Indies  (Antigua). 

J.  W.  W.  Spencer,  1901  (London  Geol.  Hoc.  Quart.  Jour.,  vol.  57,  p.  500).  (No  age 
assigned.  C.  Schuchert,  1935  (Hist.  geol.  Antlllean-Carlbbean  region,  p,  759) 
assigned  Caseada  gravels  of  Antigua  to  “lower  Mlo.  to  upper  Eo.“] 

Cassln  formation. 

A name  applied  by  H,  P.  Cushing  (N.  Y.  State  Mus.  Bull.  95,  p.  362,  1905), 
J.  F.  Kemp  (N.  Y.  State  Mus.  Bull.  138.  p.  08,  1910),  and  C.  A.  Hartnagel 
(N.  Y.  State  Mns.  Hdb.  19,  p.  34,  1912)  to  Lower  Ord.  rocks  typically 
exposed  at  old  Fort  Cassln,  Addison  Co.,  VL,  and  called  Fort  Cassin  fm. 
by  other  geologists.  See  explanation  under  Beekmaiitown  group. 
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Cassville  shale  member  (of  Washington  formation). 

Permian:  Northern  West  Virginia  (Monongalia  County)  and  southwestern 
Pennsylvania. 

I.  C.  White.  1891  (U.S.G.S.  Bull.  65,  p.  41).  Cassville  plant  sh. — Dark  gray  sh.. 
5 to  15  ft.  thick,  which  very  frequently  separates  Waynesburg  ss.  from  underlying 
Waynesburg  coal.  This  sh.  Is  prolific  in  fossil  plants,  especially  so  in  vicinity 
of  Cassville,  Monongalia  Co.,  W.  Va.  Is  basal  bed  of  Dunkard  Creek  series 
(Perm.). 

The  lower  fm.  of  Dunkard  group  has  for  many  years  been  called  Washing- 
ton fm .,  and  Cassville  sh.  memb.  of  Washington  fm.  is  adopted  name  of 
U.  S.  Geol.  Survey. 

Casta nea  sandstone. 

Silurian  (early)  : Central  Pennsylvania. 

F.  M.  Swartx.  1934  (Geol.  8oc.  Am.  Bull.,  vol.  45,  pp.  83,  01,  102,  109).  Castanea 
»*. — A body  of  ml  and  green  argill.  ss.  that  overlies  the  white  ss.  beds  of  Tusca* 
rora  ss.  through  central  Pa.  Many  beds  are  pierced  by  Seolithus  tubes,  and  bedding 
surfaces  are  frequently  marked  by  irregular  lumpy  masses,  suggestive  of  worm 
castings.  Underlies  Rose  Hill  sh..  basal  fm.  of  Clinton  group.  Thickness  58  ft. 
at  Mount  Union:  75  ft.  in  Lock  Haven -Williamsport  area;  20  ft.  near  Altoona. 
In  previous  repts  evidently  included  in  Tuscarora,  and  would  have  been  con- 
sidered a memb.  of  Tuscarora  in  this  paper  except  for  difficulty  of  treating  it  in 
section  descriptions  without  naming  the  remaining  beds.  Named  for  Castanea,  a 
suburb  of  Lock  Haven.  Replaces  JToiwrd  ss.  (proposed  for  this  fm.  in  1933),  whicb 
Is  preoccupied. 

Castile  gypsum  (in  some  areas),  Castile  anhydrite  (in  Delaware  Basin),  and 
Castile  formation  (in  New  Mexico). 

Permian:  Western  Texas  and  southeastern  New  Mexico  (Pecos  Valley). 

G.  B.  Richardson.  1904  (Univ.  Tex.  Min.  Surv.  Bull.  9.  p.  43).  Castile  gyp. — Mas- 
sive white  granular  gyp.,  in  places  of  grayish  or  dark  color.  In  other  places  stained 
red  by  iron  oxide.  Some  thin  beds  of  Is.  Thickness  50  to  more  than  300  ft. 
Underlies  Rustler  fm..  and  believed  to  uncon.  overlie  Capltan  Is.,  but  may  be 
contemp.  with  part  of  Capitan. 

R.  E.  King,  1931  (Univ.  Tex.  Bull.  3042,  p.  13).  SE.  of  reef  escarpment  [of  Capltan 
Is.  J of  Guadalupe  Mtns  the  Frijole  Is.  is  overlain  by  Castile  g}-p.  and  Rustler  Is.  At 
one  time  these  were  believed  to  be  laterally  «=  Capitan  Is.  The  revised  interpre- 
tation of  Frijole  Is.  (that  is  ■=  top  part  of  Capitan  Is.)  now  makes  it  clear  that 
these  2 fms.  are  younger  than  the  Capitan,  as  originally  announced  by  Darton  and 
Reeside  (Geol.  Soc.  Am.  Bull.,  vol.  37,  p.  420,  1926)  and  later  by  Crandall  and 
others. 

In  Delaware  Basin  of  SE.  N.  Mex.  and  western  Tex.  there  occurs,  btw. 
Hustler  Is.  and  Castile  gyp.  of  Richardson,  an  unexposed  series  of  salt 
beds  (1,400  ft.  thick  in  well  borings)  known  as  “upper  stilt  series,”  in 
contradistinction  to  “lower  salt  series”  or  Castile  anhydrite.  To  these 
unexposed  rocks  W.  B.  Lang  in  1935  (A.A.P.G.  Bull.,  vol.  19,  No.  2)  ap- 
plied the  name  Salado  halite.  Neither  the  Castile  nor  the  Rustler  fm.  is 
restricted  by  the  introduction  of  the  name  Salado,  because  in  all  surface 
exposures  the  Rustler  rests  upon  the  Castile.  (See  under  Salado  halite.) 

W.  B.  Lang.  1937  (A.A.P.G.  Bull.,  vol.  21,  No.  7),  discriminated  Castile  anhydrite 
much  farther  N.  in  Pecos  Valley,  where  it  is  overlain  by  Salado  halite  and  rests  on 
Chalk  Bluff  fm.  (new  name). 

Named  for  Castile  Spring,  El  Paso  Co.,  Tex.,  which  is  in  midst  of  the  gyp. 

Castine  volcanics. 

Cambrian  (?)  : Central  southern  Maine  (Penobscot  Bay  quadrangle). 

G.  O.  Smith.  E.  8.  Bastin,  and  C.  W.  Brown.  1907  (U.  8.  G.  8.  Penobscot  Bay  folio. 
No.  149,  p.  5).  Castine  fm. — Light-colored  altered  lavas  and  pyroclastic*,  in- 
cluding rhyolites,  dacites,  and  andesites.  Relations  indicate  Castine  fm.,  Islesboro 
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fm.,  and  North  Haven  greenstone  are  nearly  contemp.  Assigned  to  Camb.  (?). 
Named  for  exposures  on  Castine  Peninsula,  Hancock  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  rocks  of  Castine  Peninsula 
that  were  mapped  as  Castine  fm.  in  Penobscot  Bay  folio  are  mapped  as 
Dev. 

TCastle  limestone  member  (of  Madison  limestone). 

Mississippian  (lower)  : Central  northern  Montana  (Fort  Benton  quad- 
rangle) and  central  southern  Montana  (Little  Belt  Mountains  quad- 
rangle). 

W.  H.  Weed,  1899  (U.  S.  G.  8.  Fort  Benton  folio.  No.  55).  Cattle  la.— Massive 
heavy  Iks.  forming  top  memb.  of  Madison  is.  Rest  on  Woodhurst  1b.  and  overlain 
by  Quadrant  fm. 

W.  H.  Weed,  1899  (U.  S.  G.  S.  Little  Belt  Mtus  folio,  No.  56).  Upper  purt  of 
Madison  Is.  consists  of  very  massive  lss.  showing  no  bedding,  and  designated 
Castle  It. 

W.  H.  Weed,  1900  (U.  S.  G.  8.  20th  Ann.  Rept.,  pt.  3,  p.  293).  Cattle  la.  Named 
for  town  of  Castle  [Little  Belt  Mtns  quad.],  where  it  is  well  developed. 

* ’as  tie  granite. 

Miocene  or  Pliocene:  Central  southern  Montana  (Little  Belt  Mountains). 
W.  H.  Weed,  1899  (U.  8.  G.  8.  Little  Belt  Mtns  folio,  No.  50).  Intrusive  granite 
that  forms  central  core  of  Castle  Mtn.  Light-gray  to  pinkish;  loose  textured; 
well  jointed.  In  8.  part  of  area  is  a true  granite ; to  N.  it  grades  into  true  granite 
porphyry,  but  whole  is  mapped  as  granite.  Is  of  Neocene  age. 

'f’astle  conglomerate. 

Oligocene:  Eastern  Colorado. 

See  Castle  Rock  cgl.  (1902  entry  ),  which  replaces  it. 

Castle  volcanics. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

n.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii : Dlv.  Hydrog. 
Bull.  1).  Cattle  vo Icanict. — Bedded  cinders,  bombs,  and  spatter  composing  a partly 
eroded  cinder  cone  from  which  a lava  flow,  over  100  ft.  thick,  extends  for  half 
a mile.  Included  in  middle  part  of  Honolulu  volcanic  Berles.  Named  for  occur- 
rence on  Castle  ranch. 

Castlegate  sandstone  member  (of  Price  River  formation). 

Upper  Cretaceous:  Eastern  Utah  (Wasatch  Plateau  and  Book  Cliffs  region) 
and  SVj  mi.  into  western  Colorado. 

J.  B.  Forrester,  1918  (Utah  Acad.  Sci.  Trans.,  vol.  1,  p.  24).  Cattlegate  ««.,  500 
ft.  thick,  lies  at  top  of  Laramie  [so-called]  coal-bearing  series  in  Book  Cliffs  coal 
field,  and  is  materially  different  from  the  other  sss.  In  this  fin.  It  is  very  com- 
pact and  broken  by  Joints  and  cross  Joints  into  large  blocks.  Rests  on  a layer 
of  sh. 

E.  M.  Spleker  and  J.  B.  Reeside,  Jr.,  1925  (Geol.  Soc.  Am.  Bull.,  vol.  36,  pp. 
150-151,  445).  Castlegate  sa.  memb. — Massive  cliff  forming  conglomeratic  ss.  150 
to  400  ft.  thick.  Contains  abundant  cgl.  Forms  basal  memb.  of  Price  River  fm. 
Rests,  with  at  least  local  uncon.,  on  Blackbawk  fm.  in  Wasatch  Plateau. 

Named  for  Castlegate,  Carbon  Co.,  Utah,  where  it  forms  a gate-like  pas- 
sage in  Price  River  Canyon  2±  mi.  above  the  town. 

Castlegate  coal  group.  (In  Blackhawk  formation.) 

Upper  Cretaceous:  Central  eastern  Utah  (Book  Cliffs). 

F.  R.  Clark,  1928  (U.  8.  G.  8.  Bull.  793),  npplied  this  name  to  100  to  125  ft.  of 
strata  overlying  Aberdeen  sa.  memb.  of  Blackhawk  fm.  in  Book  Cliffs,  and  In- 
cluding (descending)  Castlegate  C coal.  Royal  Blue  coal,  Castlegate  B coal,  and 
Castlegate  A coal.  The  Castlegate  D coal  Is  same  as  Kenilworth  coal  and  is 
younger  than  the  strata  for  convenience  assembled  under  the  name  Castlegate 
ooal  group. 
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Castle  Hayne  marl. 

Eocene  (upper)  : Coastal  Plain  of  southern  North  Carolina. 

B.  L.  Miller,  1910  (Geol.  Soc.  Am.  Bull.,  vol.  20,  pp.  674-675;  also  chart  opp.  j»« 
646).  Castle  Hayne  fm. — A distinctly  calc.  fm.  with  little  or  no  glauconite  pres- 
ent. Fine-grained  calc,  marls  or  Iss.  Vaughan  states  the  fossils  form  an  en- 
tirely distinct  fauna,  unlike  any  known  in  S.  C.  or  northward.  Assigned  to 
Eocene.  Uncon.  overlain  by  St.  Marys  fm.  (Mto.),  and  uucon.  underlain  by- 
Trent  fm. 

Later  work  by  T.  W.  Vaughan  established  (1918)  the  Jackson  age  of  the- 
marine  Castle  Hayne  marl.  It  ranges  in  thickness  from  0 to  50  ft.,  and. 
is  known  only  S.  of  Hatteras  axis  in  N.  C.  Still  later  studies  by  L.  B. 
Kellum  proved  that  the  Trent  marl  is  of  lower  Mio.  age,  and  that  it 
overlies  the  Castle  Hayne,  which  rests  on  Upper  Cret.  (See  U.  S.  G.  S. 
P.  P.  143,  1926.) 

Named  for  exposures  at  Castle  Hayne,  New  Hanover  Co. 

Castle  Hill  andesite. 

Devonian  (?)  : Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory.  1900  (U.  S.  G.  8.  Bull.  165,  pp.  114,  169,  174).  Castle  Hill  ande- 
sites.— Andesites,  commonly  amygdaloidal  or  even  slightly  brecciated  and  ashy  ; 
associated  with  them  is  an  abundance  of  true  volcanic  ash  with  lapilli.  Constitute 
Castle  Hill.  There  is  no  common  local  usage  as  to  limits  of  Castle  Hill,  and  in 
this  rept  the  term  will  be  applied  to  the  masses  of  andesite  and  volcanic  elastics 
which  lie  btw.  Aroostook  River  and  the  State  road  from  Ashland  to  Presque  Isle, 
partly  in  Castle  Hill  Twp  and  partly  In  Wade  Plantation. 

On  1933  gcol.  map  of  Maine,  by  A.  Keith,  these  andesites  are  assigned  to 
Dev. 

Castle  Hill  tuff. 

Devonian  (?)  : Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory.  1900  (U.  8.  G.  8.  Bull.  165.  pp.  119,  120-121,  122-125).  Castle  Hill 
tuffs. — Volcanic  tuffs  (a  normal  type  and  a silicifled  type)  exposed  in  open  fields 
and  along  roadside  about  1 mi.  W.  of  Castle  Hill  Hotel,  on  Castle  Hill  Ridge, 
Aroostook  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  tuffs  of  this  region  are  as- 
signed to  Dev. 

Castle  Mountain  group. 

Lower,  Middle,  and  Upper  Cambrian : Alberta  and  British  Columbia. 

R.  G.  McConnell.  1887  (Canada  Geol.  and  Nat.  Hist.  Surv.  Ann.  Rept.  1886,  pt. 
D,  pp.  15D,  24D-29DI. 

C.  D.  Walcott,  1908  (Smithsonian  Misc.  Coll.,  vol.  53.  No.  1804.  pp.  1-4).  Mc- 
Connell's typicnl  section  studied.  He  proposed  *' Castle  Htn  group?’  for  the  great 
Berles  of  lss.  and  shales  btw.  the  qtzltic  sss.  and  siliceous  shales  of  “Bow  River 
group”  below  and  superjacent  Ord.  graptolitic  shales  on  W.  and  Banff  Is.  on  E. 
This  includes  upper  part  of  Lower  Camb.  fauna  at  base  and  lower  part  of  Ord. 
fauna  at  top.  The  term  “Castle  Mtn”  Is  useful  for  the  series,  but  I think  local 
names  can  be  applied  with  advantage  to  several  of  the  fms.  It  Includes  (descend- 
ing) the  following  fms.  herein  newly  named:  Sherbrooke.  Puget,  and  Bosworth 
fms..  ail  Upper  Camb. ; Eldon.  Stephen,  Cathedral,  and  Mount  Whyte  fms.,  all 
Middle  Camb.  [The  Mount  Whyte  fm.  is  now  considered  to  be  Lower  Camb.] 

Castle  Rock  conglomerate. 

Oligoeene  (lower)  : Eastern  Colorado  (Castle  Rock  region). 

W.  T.  Lee.  1902  (Am.  Geol.,  vol.  29,  pp.  96-109).  Castle  cgl. — Youngest  fm.  In  Castle 
Rock  region.  Consists  of  massive  compact  cgl.  overlying  the  lnvu  and  having  max. 
thickness  of  90  ft.  Contains  fragments  (some  5 ft.  diam.)  of  rhyolite  from  the 
underlying  flow,  and  Is  composed  of  coarse,  angular,  subangular  and  rounded 
masses  firmly  set  In  finer  material.  Is  upper  part  of  Monument  Creek  group  of 
Hayden,  which  is  here  divided  into  Castle  cgl.  above  and  Monument  Creek  fm. 
restricted  below.  Named  for  typical  development  on  Castle  Rock  butte  [Douglas  Co.]. 
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G.  B.  Richardson,  1912  (Gaol.  Soc.  Am.  Bull.,  vol.  23,  pp.  267-276).  Castle  cgl.  of  Lee 
[preoccupied]  is  here  renamed  Castle  Rock  cgl.  It  is  of  Olig.  age,  has  max.  thick- 
ness of  300  ft.,  and  uncon.  overlies  Dawson  arkose  (Eocene  and  2.000  ft.  thick). 
The  Castle  Rock  and  Dawson  comprise  Monument  Creek  group  of  Hayden  [and 
Dawson  replaces  Monument  Creek  fm.  restricted  of  Lee]. 

G.  B.  Richardson,  1913  (U.  8.  G.  8.  Castle  Rock  folio.  No.  198).  Castle  Rock  cgl. — 
Outcrops  in  detached  areas  on  divides  btw.  tributaries  of  South  Platte  River  from 
vicinity  of  Elbert  to  vicinity  of  Sedalia,  a distance  of  40±  ml.  Greater  part  of 
fm.  is  in  Castle  Rock  quad.  Hus  max.  present  thickness  of  300  ft. ; original 
thickness  unknown,  because  of  erosion.  Over  large  part  of  its  area  St  is  now  less 
than  50  ft.  thick,  and  in  places  represented  only  by  residual  pebbles.  A complete 
section  is  not  exposed.  Composition  very  variable.  Is  essentially  an  indurated 
conglomeratic  arkose.  Includes  a cliff-making  basal  cgl.,  usually  well  developed. 
Rest  of  fm.  consists  of  coarse  arkosic  ss.  streaked  with  lenses  of  cgl.  Cross  bedding 
and  lenticular  structure  common.  Lies  on  eroded  surface  of  Dawson  arkose. 
Vertebrate  fossils  prove  its  lower  Oligocene  age.  Is  youngest  fm.  in  quad. 

Castle  Rock  sandstone.  (In  Springer  formation.) 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

R.  Roth,  1928  (Econ.  Geol.,  vol.  23,  p.  45).  [See  under  Overbrook  ss.  mem 6.  Deriva- 
tion of  name  not  stated.] 

Casto  volcanics. 

Permian  (?)  : Southern  central  Idaho  (Salmon  Mountains  region). 

C.  P.  Ross,  1927  (Idaho  Bur.  Mines  and  Geol.  Pam.  25).  Casto  volcanics. — Somewhat 
altered  lava  and  pyroclastics,  comprising  lava  flows,  largely  brecdated,  and  tuffs. 
At  base,  at  several  localities,  a cgl.  with  tuffaceoua  matrix.  Thickness  probably 
3,000+  ft.  Of  Perm.  (?)  age.  Covers  large  area  iu  Casto  quad,  and  extends  to 
NW.  and  E.  beyond  its  limits. 

Catadupa. 

Eocene:  Jamaica. 

R.  T.  Hill,  1899  (Harvard  Coll.  Mns.  Comp.  Zool.  Bull.,  vol.  34,  pp.  58-61). 

Catahoula  sandstone  (in  southern  Texas,  Catahoula  tuff). 

Miocene?  (lower  Miocene?)  : Louisiana,  Mississippi,  southern  Alabama,  and 
eastern  Texas. 

A.  C.  Veatch,  1905  (La.  Geol.  Surv.  Bull.  1.  Rcpt.  1905,  pp.  84,  85,  90).  Catahoula 
( Grand  Oulf ) as. — Name  proposed  from  typical  development  of  fm.  in  Catahoula 
Parish,  La.,  and  used  for  lower  or  typical  Grand  Gulf  of  Hilgnrd  as  exposed  at 
Grand  Gulf,  Miss.  Includes  the  ss.-bearing  clays  btw.  Vicksburg  and  Fleming  Olig. 
Thickness  1,000  ft. 

G.  C.  Matson,  1916  (U.  8.  G.  8.  P.  P.  98M).  Catahoula  ss. — Nonmarine  as.,  0 to  750 
ft.  thick,  representing  all  or  portions  of  marine  Chattahoochee  and  Vicksburg  fma. 
in  Mias,  embayment.  Underlies  Hattiesburg  clay.  In  Miss,  and  eastern  La.  over- 
lies  marine  Vicksburg  Is.  In  western  La.  and  E.  border  of  Tex.  the  lotver  part  of 
this  nonmnrlne  ss.  is  contemp.  with  marine  Vicksburg  Is.,  which  is  absent  there, 
and  Catahoula  rests  on  marine  Fayette  sa.,  of  [Jackson]  Eocene  age. 

Type  Chattahoochee  fm.  is  now  known  to  bo  of  lower  Mio.  age  and  same  as 
Tampa  Is.,  while  Catahoula  ss.  may  be  of  lute  Olig.  age.  According  to 
C.  W.  Cooke  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  8,  1935,  p.  1162)  it  api>ears  to  bo 
older  than  Tampa  Is.  I11  southern  Tex.  the  Catahoula  becomes  a tuff, 
and  uncon.  underlies  Oakville  ss.  (late  middle  and  early  upper  Mio.)  and 
uneon.  overlies  Frio  clay,  of  Olig.  (?)  age.  The  Catahoula  is  unfossiUf- 
erous  and  may  be  either  lower  Mio.  or  late  Olig.  The  U.  S.  Geol.  Survey 
at  present  classifies  it  as  Mio.  (?). 

Catahoula  group. 

Miocene  (?)  and  Oligocene:  Southeastern  Mississippi. 

B.  W.  Blanpled  et  al.,  1934  (11th  Ann.  Field  Trip  Shreveport  Geol.  80c.,  pp.  4 f ), 
Catahoula  group  as  here  defined  uneon.  underlies  Citronelle  fm.  and  uneon.  overlies 
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Byram  marl  [restricted],  and  includes  (descending)  : ‘‘Catahoula”  of  previous 
repts.,  Upper  Chickasawhay  memb.,  Lower  Chickasawbay  memb.,  and  Bucatunna 
memb.  [The  Chickasawhay  and  Bucatunna  members  were  included  in  original 
definition  of  Byram  marl  (top  fm.  of  the  Olig.  Vicksburg  group),  and  are  still  so 
included  by  U.  S.  Geol.  Survey,  which  still  uses  Catahoula  ss.  as  originally  defined.] 

Cataldo  quartzite. 

Pre-Cambrian  (Belt  series) : Northern  Idaho  (Coeur  d’Alene  region)  and 
central  eastern  Washington. 

O.  H.  Hershey,  1912  (Geol.  Soc.  Am.  Bull.,  vol.  23,  p.  526:  Am.  Jour.  Scl.,  4th,  vol. 
34,  pp.  264—267).  Cataldo  qtzite. — Name  temporarily  applied  to  a memb.  of  Belt 
aeries  not  recognized  by  Ransome  and  Calkins  in  their  rept  on  Coeur  d'Alene  dist.. 
as  it  is  apparently  poorly  represented  there.  It  consists  chiefly  of  heavy  beds,  in 
part  cross  bedded,  of  lilac-colored,  medium-grained  qtzite,  differing  in  appearance 
from  any  qtzite  above  the  Prichard.  With  this  are  beds  of  greenish  finer-grained 
sericitlc  rock.  Thickness  at  least  1,000  ft.  Evidently  underlies  Prichard  si. 
Beginning  a little  above  mouth  of  Pine  Creek,  it  is  exposed  over  a great  area,  thence 
nearly  to  station  of  Rose  Lake.  It  also  occurs  near  town  of  Tekoa,  Wash.  It  is 
apparently  the  basal  memb.  of  Belt  series.  Outcrops  are  of  light-gray  color. 
That  Calkins  did  not  intend  to  include  it  in  Prichard  is  proved  by  his  mapping 
a small  area  of  it  as  Burke.  [Apparently  named  for  town  of  Cataldo.] 

Catalina  facies  of  Franciscan  series. 

Jurassic  (?)  : Southern  California  (Catalina  Island). 

A,  O.  Woodford,  1924  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  15,  No.  3). 
Catalina  mctamorphic  facies  of  Franciscan  series.  [Mapped.]  On  Catalina  Island, 
off  coast  of  southern  Calif.,  and  in  San  Pedro  Hill,  on  adjacent  mainland,  are 
areas  of  unusual  metamorpbic  rocks  similar  to  those  forming  part  of  Franciscan 
aeries  farther  N.  These  rocks  are  schistose,  of  variable  grain,  and  made  up 
largely  of  various  combinations  of  the  minerals  quartz,  albite,  muscovite,  chlorite, 
epidote,  glaucophane,  crossite,  actinolite,  and  lawsonite.  The  Catalina  facies  is 
probably  uncon.  beneath  the  Chico,  and  it  has  a close  lithologic  resemblance  to 
the  schists  of  north  Berkeley  and  the  Tiburon  Peninsula  mappisl  by  A.  C.  Lawson 
(1914)  as  Franciscan.  These  facts  taken  together  suggest  correlation  with  Frau- 
ciscan  series.  The  quartz  schists  would  then  be  metamorphosed  radiolarian  cherts, 
the  quartz-albite  schists  former  arkoses  derived  from  a region  of  quartz  diorites, 
and  the  remaining  types  former  basic  igneous  rocks.  Soda  basalts  of  type  analyzed 
by  Ransome  from  Point  Bonita  Franciscan  (1893,  p.  106,  analysis  I)  may  be 
represented.  At  this  time,  however,  the  correlation  can  be  made  only  in  most 
general  sense,  indicating  merely  that  these  rocks  belong  to  a great  and  perhaps 
heterogeneous  group  now  called  Fyinoiscan  series.  It  may  be  that  these  metamorphic 
rocks  belong  to  an  ancient  group  which  extends  northwurd  uncon.  beneath  typical 
Franciscan. 

A.  O.  Woodford.  1925  (Calif.  Univ.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  15,  No.  7.  pp. 
163,  172,  225).  Catalina  facies  of  Franciacan  series. — Half  of  Catulina  Island  is 
a complex  of  albitic,  amphibolic,  chloritic  schists,  quartz  schist,  serpentine,  etc., 
and  there  is  a small  area  of  similar  rocks  exposed  in  San  Pedro  Hill  on  the  main- 
land. They  are  especially  characterized  by  abundance  of  albite  and  by  presence 
of  the  unusual  minerals  gluucophane,  crossite,  and  lawsonite. 

Catalina  schist  breccia. 

Miocene  (lower?)  : Southern  California  (southeast  end  of  Catalina  Island). 

A.  O.  Woodford,  1925  (Calif.  Univ.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  15,  No.  7.  pp. 
211—212).  Catalina  schist  breccia. — At  SE.  end  of  Catalina  Island  small  areas  of 
schist  and  qtzite  breccia  with  sandy  matrix  are  involved  in  the  volcanic  rocks. 
As  Indicated  by  W.  S.  T.  Smith  it  is  difficult  to  determine  whether  these  are 
contemp.  with  the  volcanics  or  inclusions  In  them.  The  breccia  blocks  are  some- 
times exclusively  subrounded  qtzite  and  gray  porphyry.  Sometimes  glaucophane 
and  other  schists  are  also  present,  making  a rock  very  similar  to  San  Onofre  sandy 
breccia.  [The  above  description  is  under  center  heading  “Doubtful  correlatives  of 
the  San  Onofre  facies”  of  Temblor  fm.  of  Monterey  series.] 
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Catamount  schist. 

Pre-Cambrian:  Northern  New  York  ( Adirondaeks ) . 

li  L Ailing,  1918  ( N.  Y.  State  Mua.  Bull.  199).  Catamount  schist. — A allllmanlte 
schist,  included  in  Grenville  aeries.  Thickness  70  >0  ft.  Ib  older  than  Bear  Pond 
schist  and  younger  than  Swede  Pond  qtsite.  Type  ioc.  is  Catamount  Mtn,  W.  of 
Pottersville,  Warren  Co.,  of  which  It  forms  the  slopes. 

Cataract  formation. 

Silurian  (early)  : Ontario  and  western  New  York. 

C.  Scbuchert.  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  p.  107).  Fifty  ft.  of  the  Medina 
at  Niagara  Fails,  N.  Y.,  belongs  to  a new  fm.  named  the  Cataract.  It  has  been 
traced  from  Niagara  Falls  to  Manitoulin  Islands,  Lake  Huron,  where  it  la  110  ft. 
thick,  the  lower  45  ft.  consisting  of  thin-bedded  mag.  is.  and  the  upper  of  red 
shales  barren  of  fossils.  At  Calaract,  Ont.,  it  is  well  developed,  82  ft.  thick,  and 
replete  with  fossils.  Assigned  to  Bit. 

W.  A.  Parks,  1913  (Canada  Geol.  Surv.  Guidebook  4,  pp.  128-140),  described  Cataract 
fm.  as  overlying  Queenston  (Richmond)  sh.  and  underlying  Medina  fm.  [restricted 
to  “grey  band"  (Thorold  ss.  memb. > and  some  underlying  red  sss.  of  uppermost 
part  of  original  Medina  ss.),  and  as  consisting  at  Hamilton,  Ont.,  of  (descending)  : 
Red  and  gray  Bhales.  70  ft.;  blue  is.,  10  ft.;  and  Whirlpool  ss.  of  Grabau,  10  ft. 
He  made  the  following  statements : The  Cataract  fm.  represents  an  invasion  from 
the  N.  and  W.  at  commencement  of  Sil.  time.  It  was  first  officially  defined  by  Prof. 
Charles  Schuchert  of  Yale  Univ.  at  1912  meeting  of  Geol.  Soc.  Am.  The  reading 
of  Professor  Schuchert's  paper  evoked  considerable  discussion,  I>r.  E.  O.  Ulrich 
being  strongly  of  opinion  that  the  fm.  should  be  included  in  the  Medina  or  at  least 
in  tbe  "Medinan."  It  is  to  be  understood,  therefore,  that  all  American  geologists 
are  not  prepared  to  accept  the  classification  herein  adopted. 

The  same  year  (Ottawa  Nat.,  voL  27,  pp.  37-38)  M.  Y.  Williams  divided 
Cataract  fm.  of  Georgian  Bay  region  into  Kaguwong  memb.  above  and 
Manitoulin  memb.  below,  while  A.  W.  Grabau  (Geol.  Soc.  Am.  Bull.,  vol. 
24,  pp.  438,  400,  1013)  divided  the  same  beds  into  Cabots  Dead  beds  above 
and  Keppel  dolomites  below,  the  latter  resting,  with  probable  dlscon., 
on  Queenston  sh. 

In  1914  (Sci.,  n.  s.,  vol.  39,  June  19,  pp.  915-918)  E.  M.  Kindle  recommended 
the  following  names  for  subdivisions  of  Medina  fm.  ( restricted ),  in  de- 
scending order:  Thorold  ss.,  Grimsby  ss.,  Cabot  Head  sh.,  Manitoulin  beds, 
and  Whirlpool  ss. 

In  1914  (Geol.  Soc.  Am.  Bull.,  vol.  25,  Sept.  1.  pp.  277-320)  C.  Schuchert 
divided  Cataract  fm.  of  Ontario  into  (descending)  : (1)  Cabots  Head  sh. 
memb.  (20  to  75  ft.  of  greenish  somewhat  calc,  shales  with  occasional 
thin  beds  of  mag.  Is.)  ; (2)  Manitoulin  Is.  memb.  (9  to  60  ft.  of  heavy- 
bedded  mag.  lss.,  with  local  reefs  of  corals  and  bryozoans,  and,  to  S.,  thin 
beds  of  ss.)  ; and  (3)  Whirlpool  ss.  memb.  (0  to  22  ft.  of  coarse,  cross- 
bedded,  white,  red,  or  mottled  ss.,  extending  from  Lockport,  N.  Y.,  to 
near  Collingwood,  Ont.).  He  stated  that  all  of  these  members  are  present 
at  Cataract,  Ont.,  but  he  did  not  apply  Cabots  Head  and  Manitoulin 
In  Niagara  Gorge, section,  where  he  described  Cataract  fm.  as  consisting  of 
(descending):  (1)  Dark  green  shales,  5 ft.;  (2)  thin-bedded  green  ss. 
underlain  by  yellowish  mag.  and  argill.  Is.  with  small  black  sh.  pebbles, 
5 ft. ; (3)  green  shales,  10  ft. ; (4)  dark-green  shales  with  very  thin-t>edded 
argill.  mag.  lss.,  5 ft.;  (5)  durk  green  fissile  shales,  7 ft.;  and  (6)  Whirl- 
pool ss.  memb.,  22  ft.  The  beds  resting  on  Cataract  fm.  in  Niagara  Gorge 
he  called  Medina  fm.  [a  greutly  restricted  use  of  Medina]  and  described 
them  as  consisting  of  (descending)  : (1)  Thorold  [ss.]  memb.,  8 ft.  thick; 
(2)  15  ft.  of  red  and  greenish  gray,  much  cross-bedded  and  channeled  ss. 
with  very  little  sh. ; (3)  thin-bedded  red  sss.  with  considerable  red  shales 
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and  two  or  more  zones  of  localized  storm-rolled  mud  balls,  35  to  40  ft.; 
(4)  gray  ss.  with  sh.  partings,  5 ft.  He  stated  that  the  Medina  is  of  the 
Appalachian  province,  while  the  Cataract  is  of  either  the  St.  Lawrence 
or  the  Arctic  realm;  that  the  Cataract  wedges  in  below  Upper  Medina  in 
Niagara  Gorge;  that  the  Medina  [restricted  to  uppermost  00  or  65  ft.  of 
original  Medina]  thins  out  to  NW.,  so  that  Cataract  thickens  in  oppo- 
site direction;  that  the  Medina  [restricted],  Brnssfleld,  and  Cataract 
“ure  correlates  of  one  another,”  but  that  “they  represent  three  physical 
provinces  and  marine  basins,"  and  that  the  3 names  “should  be  retained 
as  names  for  independent  marine  faunas  and  formations.”  The  same  year 
(Canada  Geol.  Surv.  Summ.  Kept,  for  1913,  pp.  179-188,  1914)  M.  Y. 
Williams  adopted  Grabau's  name  Cabot  Head  sh.  to  replace  Kagaxcong 
( preoccupied ) and  introduced  Grimsby  ss.  for  0 to  50  ft.  of  beds  underlying 
Thorold  ss.  and  overlying  Cabot  Head  sh.,  and  also  overlying  Cataract  fni. 
of  Schuchert ; he  also  used  Manitoulin  memb.  and  Whirlpool  ss.  for  the 
rocks  underlying  Cabot  Head  sh.  His  1919  classification  (Canada  Geol. 
Surv.  Mem.  Ill,  No.  91  of  geol.  ser.)  employed  the  same  names  as  his 
1914  classification.  He  called  the  beds  iledlna-Cataract ; stated  that  they 
are  eontemp.  with  Medina;  that  Schuchert  restricted  Medina  to  Grimsby 
and  Thorold  sss.  and  called  the  underlying  beds  Cataract  fm.;  that  he 
(Williams)  considered  the  Grimsby  and  Thorold  are  “only  facies  of  the 
top  of  Cabot  Head  sh.,  although  they  represent  another  faunal  Invasion;” 
and  that  name  Cataract  is  necessary  as  the  phases  of  sedimentation  are 
very  different  from  most  of  the  Medinn.  He  also  introduced  two  new 
names  for  dol.  beds  in  Cabot  Head  sh.  memb.  of  Bruce  Peninsula  and 
Manitoulin  Island,  the  type  loc.,  using  St.  Edmund  dol.  Icntillc  tor  a bed 
near  top  of  Cabot  Head  sh.,  and  Dyer  Bay  dol.  Icntillc  for  a bed  in  lower 
part  of  upper  half  of  Cabot  Head  sh. 

In  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29,  pp.  332,  364)  G.  H.  Chadwick  applied 
Cataract  fm.  to  beds  btw.  Grimsby  ss.  above  and  Whirlpool  ss.  below. 

In  1923  (Md.  Geol.  Surv.  Sil.  vol.,  pp.  334-336)  E.  O.  Ulrich  stated  that 
fauna  of  Dyer  Bay  dol.  is  Niagaran  (middle  Clinton),  and  not  Medlnan, 
and  he  restricted  (p.267)  Cataract  to  pre-Dyer  beds  of  upper  Medlnan  age. 
Including  Grimsby  ss.  In  Medinan,  and  transferred  Thorold  ss.  to  Clinton. 

In  1924  (Canada  Dept.  Mines,  Geol.  Surv.  Mem.  138)  A.  F.  Foerste  used 
Grabau’s  restricted  Medina  “to  Include  the  beds  above  the  Queenston  and 
below  the  Clinton,”  and  stated  that  upper  part  of  Cataract  fm.  in  southern 
Ont.  is  formed  by  Thorold  ss.  memb.  and  Grimsby  ss.  memb.,  and  that 
Whirlpool  ss.  memb.  is  base  of  Cataract  fm.  from  Niagara  River  to  vicinity 
of  Dnntroon,  about  8 mi.  S.  of  Collingwood,  Out. 

Catarina  formation. 

Cretaceous:  Lower  California. 

F.  M.  Anderson  and  ti.  It.  Hanna.  1 930  (Calif.  Acad.  Sel.  Proc.,  4th  ser,,  vol.  23, 
No.  1.  p.  8). 

Catasauqua  Is. 

See  Cattasauqua  Is. 

Catawissa  reds. 

Upper  Devonian:  Eastern  New  York  (Catskill  Mountains  and  to  west)  and 
northeastern  Pennsylvania. 

Q.  H.  Chadwick,  1032  (Eastern  States  Oil  and  Gas  Weekly,  vol.  1,  No.  17,  p.  7). 
The  Cayuta  or  lower  Chemung  turns  red  as  it  crosses  the  Susquehanna,  and 
on  the  S.  outcrops  at  Catawissa  [Columbia  Co.,  Pa.?] ; hence  wc  may  call  its 
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red  phase  the  Cataicissa  reds.  It  is  present  in  western  Catskills  along  the  Dela- 
ware. above  the  true  Catsklll  (Portage)  reds,  but  is  not  present  in  eastern 
Catskills. 

Cat  Creek  sands. 

Upper  and  Lower  Cretaceous:  Central  Montana  (Cat  Creek  oil  field). 

F.  Reeves,  March.  1921  (U.  S.  G.  8.  Press  Bull,  on  Cat  Creek  anticline,  in  Twps 
13,  14,  15,  Rs.  28,  29,  30,  31  E,  Fergus  and  Garfield  Counties).  Cat  Creek 
sand. — An  oil-bearing  ss.  forming  basal  bed  of  Colorado  ah.  In  Cat  Creek  oil  field, 
where  it  is  principal  producing  horizon.  It  Is  usually  spoken  of  us  first  Kootenai 
sand,  and  some  oil  men  call  it  Dakota  sand,  but  it  is  probably  of  age  of  Colorado 
sh.,  and  is  here  so  treated. 

In  subsequent  repts  this  sand  has  been  called  First  Cut  Creek  sand,  and 
two  older  sss.  (in  Kootenai  fm.)  have  been  called  Second  Cat  Creek  sand 
and  Third  Cat  Creek  sand.  In  Cat  Creek  oil  field  the  former  lies  100 
to  150  ft.  higher  than  the  latter,  and  from  300  to  350  ft.  below  top  of 
Kootenai  fm.,  and  the  First  Cat  Creek  sand  lies  0 to  5 ft  above  top  of 
Kootenai  fm. 

Cat  Head  limestone. 

Upper  Ordovician  (Richmond)  : Manitoba. 

D.  B.  Dowling,  1896  (Ottawa  Field  Nat.  Club  Trans.  1895-96,  vol.  9,  pp.  69-70). 
Cat  Head  beds,  Cambro-811.,  Canada. 

II.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  scr.,  vol.  6,  sec.  4,  p.  202). 
Cat  Head  !«$.,  Ord.,  Canada. 

D.  B.  Dowling,  1901  (Cunadu  Geol.  Surv.  Ann.  Kept.,  n.  s.,  vol.  11,  p.  74F).  Cat 
Head  Is.,  Ord.,  Canada. 

Subsequent  repts  assign  it  to  Ord.  A.  K.  Miller,  11)30  (Am.  Jour.  Sci., 
5tb,  vol.  20,  p.  211),  correlated  it  with  middle  part  of  Bighorn  dol.  of 
Mont.,  which  he  assigned  to  the  Richmond. 

Cathedral  granite. 

Tertiary : Southern  British  Columbia  and  central  northern  Washington 
(Okanogan  batholith). 

R.  A.  Daly,  1906  (Geol.  Soc.  Am.  Bull.,  vol.  17,  pp.  329-376). 

Cathedral  limestone. 

Middle  Cambrian:  Alberta  and  British  Columbia. 

C.  D.  Walcott,  1908  (Smithsonian  Misc.  Coll.,  vol.  53,  No.  1804,  pp.  2,  4).  Cathedral 
fm. — Massive,  nren.  and  dolomltic  Is.  Thickness,  1,595  ft.  in  Mount  Bosworth 
section,  B.  C. ; 987  ft.  in  Castle  Mtn,  Alberta;  1,600  to  1,800  ft.  in  Cathedral 
Mtn  and  Mount  Stephen.  Underlies  Stephen  fm.  and  1 uncon.,  C.  D.  W.,  1923 J 
overlies  Mount  Whyte  fm.  Type  loc.  is  Cathedral  Mtn  and  Cathedral  Crags, 
E.  of  Mount  Stephen  and  SE.  of  Mount  Bosworth.  Contains  Middle  Camb. 
fossils. 

L.  D.  Burling,  1916  (Am.  Jour.  Sci.,  4th,  vol.  42,  pp.  469-472).  Cathedral  fm. 
of  Mount  Bosworth,  B.  C..  consists  of  (1)  775  ft.  of  lss.,  underlain  by  (2) 
Albert  el  la  ah.  memb.  (7  ft.  thick),  which  rests  on  (3)  375  ft.  of  lss.  It  is 
overlain  by  Stephen  fm.  and  underlain  by  Mount  Whyte  fin.,  250  ft.  thick. 
Reference  of  AlbrrtelUt  fauna  to  Middle  Comb,  has  been  confirmed  by  discovery 
on  Mount  Bosworth  of  the  parent  ledge  of  the  drift  block  which  has  been  so 
often  described.  The  inability  of  Mr.  Walcott  and  myself  to  find  this  bed  during 
the  years  In  which  search  has  been  prosecuted  is  due  to  fact  that  its  reference 
to  Lower  Camb.  led  us  largely  to  confine  our  efforts  to  the  series  of  thin  beds 
underlying  Cathedral  fm.  The  fauna  actually  occurs  In  a 7-foot  band  of  sh. 
which  interrupts  the  sedimentation  of  the  massive  lss.  of  this  Middle  Camb. 
Cathedral  fm.  375  ft.  above  its  base.  In  1914  I did  not  presume  to  question 
Walcott's  reference  of  Albertella  fauna  to  Mount  Whyte  fm.  Indeed,  writer’s 
assignment  of  that  fauna  to  Middle  Camb.  necessitates  a change  in  systemic  refer- 
ence of  Mount  Whyte  fm.  I am  now  as  thoroughly  convinced  that  all  but  lowest 
beds  of  Mount  Whyte  fm.  are  Middle  Camb.,  but  discovery  that  Albertella  fauna 
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occurs  in  a sh.  memb.  embedded  375  ft.  up  in  overlying  massive  aren.  lss.  of 
Cathedral  fm.,  robs  me  of  one  of  main  arguments  I used  in  1914  for  Middle 
Camb.  age  of  Mount  Whyte  fm. 

C.  D.  Walcott,  1917  (Smithsonian  Misc.  Coll.,  vol.  67,  No.  1,  Pub.  2444,  pp.  1-5). 
The  name  Ptarmigan  fm.  is  proposed  for  a series  of  Middle  Camb.  lss.  and  inter- 
bedded  shales  that  occur  above  Mount  Whyte  fm.  (Lower  Camb.)  and  beneath 
Cathedral  fm.  (Middle  Camb.)  In  Alberta  and  British  Columbia.  At  Ptarmigan 
Pass  and  Peak  the  Cathedral  Is.  is  2,100  ft.  thick.  The  Ptarmigan  fm.  includes  the 
Middle  Camb.  AlbcrteUa  fauna  about  100  ft.  below  its  top. 

C.  D.  Walcott,  1917  (Smithsonian  Mlsc.  Coll.,  vol.  67,  No.  2,  Pub.  2445).  At 
Mount  Bosworth  the  Cathedral  lss.  are  1,086  ft.  thick,  exclusive  of  a lower  dlv.  of 
509  ft.,  which  I have  now  Included  in  a recently  recognized  fm.  named  Ptarmigan. 

Cathedral  Bluffs  tongue  (of  Wasatch  formation). 

Eocene:  Southwestern  Wyoming  (Sweetwater  County)  and  northwestern 
Colorado  (Moffat  County). 

A.  R.  Schultz,  1920  (U.  S.  G.  S.  Bull.  702).  Cathedral  Bluff s red  beds  memb.  of 
Green  River  fm. — Variegated  clay,  sh..  and  ss.,  In  places  slightly  conglomeratic. 
Thickness  0 to  1.500  ft.  Uncon.  underlies  Laney  sh.  memb.  and  overlies  Tipton  sh. 
memb.  Produces  the  highly  colored  escarpment  of  Laney  Rim  and  Cathedral 
Bluffs,  Sweetwater  Co.,  Wyo. 

J.  D.  Sears.  1924  (U.  8.  G.  S.  Bull.  751 G).  In  basin  of  Venrilion  Creek,  In  NW. 
part  of  Moffat  Co.,  Colo.,  and  southern  Sweetwater  Co.,  Wyo.,  the  upper  part 
of  Wasatch  fm.  consists  of  600  to  1,200  ft.  of  clay  sh.  similar  to  that  in  E. 
part  of  field,  except  that  here  various  shades  of  red  are  predominant.  The  upper 
and  lower  parts  of  Wasatch  are  separated  by  Tipton  tongue  of  Green  River  fm. 
This  tongue,  which  is  characterized  by  gray  fissile  sh.  and  oil  sh.,  wedges  out 
southward,  and  main  part  of  the  Wasatch  and  the  upper  part  (here  called 
Cathedral  Bluffs  tongue ) merge  into  a continuous  fm.  comparable  to  that  E. 
of  Godiva  Ridge.  According  to  Schultz  the  Cathedral  Bluffs  tongue  (which  he 
called  Cathedral  Bluffs  red  beds  memb.  of  Green  River  fm.)  passes  northwestward 
by  lateral  variation  into  typical  grayish  Green  River  shales.  To  NW.,  beyond 
limits  of  the  field  in  Moffat  Co.,  the  Cathedral  Bluffs  tongue  of  the  Wasatch 
loses  its  identity  and  the  older  Tipton  tongue  merges  with  the  overlying  Green 
River  shales.  [Fig.  23  of  this  rept  shows  upper  part  of  the  red  Wasatch  fm. 

* of  certain  arens  in  Colo,  to  be  contemp.  with  and  to  interfinger  in  lower  part 
of  the  grayish  Green  River  fm.  of  vicinity  of  Green  River,  Wyo.] 

tCathedralian  series. 

C.  [R.]  Keyes,  1924  (Pan-Am.  Geo!.,  vol.  42.  p.  289).  Cafhrdralian  series. — Dolomites, 
1.600  ft.  thick,  underlying  Stephensian  series,  and  composing  basal  div.  of  Mid 
Cambric  section  In  Alberta.  [Apparently  same  as  Cathedral  Is.] 

Cathedral  Peak  granite. 

Probably  Cretaceous:  Yosemite  National  Park,  California. 

F.  C.  Calkins.  1930  (U.  8.  G.  S.  P.  P.  160.  pp.  126-127,  map).  A coarsely  por- 
phyritic  rock,  in  which  bfotite  is  more  abundant  than  hornblende.  The 

distinguishing  feature  of  the  granite  is  that  it  contains  unusually  large 
phenocrysts  of  feldspar.  Included  in  Tuolumne  intrusive  series,  in  which  it  is  next 
younger  than  Half  Dome  quartz  monzonite  and  next  older  than  Johnson  granite 
porphyry. 

Named  for  fact  it  composes  Cathedral  Peak  and  adjoining  parts  of  Cathedral 
Range  in  Yosemite  Nat.  Park. 

Catheys  limestone. 

Middle  Ordovician : West-central  Tennessee. 

C.  W.  Hayes  and  E.  O.  Ulrich,  1903  (U.  S.  G.  S.  Columbia  folio.  No.  95,  p.  2). 
Catheys  Is. — Shales  and  knotty  lss.,  usually  underlain  by  heavy-bedded  subcrystal- 
line Is.  and  overlain  by  fine-grained,  blue  and  earthy  lss.  separated  by  thin  seams 
of  sh. ; all  more  or  less  highly  fossillferous.  Basal  part  occasionally  includes 
some  granular  phosphatlc  layers.  Thickness  0 to  100  ft.  Of  Trenton  age. 
Uncon.  overlies  Blgby  Is.  and  uncon.  underlies  Leipers  fm. 
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E.  O.  Ulrich,  1924  (Tenn.  Dept  Ed.,  Dir.  Geol.  Bull.  28,  p.  34),  and  C.  Butt*  1926 
(Ala.  Geol.  Sunr.  Spec.  Kept  No.  14,  chart  opp.  p.  80),  show  Cannon  Is.  of  Tenn. 
88  underlying  Catheys  Is.  and  overlying  Bigby  Is.  This  is  present  accepted  defini- 
tion of  Catheys  Is. 

Named  for  Catheys  Creek,  Lewis  and  Maury  Counties, 

Cat  Hill  gneissoid  granite. 

Pre-Cambrian:  Southeastern  New  York  (Putnam  County). 

C.  P.  Berkey,  1911  (N.  Y.  State  Mua.  Bull.  146,  pp.  52,  57).  Cat  HUl  gneissoid  gran- 
ite la  not  esseutlally  different  from  Storm  King  type  as  a physical  unit.  Its  oc- 
currence at  a different  point  (Cat  Hill),  widely  separated  by  other  types  from 
Storm  King  locality,  and  in  rather  large  development,  is  worthy  of  separate  note. 
Occurs  In  Garrison  diet.  [Putnam  Co.]. 

C.  A.  Ilartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  20).  Cat  HUl  granite  is  in- 
trusive and  of  similar  type  to  Storm  King  granite. 

Catoetin  schist. 

Pre-Cambrian : Northeastern  West  Virginia,  northern  Virginia,  and  western 
Maryland- 

A.  Keith  and  H.  R.  Geiger,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pp.  155-164).  Catoetin 
schist  underlies  Shenandoah  Is.  No  fossils  found. 

A.  Keith,  1894  (U.  S.  G.  8.  14th  Ann.  Kept.,  pt.  2.  p.  306  and  map).  Catoetin 
schist,  Algonklun,  1.000  ft.  thick.  Occupies  three-fifths  of  area  of  Catoetin  belt 
thus  far  mapped  and  a considerable  portion  of  South  Mtn  belt  in  Pa.  [According 
to  map  Catoetin  Mtn,  Va.,  is  composed  of  this  schist.] 

A.  Keith,  1894  (U.  8.  G.  S.  Harpers  Ferry  folio,  No.  10,  p.  2).  Catoetin  schist. — 
Altered  diabase,  with  lenses  of  epidote  and  quartz,  and  associated  with  great 
masses  of  interbedded  eruptive  granite.  Three  varieties  of  schist  are  recognized  : 
One  of  coarser  texture,  associated  with  the  granite ; one  of  fine  grain,  with  large 
lenses  of  epidote  and  quartz ; and  one  with  quartz  and  epidote  amygdules.  occur- 
ring along  the  boundaries  of  the  other  two  varieties.  Light  bluish  green  when 
fresh,  dull  grayish  yellow  when  weathered.  Thickness  more  than  1,000  ft.  Oldest 
exposed  fm.  in  region.  Underlies  Loudoun  fin. 

Also  called  Catoetin  greenstone. 

Named  for  Catoetin  Mtn,  Loudoun  Co.,  Va.,  and  Frederick  Co.,  Md. 

Catron  formation.  (In  Pottsvllle  group.) 

Pennsylvanian : Southeastern  Kentucky. 

G.  H.  Ashley  and  L.  C.  Glenn,  1906  (U.  S.  G.  S.  P.  P.  49.  pp.  33,  41.  207,  and  pi. 
XLA).  Catron  fm. — Shahs,  sss.,  and  coals.  300  to  460  ft.  thick,  overlying  Mingo 
fm.  and  underlying  Hignite  fm.  in  Cumberland  Gap  coal  field.  In  Log  Mtns  top 
of  fm.  is  defined  by  bottom  of  Lower  Hignite  coal  and  buse  by  bottom  of  Poplar 
Lick  coal.  In  Black  Mtns  the  Hignite  coal  is  missing  and  top  of  fm.  is  defined 
by  top  of  Jesse  ss.  memb.  and  base  by  base  of  Wallins  Creek  coal  (may  = Poplar 
Lick  coal).  Probably  included  in  Lower  Kanawba  of  New  River. 

Named  for  Catron  Creek,  Bell  Co. 

Catskill  formation. 

Upper  and  Middle  Devonian  and  Carboniferous  (?):  New  York,  Pennsyl- 
vania, Maryland,  and  Virginia. 

W.  W.  Mather,  1840  (N.  Y.  Geol.  Surv.  4th  Rept.,  pp.  212,  213,  227-233).  Catskill 
Attn  aeries. — White,  gray,  and  red  cgls. ; with  gray,  red,  olive,  and  black  grits, 
(dates,  and  shales.  Overlies  Helderberg  [Onondaga]  Is.  series  and  underlies  the 
coal-bearing  rocks  of  Carbondale,  Pa. 

W.  W.  Mather,  1841  (N.  Y.  GeoL  Surv.  5th  Ann.  Rept.,  pp.  75-85).  Catskill  Attn 
series  Includes  (in  addition  to  younger  cgls.  and  grits  and  red  and  gray  grits  and 
red  shales  mottled  with  green  spots)  Montrose  ss.,  Chemung  group,  Ithaca  group. 
Sherburne  flags,  Hamilton  group  and  Marcellus  shales. 

L.  Vanuxem,  1842  (Geol.  N.  Y.,  pt.  3,  pp.  186-194).  Catskill  group. — Top  div.  of 
New  York  system.  Overlies  Chemung  group.  Includes  Montrose  and  Oneonta  ass. 
of  repts.  Consists  of  light-colored  greenish  gray  ss.,  usually  hard ; fine-grained 


Digitized  by  Google 


374  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


red  bs.,  red  sh.  or  si. ; dark-colored  si.  and  sh. ; grindstone  grit ; and  a peculiar 
accretions  ry  and  fragmentary  mass  appearing  like  fragments  of  hard  si.  cemented 
by  is.  Very  few  fossils.  No  line  of  demarkatlon  observed  btw.  Catsklll  and 
Chemung  groups  in  N.  Y.  or  Pa.  In  ascending  upwards  from  Chemung  group 
the  first  signs  of  change  which  usually  appeared  was  a diminution,  then  a disap- 
pearance of  fossils  of  Chemung,  a more  solid  or  hard  rock  succeeding,  often 
accompanied  by  red  ss.  or  red  sh.,  and  the  gray  ss.,  sometimes  accompanied  by 
thin  beds  of  comstone ; capping  the  whole  was  the  complex  structured  ss.  la 
confined  to  Otsego.  Chenango,  Broome,  and  Tioga  Counties,  N.  Y.  [According  to 
C.  A.  llartnngel  (1912  ed.  Ildb.  19)  and  H.  S.  Williams  (U.  S.  G.  S.  P.  P.  79. 
1913)  the  red  Oneonta  ss.  is  a nonmarine  ss.  of  middle  Portage  age,  separated 
from  the  red  Catskill  sediments  by  a considerable  thickness  of  typical  Chemung 
deposits.  According  to  Ilartnagel  (1912  ed.  Hdb.  19,  p.  82)  “Montrose”  ss.  is 
same  as  Oneonta  ss.) 

W.  W.  Mather.  1843  (Geol.  N.  Y.,  pt.  1,  div.  4,  pp.  2,  299-317).  Catskill  div. — 
Cgls.,  coarse  grits,  red  shales,  slates,  and  grits;  gray  and  greenish  gray  slaty 
grits;  chocolate-colored  grits  with  red  shales  and  slates.  Underlies  the  Coal 
series.  Includes  upper  part  of  Catskill  Mtn  series  and  Montrose  and  Oneonta 
S8R.  of  repts ; lower  part  of  Catskill  Mtn  series  is  included  in  underlying  Erie 
div.  The  Erie  div.  includes  Chemung,  Ithaca,  Portage,  Genesee,  Tully,  Hamilton, 
and  Marcellus.  The  Helderberg  div.  [not  Helderberg  of  present  usage],  which 
underlies  Erie  div.,  includes  Onondaga  Is.  down  to  base  of  Onondaga  salt  group 
[Snllna  fm.,  SI1.].  The  Montrose  ss.  of  Vanuxem  is  below  top  of  Catskill  series 
in  Catskill  Mtns. 

E.  Emmons,  1846  (Agrlc.  N.  Y„  vol.  1,  pp.  187-197),  assigned  thickness  of  1,800  to 
2,000  ft.  to  Catskill  "group’'  (which  he  defined  as  overlying  Chemung  group  and 
underlying  Coal  series),  and  defined  CatskiU  “division’’  as  including  (descending) 
Catskill  group,  Chemung  group,  Portage  group,  and  Genesee  si.,  and  as  overlain 
by  Coal  series. 

H.  S.  Williams,  1887  (U.  S.  G.  S.  Bull.  41,  p.  27).  There  is  reason  to  believe  that 
in  Sullivan  Co.,  N.  Y.,  the  deposition  of  the  red  beds  began  as  early  as  Hamilton 
time.  This  was  shown  to  be  a fact  in  Chenango  and  Otsego  Counties  by  investiga- 
tions in  1885. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  86).  Catskill  beds,  named  for 
Catskill  Mtns,  which  have  their  greatest  development  in  Greene  Co.,  where  the 
earliest  sediments  of  this  type  began  in  early  Portage  time.  This  fm.  Includes 
the  highest  peaks  of  the  Catskills  and  in  point  of  elev.  they  are  highest  sedimen- 
tary rocks  in  State  (Slide  Mt,  4,204  ft.  A.  T.).  To  S.  and  W.  the  Catskill  type 
of  sedimentation  began  later  and  is  contemp.  with  Chemung  deposits,  and  per- 
haps in  its  later  stages  as  developed  in  the  Catskills,  with  the  Postdevonic  sedi- 
ments in  Allegany  und  Cattaraugus  Counties. 

During  succeeding  years  the  commonly  accepted  definition  of  Catskill  fm. 
was  the  continental  strata,  chiefly  red,  in  part  contemp.  and  interflngering 
with  the  marine  grayish  and  greenish  Chemung  and  Portage  strata  and 
in  part  younger  than  Chemung. 

G.  H.  Chadwick,  1932  (Eastern  States  Oil  and  Gas  Weekly,  vol.  1,  No.  17,  p.  7)  and 
1933  (Sc!.,  n.  s.,  vol.  77,  pp.  86-87,  Jan.  20).  The  original  Catskill  of  Catskill 
Mtns  Is  all  of  Portage  and  Hamilton  age,  because  it  Interflngers  with  murine 
sediments  containing  Portage  and  Hamilton  fossils ; and  It  is  here  divided  Into 
(descending)  : (1)  Catskill  proper  (of  Enfield  or  upper  Portage  age),  which  forms 
the  peaks  of  all  the  true  or  eastern  Catskills;  (2)  true  Oneonta,  of  Ithaca  or 
lower  Portage  age;  (3)  Kiskatom  red  beds  (of  Hamilton.  Middle  Dev.,  agel,  for- 
merly erroneously  called  Oneonta.  The  Hamilton  age  of  Kiskatom  rid  beds 
is  verified  by  recent  work  of  G.  A.  Cooper.  In  western  Catskills,  along  the  Dela- 
ware, the  Catskill  proper  (of  upper  Portage  age)  is  overlain  by  Catateisso  reds 
(the  red  equlv.  of  Cayuta,  of  Chemung  age),  which  to  W.  is  succeeded  by  true 
Montrose  ss.  («=  upper  Chemung  or  Wellsburg),  Blossburg,  and  Cattaraugus  (Brad- 
fordian)  fms.  The  name  Catskill  can  no  longer  properly  be  used  for  the  red 
b»*ds  farther  W.  In  N.  Y.  and  Pa.  that  are  of  Chemung  and  later  age,  though  they 
happen  to  possess  the  same  continental  facies. 

B.  Willard,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  3,  pp.  497—498).  In  order  to  avoid 
confusion,  advocated  the  confined  use  of  broad  definition  of  Catskill  that  has  been 
In  general  use  many  years  (which  is  “synonymous  with  Dev.  red  beds,  continental” ), 
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and  suggested  that  the  Catskill  restricted  of  Chadwick  (the  red  beds  btw.  true 
Oneonta  below  the  Catawissa  above)  be  replaced  by  “an  appropriate  term,  as 
Kaaterskill  (f)." 

G.  U.  Chadwick,  1033  (Am.  Jour.  Sci.,  5th,  vol.  26,  pp.  480-484),  agreed  to  abandon 
his  proposed  restriction  of  Catskill  fm.,  but  proposed  that  Katsbirg  red  beds  be 
used  for  the  restricted  unit.  (See  Katsberg  red  beds.)  On  p.  484  he  stated:  In 
place  of  Catskill,  for  present,  we  may  best  use  thp  precision  terms  [upward  suc- 
cession J — Kiskatom  (Hamilton  reds)  ; Onteora  (Tully  to  Oneonta  reds)  ; Kats- 
burg  (Enfield  rods)  ; Catawissa  (Cayuta  reds)  ; Montrose  (Wellsburg  reds)  ; Bloss- 
burg  (Glrard-Cbadakoin  reds)  ; and  Cuttaraugus  (Venango  reds). 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  26).  Chadwick's  Katsberg 
red  beds  is  more  acceptable  than  Willard’s  KaaterMkill  to  replace  Chadwick’s  re- 
stricted Catskill,  Inasmuch  as  type  section  of  Willard’s  Kaaterskill,  on  Kaaterskill 
Cove,  appears  to  be  in  an  exposure  of  Chadwick’s  Onteora  red  beds,  of  Ithnca  age. 
Nevertheless  Willard’s  name  has  priority. 

G.  II.  Chadwick.  1935  (Am.  Mid.  Nat.,  vol.  16,  No.  6,  p.  857).  Original  Catskill  fm. 
of  Mather  included  all  of  Kiskatom  fm.  (about  2,500  ft.  thick,  including  the  Tully) 
and  perhaps  a little  of  overlying  beds  of  Genesee  age.  But  since  later  workers 
extended  Catskill  to  the  5.000  ft.  of  still  higher  similar  beds  in  these  Catskill 
Mtns,  and  since  CatskUl  has  later  cbme  to  be  restricted  to  these  higher  beds, 
which  are  Upper  Dev.  (falsely  supposed  to  be  supra-Oneonta),  It  may  be  best  to 
let  the  Catskill  continue  in  the  later  significance  (covering  Genesee-Nuples  equiva- 
lents) excluding  from  It  the  Mid  Dev.  Kiskatom  strata.  [See  also  Chadwick’s 
N.  Y.  State  Mus.  Bull.  307,  1936.] 

The  U.  S.  Geol.  Survey  applies  the  name  Catskill  fm.  to  the  nonmarine  red 
sediments  contemp.  and  intertonguing  with  marine  sediments  ranging 
in  age  from  Hamilton  to  Chemung,  both  inclusive,  and  in  part  later  than 
the  Chemung,  extending  from  N.  Y.  to  western  Va. 

B.  Willard.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  571).  Writer  now.  as 
heretofore,  uses  Catskill  as  a phase  or  facies  term  to  include  all  the  continental 
Dev.  beds. 

G.  H.  Chadwick,  Jan.  1936  (N.  Y.  State  Mus.  Bull.  307,  pp.  1-101),  discussed  “history 
and  value  of  the  name  ‘Catskill’  in  geol.,”  and  on  p.  101  proposed  to  restrict 
Catskill  to  the  beds  exactly  correlating  with  “what  we  now  understand  as  the 
Senecan  series  of  the  Upper  Dev.,”  and  to  exclude  bods  of  Hamilton  age. 

Named  for  development  in  Catskill  Mtns,  Greene  Co.,  N.  Y. 

Cat  skill  division. 

Catskill  group. 

See  under  Catskill  fm. 

tCatsklll  or  Delthyris  shaly  limestone. 

Lower  Devonian : Eastern  New  York. 

L.  Vanuxem.  1842  (Geol.  N.  Y.,  pt.  3,  pp.  120-122).  Catskill  or  Delthyris  shaly  te.— 
The  upper  part  on  Catskill  Creek  and  the  Helderberg  is  very  light-gray  coarse 
crystalline  Is.  which  abounds  in  dlscoldal  shaped  fossils,  about  2 inches  in  diameter, 
resembling  a scutella.  Lower  part  is  usually  a mixture  of  dark  bluish  gray  ah. 
(which  generally  changes  to  drab)  and  fine-grained  blue  Is.  Underlies  Orlskany  ss. 
and  overlies  Pentamorus  Is.  [Coeymans]  that  rests  on  water-lime  group  of  Manlius. 
Named  for  occurrence  on  Catskill  Creek,  near  Madison,  Greene  Co.  [Apparently 
Includes  Bee  raft  Is.  at  top  and  New  Scotland  Is.  below.  In  later  repts  the  term 
“Catskill  shaly  Is.”  was  restricted  to  beds  later  named  New  Scotland  Is.,  because 
of  conflict  of  name  with  Catskill  fm.] 

tCatskill  Mountain  series. 

See  first  entries  under  Catskill  fm. 

Cattaraugus  formation. 

Devonian  or  Carboniferous:  Southwestern  New  York  and  northern  Penn- 
sylvania. 

J.  M.  Clarke,  1902  (N.  Y.  State  Mus.  Bull.  52,  pp.  524-528).  Red  and  green  shales 
interbedded  with  flaggy  sands,  to  which  it  has  been  proposed  to  apply  the  term 
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Cattaraugus  beds.  Thickness  200  ft.  Underlie  Monnt  Herman  or  Snlamanca  cgl. 
and  overlie  Wolf  Creek  cgl.  The  validity  and  usefulness  of  the  distinctive  term 
for  these  strata,  which  represent  those  at  times  referred  to  Catsklll  fm.  because 
of  their  red  color  and  doubtless  a western  continuation  of  Catsklll  sedimentation, 
is  very  clearly  indicated  by  the  paleontologlc  evidence  which  they  have  furnished. 
[This  definition  was  used  in  several  repts.] 

L.  C.  Glenn,  1903  (N.  Y.  State  Mus.  Bull.  69,  pp.  96T-989).  Cattaraugus  beds. — 
Bright-red  shales  lnterbedded  with  green  or  bluish  shales  and  fine-grained  greenish 
gray,  thin-bedded  micaceous  kss.,  with  three  cgl.  lentils,  named  (descending)  : 
Kilbuck  cgl.  lentil,  Salamanca  cgl.  lentil,  nnd  Wolf  Creek  cgl.  lentil.  Underlie, 
probably  uncon.,  Oswayo  beds,  and  rest  on  Chemung  beds.  Thickness  306-600  ft. 
Correlated  with  Catsklll  fm.  to  E..  and  assigned  to  Dev.  [In  same  bull.  (pp.  696- 
699)  J.  M.  Clarke  assigned  Cattaraugus  beds  to  Carbf.  But  in  1904  (Geol.  Soc. 
Am.  Bull.,  vol.  14,  pp.  622-531 ) Glenn  again  assigned  them  provisionally  to  Dev. 
Clarke's  1903  Hdb.  Included  Wolf  Creek  and  Salamanca  cgls.  in  the  Cattaraugus, 
as  did  Glenn.] 

Whether  Cattaraugus  fm.  is  late  Dev.  or  early  Carbf.  is  still  an  open 
question.  (See  under  Knapp  fm.)  The  1903  definition  was  followed 
for  many  years,  and  the  beds  btw.  Wolf  Creek  and  Salamanca  cgls.,  to 
which  Clarke  originally  applied  name  Cattaraugus  beds , were  not  re- 
named. In  Warren  Co.,  Pa.,  the  lithology  of  Oswayo  and  Cattaraugus 
deposits  changes,  so  that  they  can  not  be  separated,  as  in  N.  Y.,  and  In 
1910  C.  Butts  named  the  combined  unit  Conrwango  fm. 

G.  H.  Chadwick.  1925  (Geol.  Soc.  Am.  Bull.,  vol.  36,  pp.  455-164).  divided  beds  belotc 
Rlcevllle  sh.  in  NW.  Pa.  into  (descending)  : Woodcock  horizon,  Saegcrstown  sh.. 
Millers  horizon.  Amity  sh.,  and  LcBoeuf  horizon  (all  included  in  Venango  group, 
which  he  described  as  resting  on  Chadakoin  sh.i. 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  1.  p.  203),  divided  Venango 
group  of  NW.  Pa.  into  (descending)  : Rlcevllle  fm.  restricted  (Oswayo  sh.  memb.) 
and  Cattaraugus  fm..  the  latter  divided  into  (descending)  : Woodcock  sa.  memb., 
Saegcrstown  sh.  memb..  Millers  ss.  memb..  North  Warren  sh.  memb.,  Watson  as. 
memb.,  Amity  sh..  and  Panama  cgl.  memb.  (LeBoeuf,  Wolf  Creek).  His  Venango 
group  rested  on  Chadakoin  fm.  of  Chemung  group. 

K.  E.  Caster.  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  table  opp.  p.  61),  excluded  Rice- 
ville  from  his  Venango  stage,  and  assigned  both  Rlcevllle  and  his  Venango  to 
Dev.  On  pp.  57-58  he  stated : Cattaraugus  fm.  of  Glenn  Is  exact  synonym  of 
original  "Venango  group"  of  White.  The  only  proper  use  of  "Cattaraugus”  is  in 
a facies  sense— Cattaraugus  parvafacies  of  an  unnamed  magnafacles  which  is  char- 
acterized by  purple  shales  and  cgls. 

B.  Willard,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4.  p.  570),  applied  CattaraUfTus 
red  sh.  to  the  beds  "mostly  nonmarine, " underlying  Salamanca  cgl.  and  overlying 
Panama  cgl.  This  definition  reverts  to  Clarke’s  original  definition.  Willard  states 
(p.  680)  : The  use  of  "Cattaraugus"  in  U.  8.  G.  8.  folio  93,  1903  (Elkland-Tloga).  is 
erroneous,  for  it  includes  beds  considerably  older  than  Panama  cgl.,  which  makes 
base  of  Cattaraugus  to  W.  If  a term  must  be  applied  to  these  red  beds.  Cherry 
Ridge  is  logical,  for  they  admit  of  no  subdividing.  What  has  been  called  Oswayo 
fm.  in  NE.  Potter  Co.  and  Tioga  Co.,  Pa.,  appears  to  be  green  Coudersport  memb. 
of  Cattaraugus  fm.  Writer  doubts  presence  of  any  true  Oswayo  in  that  area. 

Named  for  development  in  Cattaraugus  Co.,  N.  Y. 

Cattaraugus  parvafacies. 

See  under  Smethport  magnafacies  and  under  Cattaraugus  fm.,  1934  entry. 
Cattasauqua  limestone. 

Ordovician:  Southeastern  Pennsylvania  (Northampton  and  Lehigh  Coun- 
ties). 

I.  C.  White,  1882  (2d  Pa.  Geol.  Surv.  Rept.  G„  p.  153).  The  great  Is.  fm.  of  Easton 
and  Allentown,  No.  II.  2,000  ft.  thick,  underlies  Hudson  River  slates,  and  at  its  top 
are  the  Cattasauqua  Is.  beds. 

Only  recorded  use  of  name.  The  name  of  the  town  is  spelled  Cntaiauqua. 
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Cattleman  Band. 

An  oil-bearing  subsurface  ss.  lying  50  to  75  ft.  above  the  main  shoestrlug 
sand  horizon  of  Cherokee  sh.  in  Wiggins  field,  0 to  12  mi.  N.  of  Eureka, 
Greenwood  Co.,  Kans, 

•Cauda-galli  grit. 

Lower  Devonian  : New  York. 

L.  Vanuxem,  1842  (Geol.  N.  Y.,  pt.  3,  pp.  1 27-1 30 1 Cauda-galli  grit. — Fine-grained 
calc,  and  argill.  as.,  usually  drab  and  brownish.  Underlies  Schoharie  grit  and 
overlies  Oriskany  as. 

Replaced  by  Esopus  grit. 

“Named  for  a fucoid  having  some  resemblance  in  form  to  tail  of  a chicken 
cock.” 

tCaudagalll  epoch. 

Paleontologic  term  used  by  A.  W.  Grubau  (see  Buffalo  Soc.  Nat.  Hist., 
vol.  6,  p.  xviii,  1808)  to  include  time  during  which  Schoharie  grit  and 
Esopus  sh.  were  deposited.  It  has  also  been  used  to  cover  only  the 
time  of  Esopus  (tCaudayalli)  grit. 

Canlfeild  formation. 

Paleozoic  (?)  : British  Columbia. 

W.  A.  Johnston,  1923  (Canada  Geol,  8urv.  Mem.  135,  p.  12). 

Causapseal  formation. 

Devonian:  Quebec  (Matapedia  Valley). 

G.  W.  Crlrkmay,  1932  (Am.  Jour.  Set.,  5th,  vol.  24,  pp.  388-385).  Cautaptcal  fm 

Shales  and  argill.  Isa..  3,000  ft.  thick.  Basal  fm.  of  Dev.  Conformably  overlies  St. 
Leon  fm.  (811. 1,  and  underlies  Gaspe  ss.  (Dev.).  Type  section  immediately  S.  of 
village  of  Cauaapscal  in  bluffs  of  Matapedia  River.  Also  well  exposed  on  Causapscal 
River  below  Causapscal  Falls.  Fossils  (listed). 

tCavanal  group. 

tCavanioi  group. 

Pennsylvanian : Central  eastern  Oklahoma  and  western  Arkansas. 

N.  F.  Drake,  1897  (Am.  Phil.  Soc.  Proc.,  vol.  .'16.  pp.  371,  388).  Cavaniol  gn* up.- - 
Shales,  with  sss.,  workable  coals,  and  las..  5,500  ft.  thick,  underlying  Poteau  group 
and  extending  down  to  base  of  Grady  coal  or  top  of  Tobucksy  (Hartshorn**]  as. 

According  to  J.  A.  Tuff  (U.  S.  G.  S.  22d  Ann.  Rcpt.,  pt.  3,  1902)  this  name 
covers  McAlester  group  and  Savanna  ss. 

Named  for  Cavanal  Mtns,  N.  part  of  Le  Flore  Co.,  Okla. 

tCave  limestone. 

Pennsylvanian:  Eastern  Kansas. 

G.  C.  Swallow  and  F.  Hawn,  1865  (Kans.  Geol.  Surv.  Kept,  on  Miami  Co.,  p.  7). 
Cave  Is. — Hard,  brittle,  brown,  gray,  and  drab  Is.,  20  to  30  ft.  tblck,  forming  bed 
No.  9 In  Coal  Measures  of  Miami  Co.  Occurs  in  beds  of  medium  thickness, 
separated  into  fragments  by  vertical  fractures.  Overlain  by  15  to  18  ft.  of  ss.  and 
underlain  by  Rinstlne  ss. 

R.  C.  Moore,  1936  (Khob.  GeoL  Surv.  Bull.  22,  p.  118).  Field  work  has  shown 
that  excepting  at  Lecompton  (where  the  beds  belong  to  a very  much  higher 
horizon)  the  tCave  Is.  of  Swallow  is  Wyandotte  Is. 

Apparently  named  for  occurrence  in  it  of  many  caves  and  crevices  from 
which  bold  springs  usually  flow. 

tCave-rock  series. 

Pennsylvanian : Eastern  Kansas. 

G.  C.  Swallow,  1866  (Kans.  Geol.  Surv.  Prel.  Rept.,  pp.  20-21).  Cave  Rock  series.— 
Applies  to  beds  No.  156  (Cave  Is.,  15  to  30  ft.  thick)  and  No  157  (Einstein  or 
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Einstlne  88..  45  to  60  ft.  thick)  of  geol.  section  of  eastern  Hans.  Underlies 
Stanton  Is.  series  and  overlies  Spring  Rock  series. 

Not  a geographic  name.  Includes  Plattsburg  Is.  and  underlying  kIi. 

Cave  Creek  formation.  (In  Cimarron  group.) 

Permian:  Central  southern  Kansas  and  northwestern  Oklahoma. 

F.  W.  Cragin,  1896  (Colo.  Coll.  Studies,  vol.  6,  pp.  3,  27).  Care  Creek  gypsum* 
or  fm. — Gyp. -bearing  fm.,  50  ft.  thick,  consisting  usually  of  either  a single 
stratum  of  massive  gyp.  or  two  such  strata  separated  by  red  clay  sh.  Includes 
(descending)  Shinier  gyp.,  Jenkins  clay,  and  Medicine  Lodge  gyp.  Overlies 
Flowerpot  shales  and  underlies  Dog  Creek  shales.  Is  top  frn.  of  Suit  Fork  div. 
[In  1897  (Am.  Geol.,  vol,  19.  pp.  351-363)  Cragin  made  Dog  Creek  shales  top 
fin.  of  his  Salt  Fork  div.  ] 

C.  N.  Gould,  1927  (Obsolete  Okla.  names  : Univ.  Okla.  Bull,  Proc.  Okla.  Acad.  Set., 
vol.  6,  pt.  2,  p.  236).  In  Okla.  a third  gyp.  metnb.,  the  Ferguson,  occurs,  and 
the  3 gypsums  (Shinier,  Medicine  Lodge,  and  Ferguson)  with  associated  dolo- 
mites and  clays  are  now  known  as  the  Blaine. 

Named  for  Cave  Creek,  Comanche  Co.,  Kans. 

Cavell  formation. 

Lower  Cambrian:  Alberta  (Jasper  Park). 

P.  E.  Raymond,  1930  (Am.  Jour.  ScL.  5th.  vol.  20.  pp.  292-293,  300k  Cavell  fm. — 
Lower  Camb.  qt sites  well  displayed  on  E.  face  of  Mount  Edith  Cavell.  Thickness 
at  least  4.000 -f  ft-  Rests  on  pre-Camb.  Underlies  Boscbe  Is.  and  sh. 

Cavendish  schist. 

Upper  Cambrian:  Southeastern  Vermont  (Windsor  County). 

C.  H.  Richardson.  1929  (16th  Ropt.  Vt.  State  Geol.,  pp.  210,  223).  Cavendish 
schist  (Upper  Camb.). — Name  is  necessary  because  characteristics  of  the  terrene 
will  not  permit  It  to  be  included  in  any  group  hitherto  numed.  Cuvendish  is 
selected  because  thiH  terrene  is  essentially  the  one  In  which  the  postglacial  gorge 
so  widely  known  as  Cavendish  Gorge  [just  1«1  of  Cavendish  village,  Ludlow  quad.] 
has  been  cut.  Essential  mineral  composition  is  quartz  and  biotite.  It  Is  often 
hornbiendic,  and  hornblende  sometimes  replaces  nearly  all  of  biotite.  Is  of  dark 
gray  color.  Underlies  all  members  of  Upper  Camb.  Mlssisqiloi  group,  of  which 
Gassetts  schist  Is  oldest  memb.  Contact  with  Gassetts  schist  can  be  seen  in 
the  road  cut  a few  reals  N.  of  Gassetts  station.  Not  determined  that  it  either 
underlies  or  overlies  Bethel  schist,  but  writer  has  reached  conclusion  it  is  time 
equlv.  of  Bethel  schist.  (See  also  long  description  of  this  schist,  by  Richardson, 
in  17th  Rept.  Vt.  State  Geol..  1931,  pp.  213-237. j 

Cave  Rock  series. 

See  Cave- rock  series. 

Cave  Springs  sandstone. 

Pennsylvanian:  Southern  Kansas. 

E.  Haworth,  1898  (Kans.  Univ.  Geol.  Surv.  vol.  3.  p.  66).  Cave  Spring*  s*.  sug- 
gested by  G.  I.  Admits  for  ss.  separating  the  two  las.  composing  Elk  Falls  la. 
in  vicinity  of  Cave  Springs,  Elk  Co.  In  some  areas  the  beds  separating  these 
lss.  are  shales. 

G.  I.  Adams,  1903  (U.  8.  G.  8.  Bull.  211,  p.  47).  The  sss.  that  occupy  interval  of 
Tecumseh  sh.  8.  of  Elk  River  were  called  Cave  Spring*  *sm.  by  Haworth  (1898). 

R.  C.  Moore.  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  178 k [Refers  to  Adams’  statement 
ab?ve,  and  abandons  name,  without  explanation.] 

tCaw  Caw  formation. 
tCaw  Caw  sands. 

Eocene  (middle)  : Central  South  Carolina  (Orangeburg  County). 

E.  Sloan,  1908  (8.  C.  Geol.  Surv..  ser.  4.  Bull.  2.  pp.  449.  454,  457-459).  Warley 
II111  phase  of  earlier  repts  divided  into  Upper  or  Warley  Hill  marl  and  Lower  or 
Caw  Caw  shale*  and  marl*.  The  Lower  Warley  Hill  fm.  lithologically  repre- 
sents a transition  from  Congaree  shales  [below]  to  later  marls  and  comprises 
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both  shales  and  marls,  often  intergrading.  Faunally  they  are  distinctly  char- 
acterized by  first  appearance  of  Oafreo  sella  formis  In  8.  C.  and  by  abundant 
association  of  Pteropaia  lapido*a.  Succeeding  a coarse  glauconitic  sand,  a pea- 
green  clay,  now  in  the  form  of  a slightly  laminated  sh.,  occupied  the  shoal  areas, 
while  pale  yellow-green  and  gray  marls  formed  In  the  deeper  waters,  and  inter- 
graded  with  the  shales  along  their  dividing  zone.  In  some  areas  an  irregular 
deposit  of  yellow  to  gray  marls  extended  over  the  basal  pea-green  shales,  but 
along  the  shoal  areas  renewed  silting  covered  this  broken  bed  of  marl  with  a 
very  fossiliferous  pale  yellow-green  sh.,  in  which  casts  of  a large  Venericardia 
planicosta.  Pteropala  lapidona,  Ostrea  sellaformia  are  found.  At  Kennedy’s  Scarp 
on  Tinkers  Creek  this  pea-green  sh.  incloses  a muited  mass  of  soft  shells  at 
base  of  the  scarp.  Some  erosion,  solution,  or  other  degradation  of  the  top 
shales  of  Lower  Warley  IIlll  phase  occurred  preliminary  to  deposition  of  Upper 
Warley  Hill  series.  At  some  localities  the  Upper  Warley  Hill  is  represented 
by  a bed  of  dark-gray,  slightly  glauconitic,  fine-grained  laminated  sh. ; it  is 
coarser  grained  near  its  base  and  includes  rounded  gravel.  Its  greatest  thick- 
ness is  approx.  24  ft.  The  most  extensive  area  of  Upper  Warley  Hill  phase 
exposes  the  characteristic  Warley  Hill  glauconitic  marl,  which  at  Warley  Hill 
may  be  seen  resting  on  the  slightly  Irregular  surface  of  I^ower  Warley  Hill 
series.  It  is  exposed  along  Santee  Valley  as  far  down  as  Pinckney’s  Landing,  and 
along  Edisto  River  from  Brauehville  to  Sullivan's  Bridge.  Its  greatest  observed 
thickness  docs  not  exceed  25  ft.  The  Warley  Hill  marl  is  of  a dirty  gray-green 
color,  compact,  hard,  and  very  harsh  to  the  touch ; the  latter  feature  is  accentu- 
ated by  the  large  angular  grains  of  glauconite.  At  one  locality  small  semi- 
spherical  crystals  of  wavelllte  appear  to  have  been  derived  from  the  weathered 
glauconitic  mass. 

Is  a local  development  of  McBean  fin.,  a marine  deposit  of  Claiborne  age. 
According  to  C.  W.  Cooke,  1980  ( IT.  S.  G.  S.  Bull.  867),  it  is  lower  part 
of  McBean  fm. 

Named  for  exposures  at  Caw  Caw  Swamp,  Orangeburg  Co. 

Cawker  terra  ne. 

Cretaceous:  Kansas. 

C.  I H.  1 Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  p.  255).  Caicifcer  trrrane,  shales, 
50  ft.  thick.  Underlies  Graneros  and  overlies  Brookville  (ass.).  Included  in 
Dakotan.  (Derivation  of  name  not  stated,  but  probably  Cawker  City,  Mitchell 
Co.,  north  central  Kans.] 

Cawood  sandstone  member  (of  Hance  formation). 

Pennsylvanian:  Southeastern  Kentucky  and  northeastern  Tennessee. 

G.  n.  Ashley  and  L C.  Glenn,  1900  (C.S.G.8.P.P.  49.  pp.  31,  33,  37,  120.  158). 
Cawood  metrib. — Sh.,  80  to  100  ft.  thick,  in  Hance  fm.,  lying  250  ft.  below 

top  of  the  Hance. 

Named  for  Cawood,  Boll  Co.,  Ky. 

Cay  eta  no  formation. 

Cretaceous:  Cuba. 

E.  L.  De  Golyer,  1918  (A.A.P.G.  Bull.,  vol.  2.  p.  140). 

Same  as  San  Cayetano  fm.,  Dickerson  and  Butt,  ,1935. 

Cayuga  group. 

Silurian  (late)  : New  York,  Pennsylvania,  western  Maryland  and  Virginia. 

J.  M.  Clarke  and  C.  Schuchert,  1899  (Sci.,  n.  s.,  vol.  10,  pp.  874—878).  Cayuga n 
period  or  group. — Includes  Manlius  Is.,  Rondout  waterline,  and  Salina  beds, 
which  are  knit  together  by  lithologic  and  faunal  characters  and  are  distinctly 
Ontario  l Silurian] . Outcrops  are  typically  exposed  about  N.  end  of  Cayuga 
Lake,  N.  Y. 

In  1903  (Am.  Geol.)  C.  Schuchert  redefined  Rondout,  restricting  name  to 
upper  part  and  introducing  Coble  skill  Is.  for  lower  part  of  the  beds 
formerly  called  Rondout.  The  Cayuga  group  (or  Cayugan)  has,  there- 
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fore,  for  years  been  divided  into  these  four  fms. ; but  G.  H.  Chadwick  in 
1908  (Sei.,  n.  s.,  vol.  28,  p.  347,  table  and  text)  excluded  Salina  fm.  from 
his  Cayugan,  while  E.  O.  Ulrich  in  1913  recommended  the  transfer  of 
Rondout  to  Lower  Dev.  This  is  still  an  open  question.  (See  further 
explanation  under  Mutilius  Is.)  At  present  the  U.  S.  Geol.  Survey 
adheres  to  the  old  classification  for  N.  Y.  In  Pa.  and  Md.  the  Cayuga 
group  is  divided  into  (descending)  Tonoloway  Is.,  Wills  Creek  sh.,  and 
McKenzie  fm.  In  SW.  Va.  the  Cayuga  deposits  are  not  differentiated 
and  the  rocks  are  called  Cayuga  Is. 

t Cayuga  dolomite. 

Silurian:  Canada. 

See  1st  entry  under  Bertie  Is.  tnetnh. 

Cayugan. 

A time  term  covering  the  interval  during  which  the  rocks  of  the  Cayuga 
group  were  deposited.  Also  used  by  X.  Y.  State  Geol.  Survey  as  a group 
name.  (See  under  Cayuga  group.) 

Cayuta  shale  member  (of  Chemung  formation). 

Upper  Devonian:  West  central  New  York. 

H.  S.  Williams,  1906  (Sd.,  n.  s.,  vol.  24,  pp.  305-372).  Chemung  fm.  of  Ithaca 
region  divided  Into  (descending):  Fall  Creek  cgl.  lentil,  0 to  10  ft.;  Wellsborg 
as.  memb.,  600  to  650  ft.;  Cayuta  sh.  memb..  600  ft.  The  Cayuta  memb.  con- 
tains typical  Chemung  fauna.  Exposed  along  Cayuta  Creek  from  Cayuta  Lake 
to  Its  discharge  Into  Susquehanna  River.  Rests  on  Enfield  «h.  memb.  of  Xunda  fm. 

H.  S.  Williams.  1909  (U.  S.  G.  S.  Watkins  Glen  Oatatonk  folio.  No.  169).  Cayuta 
sh.  memb. — Drab  to  bluish  sh.  and  intercalated  thin-bedded  ss..  600  ft.  thick. 
Underlies  Wellsburg  sh.  memb.  of  Chemung  and  overlies  Enfield  sh.  memb.  of 
Portuge  fm. 

This  memb.  is  included  in  Chemung  fm.  in  subsequent  repts,  including 
W.  Goldring,  .1931  (N.  Y.  State  Mils.  Hdb.  10.  p.  369),  and  G.  FI.  Chad- 
wick, 1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2). 

Cnzenovia  group. 

Middle  Devonian:  East-central  New  York  (Madison  County). 

T.  A Conrad,  1841  (N.  Y.  Geol.  Surv.  5th  Kept.,  p.  31).  [Cazenovia  group  appears 
in  table  as  underlying  Oneonta  group  and  overlying  Tully  is.] 

L.  Vanuxem,  1842  (Geol.  N.  Y.,  pt.  3,  pp.  150-160).  Hamilton  group  includes 
Cazenovia  group.  Largest  part  of  town  of  Cazcnovia  is  covered  by  it.  The  hills 
around  Cazcnovia  village  are  composed  chiefly  of  coarse  sh..  which  forms  the 
Cazenovia  shales  of  Conrad. 

C.  8.  I^osser,  1893  (Am.  Jour.  Scl.,  3d,  vol.  46,  pp.  212-230).  Cazenovia  group 
belongs  below  Tully  Is.,  and  not  above  It,  as  Conrad  stated  In  1841.  [As 
Tully  Is.  is  base  of  Upper  Dev.,  these  beds  are  a part  of  Hamilton  group  (Middle 
Dev.).] 

Only  recorded  uses  of  name. 

tCedar  limestone. 

Upper  and  Middle  Devonian : Eastern  Iowa. 

D.  D.  Owen,  1852  (Rept.  Geol.  Surv.  Wls.,  Iowa  and  Minn.,  p.  xlx).  SW.  [of 
Upper  Mag.  Is.  area]  we  come  upon  tbe  Cedar  Ibs.,  contemporary  with  the  Dev. 
fm.  of  English  geologists,  separating  the  Mag.  Iss.  of  N.  from  the  Carbf.  lsg.  and 
the  great  coal  field  of  Iowa  and  Mo.  [On  map  accompanying  this  rept  the  rocks 
are  described  as  "Formations  of  the  Valley  of  Cedar  River  belonging  to  the 
Devonian  period."  As  mapped  by  Owen  the  “Cedar  lss."  of  his  text  Include  the 
Upper  Dev.  Lime  Creek  sh.  and  the  Middle  Dev.  Cedar  Valley  and  Wapsiplnlcou 
lss.] 
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Some  later  writers  have  used  “Cedar  Is.”  for  Dev.  Is.  underlying  Lime  Creek 
sh.,  also  for  Dev.  Is.  underlying  Grassy  Creek  sh.  and  Sweetland  Creek 
sh.,  in  which  sense  it  is  apparently  a shortened  term  for  Cedar  Valley  la. 

Named  for  valley  of  Cedar  River,  eustern  Iowa. 

Cedar  formation. 

Upper  Triassic:  Northern  California  (Lassen  Peak  region). 

J.  S.  Dlller,  1802  (prel.  proof-sheet  edition  of  U.S.G.S.  Lassen  Peak  folio)  and 
1895  (published  Lassen  Peak  folio.  No.  15).  Although  there  are  slates  and  sss., 
with  occasional  traces  of  cgl.,  the  principal  stratum  of  Cedar  fm.  Is  Is.,  which 
forms  conspicuous  ledges  on  road  a few  mi.  W.  of  Buzzard's  Roost.  This  Is.  is 
rich  in  Triassic  fossils,  which  clearly  show  It  is  same  horizon  as  Ilosselkus  Is.  of 
tienesee  Valley.  Named  for  exposure  on  Cedar  Creek,  along  toll  road  btw.  Redding 
and  Round  Mtn,  where  it  is  overlain  by  Bend  fm. 

H.  W.  Turner,  April  180-1  (Am.  Geol.,  vol.  13.  pp.  229-249).  The  Cedar  fm.  includes 
Ilosselkus  Is.  and  underlying  slates  l meaning  Swearlnger  si.,  which  is  now  known 
to  overlie  Ilosselkus  Is.]. 

Cedar  volcanic  series. 

Oligocene:  British  Columbia. 

C.  Camsell,  1913  (Canada  Geol.  Sorr.  Mem.  26,  p.  82). 

Cedar  Bay  granite. 

Mesozoic*( ?)  : Southeastern  Alaska  (Prince  William  Sound  region). 

U.  8.  Grant  and  l>.  F.  Higgins.  1910  (U.  8.  G.  8.  Bull.  443,  pp.  41-43.  46).  Cedar 
Bay  granite. — Light  gray,  even-grained.  Surrounds  two-thirds  of  Cedar  Bay  and 
forms  core  of  neck  of  land  btw.  Wells  Bay  and  passage  NW.  of  Glacier  Island. 
Cuts  Valdez  group. 

Cedar  Butte  basalt. 

Pleistocene:  Southern  Idaho  (Power  County). 

H.  T.  Stearns.  1932  (Correlation  chart  of  Idaho  compiled  by  M.  G.  WUmarth,  dated 
Sept.  1,  1932)  and  1936  (Jour.  Geol,,  vol.  44,  No.  4,  pp.  434-439).  Cedar  Butte 
beisalt. — Aphanitic  blue  pahoehoe  basalt  with  fresh  green  olivine  pbenocrysts. 
Thickness  exceeds  200  ft.  where  it  dammed  Snake  River  near  Massacre  Rocks. 
Behind  this  dam  the  American  Falls  lake  beds  accumulated.  Rests,  with  local 
uncon.,  on  thick  series  of  early  Pleist.  blue  and  gray  basalt  flows  which  gen- 
erally contain  phenocrysts  of  olivine  and  feldspar.  Type  loc.  Cedar  Butte,  T.  8 8., 
R.  29  E.,  Power  Co. 

Cedar  Cliff  limestone  lens.  (In  Wills  Creek  shale.) 

Silurian:  Western  Maryland  and  northern  West  Virginia. 

C.  K.  Swartz,  1923  (Md.  Geol.  Surv.  Sil.  vol..  p.  41).  Cedar  Cliff  la.  lens. — Hard 
blue  or  in  places  pink  Is.  Some  of  basal  strata  consist  of  nodules  and  resemble 
a cgl.  Thickens  westward  and  thins  eastward.  Can  be  traced  from  Keyser 
[W.  Va.]  to  Hancock  [Md.].  Occurs  in  midst  of  Bloomsburg  red  ss.  memb.  of 
Wills  Creek  fm.  Well  exposed  at  Cedar  Cliff,  Md.,  SW.  of  Cumberland. 

*Cedar  Creek  beds. 

Tertiary  (middle  Oligocene)  : Northeastern  Colorado. 

W.  D.  Matthew,  1901  (Am.  Mus.  Nat.  Hist.  Mem.,  vol.  1,  pt.  7,  pp.  355-374,  444). 
Cedar  Creek  beda.  [See  under  t Martin  Canyon  beds.] 

H.  F.  Osborn,  1909  (U.S.G.S.  Bull.  801,  pp.  65,  105).  uCedar  Creek  beda”  ■=*■  lower 
(or  middle  Ollg.)  part  of  Brule  fm. 

Named  for  Cedar  Creek,  Logan  Co. 

Cedar  Creek  limestone. 

Pennsylvanian : Southeastern  Nebraska. 

G.  E.  Condra  and  N.  A.  Bcngston.  1915  (Nebr.  Acad.  Sci.  Pub.,  vol.  9,  No.  2,  pp.  7, 
12,  21,  36).  Cedar  Creek  la. — Light-colored  and  massive  except  upper  part,  which 
is  thin  bedded.  Thickness  1 % to  8 ft.  Lies  13  to  30  ft.  below  top  of  Platte  shales, 
and  is  separated  from  underlying  Cullom  Is.  by  6 to  8 ft.  of  sh. 
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G.  K.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  p.  48).  Cedar  Creek  ls.f  in 
middle  of  Tecumseh  sh.,  Is  2 to  9 ft.  thick.  Best  developed  at  type  loc.  on  Cedar 
Creek,  1%  ml.  SW.  of  town  of  Cedar  Creek  [Casa  Co.,  Nebr.].  Probably  does  not 
extend  to  Mo.  and  Kans.  [The  sh.  In  which  this  Is.  occurs  is  now  known  not  to  be 
Tecumseh  «h.  (See  U.  C.  Moore.  Kans.  GeoL  Surv.  Bull.  22,  1936,  p.  178.  Moore 
also  abandoned  the  name.)] 

G.  E.  Condra,  1930  (Nebr.  Geol.  Surv.  Bull.  8,  2d  ser.,  p.  11).  Cedar  Creek  U r.  is 
abandoned  for  another  name,  which  has  priority.  The  supposed  Cedar  Creek  Is. 
of  Bull.  1 is  thought  to  be  lola  Is. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Cedar  Creek  argillite. 

Paleozoic ( ?)  : Northeastern  Washington. 

C.  E.  Weaver,  1920  (Wash.  Geol.  Surv.  Bull.  20.  p.  80;  map).  Cedar  Creek  argillite. — 
Medium  to  dark  gray  argillite  that  grades  alternately  into  calc,  argillite,  car- 
bonaceous argillite,  and  quartz  mica  schist.  Usually  fine  grained  and  finely  lami- 
nated or  bedded.  Thickness  2.500  ± ft.  Relations  to  other  named  units  not 
determined.  Extends  to  Int.  Bdy  and  is  part  of  Pend  Oreille  group  of  B.  C. 
Exposed  along  wagon  road  up  Cedar  Creek  to  Frisco-Standard  mine  and  on  N. 
slopes  of  Red  Top  Mtn. 

Cedar  District  formation. 

Cretaceous:  British  Columbia. 

C.  H.  Clapp,  1912  (Canada  Geol.  Surv.  Summ.  Rept.  1911.  p.  99). 

Cedar  Grove  sandstones.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

K.  V.  Hennen  and  I).  B.  Reger.  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  pp.  169-178).  Upper  Cedar  Orove  — Massive  grayish  brown,  micace- 
ous, medium  grained,  10  to  40  ft.  thick.  Lies  5 to  20  ft.  below  Williamson  coal 
and  20  to  50  ft.  above  Cedar  Grove  rider  coal.  Seth  la.  not  observed  and  evi- 
dently replaced  by  Upper  Cedar  Grove  ss.  Named  for  association  with  Cedar 
Grove  coal.  Middle  Cedar  Orove  88. — Massive,  gray,  fine  grained,  micaceous, 
sometimes  containing  a thin  coal.  Thickness  0 to  60  ft.  Lies  0 to  10  ft.  below 
Cedar  Grove  coal  and  overlies  Lower  Cedar  Grove  coal.  Lower  Cedar  Orove  88. — 
Massive,  persistent,  similar  in  color  and  character  to  Middle  Cedar  Grove  ss.  Thick- 
ness 20  to  30  ft.  Lies  1 to  10  ft.  below  Lower  Cedar  Grove  coal  and  overlies 
Alma  A coal. 

Cedar  Hills  sandstone.  (In  Cimarron  group.) 

Permian:  Central  southern  Kansas. 

F.  W.  Cragin,  1896  (Colo.  ColL  Studies,  vol.  6.  pp.  3,  24).  Cedar  Hills  $8. — 
Chiefly  unevenly  hard,  in  part  massive,  concretionary,  fine-grained,  bright  red  sss., 
50  to  75  ft.  thick,  locally  underlying  Flower-pot  shales  and  overlying  Salt  Plain 
measures  In  Barber  Co.,  Kans.  Included  In  8alt  Fork  dlv. 

Named  for  Cedar  Hills,  Barber  Co. 

Cedar  Hills  anhydrite. 

Permian : Central  Kansas. 

R.  G.  Moss.  1932  (Kans.  Geol.  Surv.  Bull.  19),  applied  Cedar  Hills  anhydrite  to  a 
bed  of  gyp.,  20  to  GO  ft.  thick,  forming  basal  bed  of  Cimarron  group  in  Ness 
and  Hodgeman  Counties,  which  he  stated  is  "tentatively  correlated  with  Cedar 
Hills  fm." 

Cedarlan  series. 

A term  applied  by  C.  [R-l  Keyes  to  approx,  the  same  beds  designated 
Cedar  Valley  Is.  by  other  geologists. 

Cedar  Mesa  sandstone  member  (of  Cutler  formation). 

Permian:  Southeastern  Utah  (San  Juan  County). 

A.  A.  Baker  and  J.  B.  Reeside,  .Tr.,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  No.  11,  pp.  1420, 
1421,  1423,  1441,  1443,  1445,  1446).  Cedar  Mesa  as.  memb.  of  Cutler  fm. — 
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Masxive  white  s s.,  500  to  1,000 ± thick,  underlying  Organ  Rock  tongue  (red)  of  Cutler 
fm.,  and  overlying  Halgaito  tongue  (red)  of  the  Cutler.  Well  exposed  on  Cedar 
Mesa.  Utah,  on  San  Juan  River,  W.  of  Mexican  Hat  (Bluff  P.  O.).  In  earlier 
repts  called  Coconino  ss. 

t Cedar  Mountain  beds. 

Miocene  (upper)  : Central  Nevada  (Cedar  Mountains). 

A local  term  applied  by  some  geologists  to  Esmeralda  fm.  (upper  Mio.)  in 
Cedar  Mtns.  See  J.  C.  Merriam  (Univ.  Calif.  Pub.,  Bull.  Dept.  Geol., 
voL  8,  No.  12,  p.  277,  1914;  vol.  9,  pp.  103-172,  1916)  ; J.  P.  Buwalda 
(Univ.  Calif.  Pub.  Bull.  Dept.  Geol.,  vol.  8,  No.  16,  p.  305,  No  19,  pp. 
335-363,  1914)  ; and  H.  F.  Osborn  (Am.  Mils.  Nat  Hist.  Mem.,  n.  s.,  vol. 
2,  pt  1,  pp.  21,  27,  1918),  who  assigned  them  to  upper  Mio.  or  lower 
Plio. 

A.  Knopf,  1921  (U.  S.  G.  8.  Bull.  725II : “Ore  deposits  of  Cedar  Mtn.,  Nev”).  Bu- 
walda has  shown  that  the  lake  beds  lying  on  both  sides  of  Cedar  Mtn  are  a part 
of  Esmeralda  fm.,  and  they  are  here  called  Esmeralda. 

Cedar  Park  member.  (In  Fredericksburg  group.) 

Lower  Cretaceous  (Comanche  series)  : Eastern  Texas  (Williamson 
County). 

W.  8.  Adkins,  1033  (Univ.  Tex.  Bull.  3232,  pp.  239.  331).  South  of  Florence,  Wil- 
liamson Co.,  much  of  position  of  the  Walnut  [clay]  is  occupied  by  a Is.  lentil  here 
designated  Cedar  Park  memh.  Type  loc.  quarries  about  2 ml.  NW.  of  Cedar 
Park.  It  occurs  over  a considerable  area  in  western  Williamson  Co.  and  grades 
out  northward  into  Walnut  of  type  facies.  It  consists  typically  (field  work  of 
H.  C.  Fountain)  of  about  58  ft.  (in  core  tests)  of  is.  crystalline  and  porous  above 
and  more  marly  and  nodular  below.  Upper  15  ft.  is  a solid,  medium-grained, 
grayish  Is.  weathering  yellow,  with  a few  scattered  fossils.  This  is  underlain 
by  a few  ft.  of  porous  Is.  with  fossils.  The  basal  memb.  is  somewhat  nodular  and 
fosslllferous.  The  base  is  5±  ft.  of  typical  Walnut  marl  with  many  Exogyra 
texana  and  other  usual  fossils.  These  3 portions  are  exposed  In  a facies  transi- 
tional to  type  Walnut  on  bluffs  of  the  South  San  Gabriel  at  highway  crossing 
N.  of  Leander,  where  they  overlie  the  Glen  Rose.  In  Cedar  Park  area  the  Is. 
lentil  in  basal  Fredericksburg  reaches  125  ft.  in  thickness  and  probably  covers 
several  sq.  mi. 

tCedar  Point  shales  and  shaly  limestones. 

Permian : Central  Kansas. 

L.  C.  Wooster.  1905  (The  Carbf.  rock  system  of  eastern  Knns.).  Cedar  Point  (Mat- 
field)  shale # and  shaly  Iss,,  about  92  ft.  thick,  overlie  Wreford  Is.  and  underlie 
Florence  flints.  Included  In  Florence  beds. 

According  to  its  proposer  is  same  as  Matfield  sh.,  older  name.  Probably 
named  for  Cedar  Point,  Chase  Co. 

Cedar  Rapids  phase  (of  Otis  limestone). 

Middle  Devonian : Central  eastern  Iowa. 

W.  H.  Norton.  1921  (Iowa  Geol.  Surv.  vol.  27.  p.  378).  Cedar  Rapids  phase  of 
Otis  Is. — This  phase  includes  the  wide  variety  of  lithologic  types,  usually  but 
slightly  mag.,  seen  in  upper  30  ft.  of  Otis  Is.  in  quarries  at  Cedar  Rapids  and 
at  numerous  other  exposures. 

Cedarton  shale  member  (of  Graford  formation). 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake.  1803  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1,  pp.  387,  301).  Cedarton 
bed. — Sandy  clay  containing  some  usually  gritty  or  conglomeratic  ss.  Prevailingly 
blue,  but  purple,  red,  and  yellowish  outcrops  occur.  Thickness  40  to  00  ft.  Memb. 
of  Canyon  div.  Overlies  Adams  Branch  is.,  and  underlies  Clear  Creek  bed. 

151627  •— 88 25 
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F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31,  35;  Univ. 
Tex.  Bull.  2132,  pp.  109,  114).  Cedarton  sh.  and  *#.,  20  to  100  ft.  thick,  is  banal 
memb.  of  Brad  fm.  in  Colorado  River  Valley.  Underlies  Clear  Creek  Is.  and  over- 
lies  Adams  Branch  Is.  memb.  of  Graford  fm.  Consists  of  blue  sandy  sh.  (in 
places  weathering  rod  and  purple)  with  ss.  lentils  and  a few  thin  beds  of  c*?l. 
Named  for  Cedarton,  Brown  Co. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  pp.  104,  111),  restricted  Brad  fm.  to 
Placid  sh.  memb.  of  Plummer  and  Moore  and  Ranger  Is.  memb.,  and  included 
Cedarton  memb.  in  Graford  fm. 

Wallace  Lee  and  C.  O.  Nickell  have  introduced  (in  a rept  soon  to  be  pub- 
lished by  Tex.  Geol.  Survey)  Winchell  memb.  for  the  beds  overlyiu*c 
Cedarton  sh.  memb.  and  forming  top  memb.  of  Graford  fm.  in  bolli 
Brazos  River  and  Colorado  River  regions. 

Cedartop  gypsum  member  (of  Blaine  gypsum). 

Permian:  Southwestern  Oklahoma. 

C.  N.  Gould,  1902  (Okia.  Geol.  Surv.  2d  Bleu.  Kept.,  pp.  42,  56).  Cedartop  gyp 
i turn . — Massive  white  gyp.,  18  to  20  ft.  thick,  in  midst  of  red  clay  sh.  which  sepa- 
rates Haystack  gyp.  below  from  Collingsworth  gyp.  above.  Included  in  Greer 
dir. 

C.  N.  Gould,  1924  (A.  A.  P.  G.  Bull.  vol.  8,  No.  3.  pp.  324-341).  Cedartop  gyp. 
memb.  is  provisionally  considered  = Medicine  Lodge  gyp.  memb. 

This  gyp.  is  believed  to  be  same  as  Medicine  Lodge  gyp.  memb.  of  the 
Blaine,  according  to  H.  D.  Miser. 

Named  for  Cedartop  Butte,  Roger  Mills  Co. 

Cedarvale  shale.  (In  Scranton  shale.) 

Pennsylvanian : Southeastern  Nebraska  and  eastern  Kansas. 

G.  E.  Condra,  1930  (Nebr.  Geol.  Surv.  Bull.  3,  p.  53).  The  Nebr.  Geol.  Surv.  now 
restricts  White  Cloud  sh.  to  that  part  of  Scranton  sh.  below  Happy  Hollow  Is. 
and  applies  Cedar  Vale  sh.  to  interval  btw.  Rulo  Is.  above  and  Happy  Hollow  la. 
below.  Type  loc.  Is  E.  of  Cedar  Vale,  Kans. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  212).  Cedar  Vale  sh.  is  bluish 
to  yellowish  brown,  includes  clayey  and  sandy  beds,  and,  near  top,  the  Elmo  coal. 
Thickness  averages  25nh  ft.  Is  traceable  from  southern  Nebr.  to  northern  Okla. 
Is  exposed  in  E.  bluff  of  Caney  River,  sec.  12,  T.  34  8.,  R.  8 E.,  Chautauqua  Co.. 
Kans.  Overlies  Happy  Hollow  Is.  and  underlies  Ru'.o  Is.  (Moore  discarded 
Scranton  sh.  and  treated  this  sh.  as  a fm.  in  his  redefined  Wabaunsee  group.] 

Cedar  Valley  limestone. 

Upper  Devonian:  Eastern  Iowa  and  southwestern  Illinois  (Calhoun  and 
Jersey  Counties). 

W J McGee,  1891  (U.  S.  G.  8.  11th  Ann.  Rept..  pt.  1.  p.  314).  Cedar  Valley  Is. — 
Predominantly  Iss.,  ranging  from  pure  to  argill.,  dolomitlc,  or  perhaps  carbona- 
ceous ; sometimes  regularly  divided  by  smooth  bedding  planes,  again  massive, 
elsewhere  finely  laminated;  usually  brecciated  in  peculiar  manner;  some  strata 
horizontal,  others  locally  inclined  at  all  angles.  Thickness  more  than  60  ft. 
Overlaps  underlying  Independence  sh.  and  underlies  Hackberry  sh.  Extends  from 
Minn,  line  to  Muscatine  Co..  Iowa,  in  belt  50  mi.  wide.  [As  thus  defined  includes 
upper  part  (Davenport  beds  of  ropts)  of  Wapslplnicon  Is.] 

See  Davenport  beds. 

C.  L.  and  M.  A.  Fenton.  1924  (Univ.  Mich.  Pub.,  Contr.  Mus.  Geol..  vol.  1,  frontis- 
piece), divided  Cedar  Valley  Is.  of  central  northern  Iowa  into  (descending)  Nora 
ls„  Shell  Rock,  and  Lower  Cedar  Valley.  [The  Nora  was  originally  Included  in 
Lime  Creek  sh.] 

T.  E.  Savage,  1925  (Jour.  Geol.),  classified  Cedar  Valley  is.  as  Upper  Dev.  Accord- 
ing to  E.  O.  Ulrich,  1911  (Geol.  Boc.  Am.  Bull.  vol.  22.  pi.  28),  It  is  of  Middle  and 
Upper  Dev.  age  and  — upper  Hamilton  and  Tully  is.  of  N.  Y. 
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C.  H.  Bel  an  ski,  1927  (Am.  Mid.  Nat  vol.  10,  No.  10),  restricted  Cedar  Valley  la.  to 
Middle  Dev.  beds  uncon.  below  his  Mason  City  substugc.  Subsequent  repts  of 
Iowa  Geol.  Surv.,  however,  have  continued  to  use  Cedar  Valley  Is.  for  all  beds 
below  Lime  Creek  sh.  and  above  Wnpsiplnieon  Is. 

C.  H.  Belanskl  (1928)  included  Upper  Davenport  beds  (Middle  Dev.)  of  Iowa  Geol. 
Surv.  in  Cedar  Valley  la.  (See  second  entry  under  Davenport  beds.) 

The  Kept.  9th  Ann.  Field  Conf.  Kang.  Geol.  Soc.,  1935,  fig.  1,  adopted 
Belanski’s  1927  restricted  definitions  of  Cedar  Valley  Is.  and  Shellrock 
fm.  (see  under  Shell  Rock  la.),  gave  thickness  of  Cedar  Valley  (re- 
stricted) as  90  to  150  ft.,  divided  it  into  3 members,  named  (descending) 
Coralville,  Littleton,  and  Linwood  (the  latter  two  being  new  names), 
and  assigned  it  to  Upper  Dev. 

Named  for  exposures  in  valley  of  Cedar  River. 

Cedarville  limestone. 

Silurian  (Niagaran)  : Southwestern  Ohio. 

E.  Orton,  1871  (Ohio  Geol.  Surv.  Kept.  Prog.  1870,  pp.  271,  277-278.  297-8, 
301,  304-6).  Cedarville,  Guelph,  or  Pentamerus  Is. — Series  of  mag.  las.,  10  to 
90  ft.  thick,  characterized  by  abundance  of  large  and  noticeable  fossils,  most 
prominently  Pentamerus  oblonyus  and  Megalomus  canadensis ; also  includes  scries 
of  very  thin-bedded  and  fragile  las.  In  which  Pentamerus  rarely  occurs  but  which 
are  largely  composed  of  fossil  remains  of  other  shells.  Forms  top  fm.  of 
Niagara  group  in  Highland  Co.  and  northward  In  SW.  Ohio,  except  near  Hillsboro 
and  at  a few  other  places,  where  it  Is  overlain  by  Hillsboro  ss.  Underlain  by 
Blue  Cliff  or  Springfield  Is.  Best  exposed  at  Cedarville,  Greene  Co. 

A.  F.  Foerste  gave  further  details  in  Denison  Univ.  Bull.,  Jour.  8cL  Lab.,  vol.  30, 
1935.  pp.  154-158. 

redarville  sandstone.  (In  Mouongahela  formation.) 

Pennsylvanian:  Northern  West  Virginia  and  western  Maryland. 

D.  B.  Keger,  1910  (W.  Va.  Geol.  Surv.  Kept.  Lewis  and  Gilmer  Counties,  p.  124). 
Cedarville  ss. — Massive,  greenish  gray,  medium  coarse  and  hard,  with  flakes  of 
mica  and  spots  of  Iron  peroxide.  Thickness  32  to  41  ft.  Lies  7 ft  below 
Sewickley  Is.  and  overlies  Redstone  coal.  Forms  cliff  at  E.  end  of  Cedarville, 
Gilmer  Co. 

Cedarville  series. 

Miocene:  Northeastern  California  (Modoc  County). 

K.  J.  Russell,  1928  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  17,  No.  11, 
pp.  402—416  and  map).  Cedarville  series. — A series  of  andesitic  rocks,  at  least 
7.500  ft.  thick,  divided  into:  (1)  Upper  Cedarville  (andesitic  tuffs,  aggls.,  inter- 
calated flows,  and  ubout  5 per  cent  of  non-volcanic  8tdlruents)  ; (2)  andesitic 
lava  flows  150  to  500  ft.  thick;  and  (3)  Lower  Cedarville  (3, 700+  ft.  of 
andesitic  aggls.,  tuffs,  cgls.,  intercalated  flows,  and  about  5 per  cent  of  non- 
volcanic  sediments.  The  Upper  Cedarville  contains  fossil  flora  considered  by 
Chaney  to  be  of  Mascall  (Upper  and  Middle  Mlo.)  age.  1 Mapped  over  large  part 
of  Warner  Range,  W.  of  Cedarville.) 

R.  8.  LnMotte,  19:16  (Carnegie  Inst.  Wash.  Pub.  456).  Upper  Cedarville  fm.  (Plio. ) 
of  Modoc  Co.,  Calif.,  is  overlain  by  Alturns  fm.,  but  at  Camp  49,  Nev.,  the  Alturas  is 
absent,  and  Warner  basalt  rests  on  the  Upper  Cedarville. 

Cedarville  andesite. 

Miocene:  Northeastern  California  (Modoc  lava-bed  quadrangle). 

H.  A.  Powers,  1932  (Am.  Min.,  vol.  17,  No.  7,  pp.  253-282).  Cedarville  andesite 
(Alio.).- — Oldest  volcanic  rocks  In  Modoc  lava-bed  quad. 

Ceja  Glorieta  sandstone. 

A name  applied  by  C.  [R.]  Keyes  (Pan-Am.  Geol.,  vol.  64,  No.  4,  1935, 
p.  263)  to  the  Permian  ss.  of  N.  Mex.  that  has  long  been  called  "Glorieta 
ss.7’  by  other  geologists. 
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f Cement  series. 

Descriptive  term  applied  in  a titnlar  sense  in  some  early  N.  Y.  repts  to 
Manlius,  Rondont,  and  Cobleskill  lss.  and  Salina  fm.,  which  comprise 
Cayuga  group  of  present  terminology. 

fCement  shale. 

Upper  Devonian:  Western  Colorado  (Gunnison  County). 

C.  [K.]  Keyes.  1924  (Pan-Am.  Geol.,  toI.  41.  pp.  281.  289).  Cement  shale*. — 
Shale-,  100  ft.  thick,  composing  top  fm.  of  Yulean  series  and  Ordovicic  system 
in  Colo.  Take  title  from  [exposures  on!]  Cement  Mtn,  a few  miles  from  Crested 
Butte.  Gunnison  Co. 

E.  Kirk,  1930  (Am.  Jour.  Sci.,  5th,  voL  22,  pp.  222-239).  stated  that  this 
sh.  is  of  Upper  Dev.  age,  and  therefore  belongs  to  Chaffee  fm. 

Cement  City  limestone  bed.  (In  Kansas  City  formation.) 

Pennsylvanian:  Northwestern  Missouri  and  eastern  Kansas. 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines,  vol.  13.  2d  8er.,  pp.  7. 
27-28,  118).  Cement  City  l*.  bed. — Thin  but  fairly  persistent  bed  of  gray.  buff, 
or  cream-colored  Is.,  5 to  10  ft.  thick,  lying  5 to  20  ft.  above  base  of  Chanuje  ah. 
memb.  of  Kansas  City  fra.  Is  believed  to  be  Parkville  la.  of  Gallaher.  At  Kans«* 
City  it  is  known  as  “Gray  ledge*’  or  “Building  ledge.”  Named  for  Cement  City. 
Jackson  Co.,  Mo. 

R.  C.  Moore,  1932  (see  under  Drum  1*.).  divided  Drum  Is.  into  Corbin  City  Is.  above 
and  Cement  City  Is.  below,  and  this  definition  of  Cement  City  Is.  was  followed  by 
Moore  and  G.  E.  Condra  in  tbeir  Oct.  1932  revised  classification  chart  of  Penn, 
rocks  of  Kans.  and  Nebr. 

G.  E.  Condra.  1933  (Nebr.  Geol.  8urv.  Paper  No.  4,  p.  11).  Cement  City  Is.,  according 
to  Moore,  is  true  Drum  Is.  at  ty|>e  loc. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  pp.  43+ ).  Cement  City  U.  Is  basal 
part  of  true  Drum  1h.  This  has  been  verified  by  R.  C.  Moore.  The  Chanute  sh.  of 
Hinds  and  Greene  includ'd  true  Chanute.  true  Drum,  and  underlying  Qulvira  sh.  of 
this  rept.  The  Qulvira  is  top  part  of  Cherryvak*  sh.  The  Corbin  City  and  Cement 
City  Is.  members  of  Drum  Is.  are  uncon. 

See  Kans.-Nebr.  chart  complied  by  M.  G.  Wilmarth,  1936. 

Cemetery  limestone. 

Upper  Cambrian:  Western  central  Montana  (Elkliorn  region). 

W.  H.  Weed,  1901  (U.  S.  G.  8.  22nd  Ann.  Rept..  pt.  2,  map,  pp.  434,  437).  Cemetery 
Is. — Great  thickness  of  light-blue,  thin  to  thick-bedded  Is.,  mottled  with  dark-blue 
spots,  overlain  by  100  ft.  of  white  or  light  gray  granular  Is.  thiu  to  thick  bedded, 
varying  to  straw-yellow  dolomitic  marble.  Lower  part  consists  of  50  ft.  of  tkirk- 
blue  granular  Is.  that  weathers  light  gray,  underlain  by  70  ft.  of  blue  Lss.  Total 
thickness  650  ft.  Underlies  Elkhorn  sh.  and  overlies  Hobo  Gulch,  fm.  Named  for 
occurrence  at  Elkhorn  cemetery. 

Cenocene  series. 

A name  proposed  by  C.  [tt.]  Keyes  (Iowa  Acad.  Sci.  Proe.,  vol.  22,  1915,  p. 
260)  for  latest  Quat  deposits  In  N.  Mex. 

Cenozoic  era. 

A major  time  term,  meaning  recent  life,  employed  to  cover  the  Quaternary 
and  Tertiary  periods.  For  definition  see  U.  S.  G.  S.  Bull.  769,  1925,  p.  8. 

Centennial  limestone. 

Lower  Ordovician  and  Upper  and  Middle  Cambrian:  Central  northern  Utah 
(Tintie  district). 

G.  W.  Crane,  1915  (Am.  Inst.  Min.  Engrs.  Bull.  106.  pp.  2149-2151).  Centennial  Is. — 
Four  relatively  thick  horizons  of  massive  dark-blue  Is.  interspaced  by  as  many 
relatively  thin  horizons  of  thinly  bedded,  light-gray  Is.  and  one  0-ft.  memb  of 
thinly  laminated  light-green  sh.  Thickness  798  ft.  Underlies  920  ft.  of  white  lime 
sh.  (Opobonga  la.]  and  overlies  Golden  Ray  Is.  [Evidently  named  for  Centennial 
mine.J 
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These  rocks  were  later  subdivided  into  4 fms.,  Ajax  is.,  Opex  dol.,  Cole 
Canyon  dol.,  and  Bluebird  dol. 

Center  iron  sandstone.  (In  Clinton  formation.) 

Silurian  (Niagaran) : Central  southern  Pennsylvania  (Perry  County). 

C.  K.  and  F.  M.  Swartz.  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  pp.  625,  628,  629.  634. 
638).  Center  iron  aa. — Massive  red-brown  iron  ss.  with  Interbedded  ah.  similar  to 
that  above.  Thickness  36  ft.  in  vicinity  of  Center  and  17  ft.  at  Harrisburg.  Seen 
at  Center  village  (4  ml.  W.  of  Loysvllle)  and  vicinity.  Base  lies  96  ft.  below  top 
of  Rose  Hill  fm.  (lower  or  pre-Rochester  Clinton).  Lies  higher  in  Rose  Hill  fm. 
than  Swatnra  iron  ss.t  which  lies  511  to  631  ft.  above  base  of  the  Rose  Hill. 

Centerfield  limestone  member  (of  LudlowvlUe  shale). 

Middle  Devonian  : Central  and  western  New  York. 

J.  M.  Clarke.  1003  (N.  Y.  State  Mus.  Hdb.  19.  p.  22).  In  Ontario  Co.  the  succession 
of  Hamilton  beds  from  base  up  is:  Shaffer  sh.  [ =Skaneateles  sh.]  ; Centerfield  la.; 
Canandaigua  ah.  [ = LudlowvlUe  sh.  less  Centerfield  Is.]  ; Encrinal  (=Mentetb)  Is.; 
Moscow  sh.  The  LudlowvlUe  shaleB  do  not  maintuin  their  integrity  far  from 
typical  section  on  Cayuga  Lake. 

J.  M.  Clarke  and  D.  D.  Luther,  1904  (N.  T.  State  Mus.  Bull.  63),  used  Canandaigua  ah. 
in  Canandaigua  and  Naples  quads.,  for  beds  beneath  Tiehenor  Is.  and  above 
Skaneatelcs  sh.,  which  are  “probably  equiv.  in  part  to  tbe  LudlowvlUe  shales  of 
Hall,”  because  they  were  not  certain  the  Encrinal  Is.  of  Hall  (the  fm.  overlying 
tbe  Ludlowville  sh.)  is  same  as  Tiehenor  (Encrinal)  Is.  The  Centerfield  la.  was 
treated  as  basal  memb.  of  Canandaigua  sh. 

D.  D.  Luther,  1909  (N.  Y.  State  Mus.  Bull.  128),  included  Centerfield  la.  in  Lud- 
lowville  sh. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  67).  In  Ontario  Co.  the  lower 
calc,  beds  of  LudlowvlUe  sh.,  which  are  characterized  by  their  fossil  contents,  have 
been  designated  Centerfield  la.  (1903  Clarke).  The  calc,  beds  at  and  near  base  of 
the  LudlowvlUe  extend  as  far  W.  as  Erie  Co.  and  also  for  some  distance  E.  of 
Ontario  Co.  The  strat.  equivalence  of  *' Canandaigua ” and  LudlowvlUe  have  now 
been  established. 

D.  D.  Luther,  1914  (N.  Y.  State  Mus.  Bull.  172,  pp.  6-30),  treated  Centerfield  la.  as 
top  memb.  of  Skaneatoles  sh. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sci.,  5th,  vol.  19,  p.  223).  Centerfield  la.  is  basal  memb. 
of  LudlowvlUe  fm.  Identified  from  Murder  Creek,  western  N.  Y.,  to  E.  of  Skanea- 
teles  Lake.  Is  especially  characterized  by  variety  and  perfection  of  preservation  of 
its  fossils,  most  notably  Its  corals.  Characterized  by  Spirifer  dieoricatua.  In 
Livonia  salt  shaft  It  Is  19  ft.  thick;  at  Blossom,  4%  ft.;  is  probably  1%  ft.  thick 
In  cliff  at  Bay  view,  Lake  Erie.  Type  section  is  on  Schaffer  Creek,  1 ml.  N.  of 
Centerfield. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  309),  Included  this  Is.  in  Ludlowville 
sh.,  but  B.  Smith.  1935  (N.  Y.  State  Mus.  Bull.  300,  pp.  11,  39.  44),  Included  it  in 
Skaneateles  sh.,  although  stating  that  it  Is  usually  included  in  the  Ludlowville. 

The  U.  S.  Geol.  Survey  treats  Centerfield  Is.  memb.  as  basal  bed  of  Ludlow- 
ville sh. 

Center  Hall  formation. 

Lower  Ordovician ; Central  and  central  southern  Pennsylvania. 

R.  M.  Field,  1919  (Am.  Jour.  Sol.,  4th,  vol.  48,  pp.  404,  417—419,  422).  Center  Hall 
fm. — A zone  of  Impure  Is.,  15  ft.  thick,  overlying  Valentine  fm.  (pure  quarry  rock) 
and  underlying  Rodman  Is.  Thickens  to  E.  Is  not  faunally  or  lithologically  very 
different  from  Carlim  Is.,  which  underlies  Valentine  fm.  The  Valentine  thins  to 

E.  and  its  beds  are  successively  replaced  by  the  upper  beds  of  the  Carlim.  the 
younger  of  which  appears  to  he  synchronous  with  the  Center  Hall  at  Bellefonte. 
Included  In  Stones  River  group.  Named  for  village  of  Center  Hall  l Center  Co.]. 

Centerville  limestone. 

Silurian  (Niagaran) : Western  Tennessee. 

A.  F.  Foerste,  1901  (Geol.  Soc.  Am.  Bull.,  vol.  12,  pp.  397,  402,  407).  Centerville  la. — 
Includes  Baker  (Clinton)  Is.,  South  Tunnel  bed  (Osgood  shaly  clay),  and  Whites 
Bend  (Laurel)  Is.  At  Centerville  the  Osgood  bed  is  lithologically  simply  a softer 
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phase  In  general  SU.  section,  although  paleontologically  it  separates  fauna  of 
Clinton  Is.  below  from  that  of  Laurel  Is.  above.  South  of  Harpeth  River,  where 
Clinton-Osgood-Laurel  beds  form  practically  a single  lithological  unit,  the  name 
Centerville  l».  may  prove  convenient  as  a general  name  for  this  series. 

Named  for  exposures  at  Centerville,  Hickman  Co. 

Centerville  formation. 

Silurian  (earliest):  Southwestern  Ohio  (Montgomery,  Clark,  and  Greene 
Counties),  and  southeastern  Indiana. 

A.  F.  Foerste,  1931  (Ky.  Geol.  Surv..  ser.  6.  vol.  36.  pp.  173.  184—185).  Until 
recently  the  Brassfleld  Is.  was  regarded  as  oldest  Sil.  fm.  in  area  traversed  by 
Cincinnati  anticline.  The  Belfast  is  merely  a local  phase  of  base  of  the  Brassfleld. 
In  Ind.  and  Ohio  the  base  of  the  Brassfleld  Is  underlaid  by  a clay  sh.(  all  of  which, 
until  recently,  was  referred  to  Elkhorn  memb.  of  the  Richmond.  Several  years 
ago.  however,  a Sil.  fauna  was  discovered  locally  in  uppermost  part  of  this  clay. 
At  quarry  E.  of  Centerville  (Montgomery  Co.,  Ohio]  the  following  distinctly  Sil. 
fauna  was  collected  (listed].  Such  an  association  of  fossils  having  a Sil.  aspect 
with  others  having  an  Ord.  aspect  is  known  also  in  Edgewood  fm.  of  SW.  111.  and 
adjacent  parts  of  Mo.  Hence  the  Ohio  faunules  here  mentioned  are  correlated 
provisionally  with  the  Edgewood.  although  no  species  known  to  be  diagnostic  of 
the  Edgewood  have  been  found.  But  presence  of  Platymerella  tnannic nnin  at  base 
of  the  Brassfleld  at  Lawslie,  Adams  Co..  Ohio,  appears  to  confirm  this  correlation. 
Provisionally  the  term  Centerville  fm.  is  proposid  for  the  supposed  Ohio  equiv.  of 
the  Edgewood. 

Foerste  gave  further  details  in  1935  (Denison  Unlv.  Bull.,  Jour.  Sci.  Lab.,  vol.  .30. 
pp.  145,  148).  when  he  stated  this  fm.  is  exposed  at  large  qunrry  % mi.  NE.  of 
Centerville.  Ohio. 

Centinela  gravels. 

Pleistocene:  Southern  California  (Baldwin  Hills,  Los  Angeles  County). 

A.  J.  Tleje.  1920  (A.  A.  P.  O.  Bull.,  vol.  10.  No.  5.  p.  510).  The  post-Palos  Verdes 
alternating  [ fresh-water  J blue-clay  and  gravel  beds,  however,  of  trench  10  may  be 
correlated  with  a series  of  marine  gravels  which  carry  a fauna  of  still  more  warm- 
water  aspect  than  that  of  Palos  Verdes  strata,  and  which  may  lie  tentatively  styled 
Centinela  grat'els,  since  they  were  exposed  S.  of  Centinela  Creek,  in  trench  6.  On 
other  hand,  these  Centinela  gravels  may  represent  a new  submergence  of  Baldwin 
Hills  region. 

tCentral  limestone  and  shale  group. 

Upper,  Middle,  and  Lower  Ordovician : Central  and  eastern  Tennessee. 

J.  M.  Safford.  1856  (Geol.  Reconn.  Tenn.  1st  Kept.,  pp.  149,  154-156).  Central  In. 
and  nh.  group. — Nearly  horizontal  blue  lss..  800  to  900  ft.  thick  in  Central  Basin 
of  Tenn.,  double  or  more  than  double  that  thickness  in  eastern  valley  of  E.  Tenn. 
Easily  divisible  into  two  nearly  equal  members.  The  Stones  River  or  lower 
memb.  is  series  of  blue  and  dove-<*olored  lss..  more  or  less  cberty,  not  generally 
as  argill.  as  those  of  succeeding  memb.,  and  often  remaining  thick  bedded  when 
weathered ; contains,  however,  several  thin-bedded  argill.  divisions.  Nashville  or 
upper  memb.  Is  blue,  argill.,  more  or  less  sandy,  compact,  and  highly  fossillferous 
Is.,  generally  weathering  Into  thln-bedded  rough  layers,  often  separated  by  shaly 
seams.  Stones  River  and  Nashville  subgroups  distinctly  separated  by  fossil  char- 
acters, the  former  being  in  general  = Black  River  and  lower  Trenton,  and  lat- 
ter=  Hudson  River,  LTtlca  si.,  and  Upper  Trenton  of  N.  Y.  Underlies  Clinch  Mtn 
hs.,  and  overlies  Camb.  ( ?)  Magnesian  is.  and  sh.  group  or  Calciferous  ss. 

Includes  all  Ordovician  fms.  in  central  and  eastern  Tenn. 

Named  for  central  basin  of  middle  Tenn. 

tCentral  limestone. 

Lower  Ordovician : Central  Tennessee. 

J.  M.  Safford.  1869  (Geol.  Tenn..  pp.  256-267).  Central  In. — Thick -bedded,  chert  y. 
fossiliferous  lss.,  of  light-blue  or  dov»*  color.  100  ft.  thick.  Basal  fm.  of  Trenton 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  3gQ 


or  Lebanon  [Stones  River]  group.  Underlies  Pierce  Is.  Bottom  rock  of  Central 
Basin.  Outcrops  in  approx,  circular  area  around  Murfreesboro. 

Nongeographic  name.  Replaced  by  Murfreesboro  Is. 

Named  for  fact  it  outcrops  in  exact  center  of  State. 

Central  marble  bowlder  member.  (In  Davis  formation.) 

Upper  Cambrian:  Southeastern  Missouri. 

E.  R.  Buckley,  1909  (Mo.  Bur.  Geol.  and  Mines  vol.  9,  pt.  1,  p.  33).  Central  marble 
boiclder  memb. — Soft  blue  ah.  and  large  la.  boulders,  lying  63  ft.  below  top  of 
Davis  fm.  Is  persistent  over  large  areas. 

Nongeographic  name. 

♦ Central  group. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  C.  Lane,  1911  (Mich.  Geol.  and  Biol.  Surv.  Pub.  6.  geol.  ser.  4,  pp.  409,  436,  450, 
455,  463,  etc.).  An  abbreviation  of  Central  Mine  group. 

Central  City  granite. 

Pre-Cambrian  (?)  : Central  northern  Colorado  (Gilpin  County). 

J.  Underhill,  1906  (Univ.  Colo.  Studies,  vol.  3,  No.  4.  p.  272;  also  Colo.  Sci.  Hoc.  Proc., 
vol.  8,  pp.  103-122).  Central  City  granite. — A hypidiomorphic  arrangement  of 
quarts,  feldspar,  and  biotlte,  no  muscovite ; classed  with  alkali  granites  or  granltites. 
So  far  as  known  occurs  only  on  each  side  and  a little  S.  of  head  of  Spring  Gulch, 
Just  S.  of  Central  City  R.  R.  station.  Intrudes  the  surrounding  gneiss. 

Centralia  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian:  Southwestern  Illinois  (Marion  County). 

J.  R.  Ball,  1934  (111.  Acad.  Sci.  Trans.,  vol.  26,  No.  3,  p.  97).  Centralia  Is.,  lying 
17 ± ft.  above  Shoal  Creek  Is.  and  17±  ft.  below  Macoupin  Is.,  which  it  resembles, 
is  very  fosslliferous,  and  fauna  differs  from  that  of  Macoupin  Is.  [Derivation  of 
name  not  stated,  but  probably  is  Centralia,  SW.  corner  of  Marlon  Co.] 

Centralian  epoch  (and  series). 

Term  proposed  by  G.  F.  Kay  (Geol.  Soc.  Am.  Bull.,  vol.  42,  pt.  1,  pp.  440-452, 
1931)  to  include  Sangamon  (interglacial)  and  Illinoian  (glacial)  stages 
of  Pleistocene  epoch  (and  series),  which  Kay  would  elevate  to  Pleist. 
period  (and  system).  Named  for  Centralia,  Marion  Co.,  111.,  where 
Illinoian  till  and  Illinoian  gumbotil  are  well  developed  over  a large  area 
surrounding  the  village. 

Central  Mine  group. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  C.  Lane  and  A.  E.  Seaman,  1907  (Jour.  Geol.,  vol.  15,  pp.  680,  689).  Central  Mine 
group. — Mainly  lavas  of  augltic  ophite  type,  with  infrequent  sediments.  At  top 
is  "Mesnard  epldote"  and  Just  beneath  the  heaviest  flow,  over  1,000  ft.  thick  at 
times,  known  as  the  Greenstone.  Includes  “Greenstone  group,”  “Phoenix  Mine 
group.”  but  only  a part  of  Pumpelly's  “Portage  Lake  series,”  and  Just  about  that 
part  Included  and  well  exposed  in  workings  of  Central  mine  on  a cross-flssure, 
exposing  n good  section  (sections  24,  25.  36.  T.  58  N.,  R.  31  W.).  This  is  a new  name 
we  would  Introduce  and  define  as  extending  from  Bohemia  eg!.,  Marvine’s  cgl.  3 or 
8,  to  “St.  Mary’s  epldote,”  a sediment,  volcanic  ash,  Just  above  the  “Greenstone" 
and  Marvine’s  cgl.  No.  15.  Characterized  by  very  heavy  flows  of  ophite,  some  of 
them  hundreds  of  ft*  thick,  so  that,  for  instance,  the  “Greenstone,"  the  one  at 
top  of  the  series,  extends  benenth  Lake  Superior,  from  one  side  to  the  other ; often 
proportionately  coarse  grained.  On  Blark  River  there  are  possibly  25,000  ft. 
including  flows.  At  Portage  Lake  say  8,000  ft. 

Because  of  uncoil,  at  base  of  tMesnard  epidote  and  closer  relations  of  that 
fm.  with  overlying  rocks,  the  tMesnard  epidote  is  now  included  in  Ashbed 
group.  Lane  included  it  in  that  group  in  his  1911  publication. 
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tCentral  Mine  conglomerate. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan. 

Local  name  for  Houghton  cgl.  in  Central  mine. 

Central  Valley  beds. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan. 

R.  D.  Irving.  1883  (U.  8.  G.  S.  Mon.  5,  p.  187).  Central  Valley  beds.— Layers  not  well 
exposed,  but  evidently  chiefly  fine-grained  diabases  and  amygdalolds,  with  a num- 
ber of  thin  porphyry  cgls.,  in  all  resects  like  underlying  group.  Thickness  about 
5.540  ft.  Rests  on  Bohemian  Range  group  and  is  overlain  by  the  Sub-Greenstone 
group,  1,600  ft.  thick. 

Believed  to  extend  from  top  of  Bohemia  cgl.  up  to  top  of  Wolverine  ss., 
thus  covering  lower  part  of  Central  Mine  group. 

Derivation  of  name  not  stated. 

Centre  Point  division. 

Pleistocene:  Southwestern  Arkansas. 

R.  T.  Hill,  1888  (Ark.  Geol.  Surv.  Ann.  Rept.  1888.  vol.  2.  pp.  29.  35-42,  188).  Plateau 
gravel  or  Centre  Point  gravel,  phase,  or  dir.— Red  gravels  and  red  sandy  clays.  0 to 
200  ft.  thick,  forming  uplands  of  N.  half  of  interior  margin  of  the  region,  becoming 
more  and  more  conspicuous  to  W.  toward  Choctaw  line,  and  attaining  greatest  de- 
velopment in  central  portions  of  Howard,  Pike,  and  northern  Hempstead  Coun- 
ties. In  places  overlies  Arkadelphia  shales,  in  other  places  rests  on  Exogyra 
cost  at  a clays  and  in  other  places  rests  on  Camden  series. 

Named  for  exposures  at  Centre  Point,  Howard  Co. 

t Cera  tops  beds. 

Upper  Cretaceous  (includes  some  Eocene  in  certain  areas)  : Wyoming,  north- 
western Colorado,  Montana,  and  North  Dakota  and  South  Dakota. 

O.  C.  Marsh.  1889  (Am.  Jour.  Sci..  3d.  vol.  38.  p.  501).  The  geological  horizon  of 
these  strange  reptiles — the  huge  horned  dinosaurs — is  a distinct  one  in  upper  Cret., 
and  has  now  been  traced  nearly  800  ml.  along  E.  flank  of  Rocky  Mtns.  It  is  marked 
almost  everywhere  by  remains  of  these  reptiles,  and  hence  the  strata  containing 
them  may  be  called  Ccratops  beds.  They  are  fresh  water  or  brackish-water  deposits, 
which  form  part  of  the  so-called  Laramie,  but  are  below  the  uppermost  beds  re- 
ferred to  that  group.  In  some  places  at  least  they  rest  upon  marine  beds  which 
contain  invertebrate  fossils  characteristic  of  Fox  Hills  deposits.  The  fossils  asso- 
ciated with  the  Ceratopaldae  are  mainly  dinosaurs  representing  two  or  three  orderx 
and  several  families.  Plesiosaurs,  crocodiles,  and  turtles  of  Crct.  types,  and  many 
smaller  reptiles  have  left  their  remains  in  the  same  deposits.  Numerous  small 
mammals,  also  of  ancient  types,  a few  birds,  and  many  fishes,  are  likewise  en- 
tombed in  this  fm.  Invertebrate  fossils  and  plants  are  not  uncommon  in  the  same 
horizon. 

Replaced  by  geographic  name  Lance  fm. 

Cercado  formation. 

Miocene:  Santo  Domingo. 

C.  J.  Maury,  1919  (Sci.,  n.  s.,  vol.  50,  p.  591). 

tCerithium  rock. 

Paleontologic  term  formerly  applied  to  a facies  of  Tampa  Is.  (lower  Mio- 
cene) of  Fla. 

Cerro  til!. 

Cerro  glacial  stage. 

Pleistocene  (pre-Wisconsin)  : Southwestern  Colorado. 

W.  W.  Atwood  and  K.  F.  Mather  (TJ.  S.  G.  S.  P.  P.  95,  p.  14.  pi.  1,  1915;  Geol.  Soc. 
Am.  Bull.,  vol.  85,  p.  122,  1924  ; U.  S.  G.  8.  P.  P.  160.  1932).  Cerro  till.— Oldest 
Pleist.  glacial  drift  in  SW.  Colo.,  the  next  younger  Pleist.  drift  being  named  Du- 
rango till.  The  time  covered  by  deposition  of  the  till  is  called  Cerro  glacial  stage. 
Replaces  “San  Juan  glacial  epoch”  and  "San  Juan  moraine,”  the  name  San  Juan 
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being:  preoccupied.  Named  for  Cerro  Summit  [about  12  mi.  E.  of  Montrose,  Mon- 
trose Co.].  It  Is  possible  thut  some  deposits  referred  to  Cerro  stage  may  be  as 
old  as  Nebraska n.  but  we  believe  that  most  of  these  deposits  are  comparable  to 
either  IlllDoian  or  Kansan. 

Cerro  Gordo  clay. 

Lower  Cretaceous  (Comanche  series)  : Southwestern  Arkansas. 

R.  T.  Hill.  1888  (Ark.  Geol.  Surv.  Ann.  Kept.  1888,  vol.  2,  pp.  Ill,  188).  Cerro  Oordo 
blue  vhlorltic  claya. — Pale  and  yellowish  green  clay  marls  forming  upper  part  of 
Washita  div.  in  SW.  Ark.  Overlie  massive  semicrystalline  lss.  called  Upper  Little 
River  Is.  Underlie  the  poor  lands  from  Cerro  Gordo  [Little  River  Co.]  to  within  6 
ml.  of  Rocky  Comfort,  extending  B.  to  Cane  Creek. 

According  to  C.  II.  Dane  (personal  communication,  Dec.  1936),  this  name 
covered  Kiainiclii  clay  and  may  also  include  some  of  lower  part  of  Wood- 
bine fm. 

Cerro  Gordo  substage. 

Upper  Devonian : Central  northern  Iowa. 

C.  L.  Fenton,  1919  (Am.  Jour.  8ci.,  4th,  vol.  48,  pp.  355-370).  Ceiro  Oordo  aub- 
stage. — Upper  part  or  Bpirifer  zone.  20  ft.  thick  at  Hackberry  Grove,  consists  of 
yellowish,  very  calc,  shales,  shaly  clays,  and  occasional  bands  of  shaly  lss.,  very 
fossil! ferous,  containing  three  distinct  faunules.  Lower  part  or  Striatula  zone, 
7 to  25  ft.  thick,  consists  of  calc,  shales  and  shaly  lss..  slightly  gritty ; contains 
large  amounts  of  iron  pyritc  and  near  base  many  calc,  concretions;  lower  portion 
largely  heavy  ledges  of  strongly  iron-stained  and  seemingly  dolomitic  Is.  Basal 
part  of  Hackberry  stage  [restricted].  Underlies  Owen  substage  of  Hackberry  stage 
and  uncon.  or  discon,  overlies  Sheffield  fm.  [Juniper  Hill  fm.  of  Van  Tuyl,  1925], 
which  was  referred  to  the  Hamilton  by  Webster  in  1889. 

Named,  apparently,  for  exposures  in  Cerro  Gordo  Co. 

The  Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  1935,  fig.  1,  treated  Cerro 
(iordo  memb . as  middle  part  of  Lime  Creek  sh. 

Cerro  Gordo  moraine. 

Pleistocene  (Wisconsin  stage)  : Central  and  northeastern  Illinois.  Described 
in  U.  S.  G.  S.  Mon.  38,  pp.  218-222.  Belongs  to  Shelbyville  morainic  sys- 
tem. Named  for  Cerro  Gordo,  Platt  Co. 

Cerros  de  Sal  formation. 

Miocene  (upper)  : Dominican  Republic. 

T.  W.  Vaughan  et  al.,  1921  (Dominican  Republic  Geol.  Surv.,  Mem.  1,  p.  75). 

Cevicos  limestone. 

Miocene  (lower)  : Dominican  Republic. 

C.  W.  Cooke,  1920  (Geol.  Soc.  Am.  Bull.,  vol.  31,  p.  219). 

Chaco  marl. 

Eocene:  Northwestern  New  Mexico. 

C.  R.  Keyes,  1900  (Geol.  Soc.  .Am.  Bull.,  vol.  17,  p.  725).  Chaco  maria  (Eo.),  1,000 
ft.  thick,  underlie  Cbama  clays  (Mio.)  and  are  separated  from  underlying  Torreon 
fm.  [Torrejon]  by  Canyon  Largo  sms.,  700  ft.  thick.  [Derivation  of  name  not 
given.) 

Appears  to  be  upper  part  of  Wasatch  fm.  of  NW.  N.  Mex. 

Chacra. 

A name  applied  by  C.  [R.]  Keyes  to  150  ft.  of  sss.  described  as  forming  top 
memb.  of  Mesa  verde  fm.  in  Colo.,  N.  Mex.,  and  Ariz.  Derivation  of  name 
not  stated.  (See  his  Conspectus  of  geol.  fms.  of  N.  Mex.,  1915,  pp.  2,  6.) 
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Chacra  sandstone  member  (of  Mesa verde  formation). 

Upper  Cretaceous:  Northwestern  New  Mexico  (Chacra  Mesa  region). 

C.  H.  Dane.  1936  (D.  8.  G.  8.  Ball.  80OC).  Chacra  *».  mmtfc. — Buff.  gray,  and 
copper-colored  ss.,  gray  ah..  some  carbonaceous  sh.  and  sub-bituminous  coal.  Thick- 
ness 0 to  360  ft.  Top  memb.  of  Mesaverde  fin.  in  Chacra  Mesa  coal  field.  Replaces 
Cliff  House  88.  as  used  by  M.  Bauer  and  J.  B.  Reeside,  Jr.,  in  this  region.  Appears 
to  be  same  as  Chacra  sss.  of  Keyea. 

Chadakoin  beds. 

Upper  Devonian:  Western  New  York  (Chautauqua  County)  and  northwest- 
ern Pennsylvania. 

G.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  69).  Upper  Dev.  of  Chau 
tauqua  Co.  divided  into  (descending)  : Knapp  beds ; Conewango  fm.  (with  Panama 
cgl.  at  base)  ; Chadakoin;  Volusia  ah.  ( — Girard  sh.  of  Pa.). 

G.  H.  Chadwick,  1924  (N.  Y.  State  Mus.  Bull.  251,  p.  154).  Chadakoin  bed*  succeed 
Volusia  sh.  in  Chautauqua  gulf  section  W.  of  Mayville,  and  on  Chautauqua  Lake 
they  Include  some  shales  of  distinctly  reddish  or  chocolate  color.  Named  for 
exceptional  exposure  In  the  shale-brick  quarries  at  Dexterville  (Jamestown)  on 
Chadakoin  River.  Pass  southward  and  eastward  into  upper  “Chemung"  of  War- 
ren folio  and  Olean  region,  which  is  characterized  by  such  chocolate  shales.  In 
Elmira  area  they  must  lie  wholly  above  true  Chemung  and  in  the  Catskill,  which 
there  also  is  distinctly  chocolate  rather  than  red.  Upper  limit  of  Chadakoin  fm. 
is  presumably  at  base  of  Panumu  cgl.  or  of  equiv.  Le  Boeuf  ss.  of  Pa. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10.  p.  369).  included.  Chadakoin  beds  in 
Chemung,  and  called  underlying  beds  Cuba  as. 

G.  H.  Chadwick.  1935  (Geol.  Soc.  Am.  Proc.  1934,  p.  71).  [See  1935  entry  under 
Northeast  «/».] 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21.  No.  71,  table  opp.  p.  61.  pp.  62-70). 
Chadakoin  stage  ( Chadakoin  monothem)  underlies  Panama  cgl.  memb.  and  over- 
lies  Girard  sh.  Divided  into  (descending)  Elllcott  sh.  memb.  (which  Includes,  near 
top,  “Tanner’s  Hill  red"  band),  Dexterville  Mb.  memb..  and  Lillibridge  ss.  memb. 

Chadron  formation. 

Oligoeene  (lower)  : Western  Nebraska  and  South  Dakota,  eastern  Wyoming, 
and  northeastern  Colorado. 

N.  H.  Darton.  1899  (U.  8.  O.  8.  19th  Ann.  Rept..  pt.  4.  pp.  736,  759,  pi.  82). 
Chadron  fm. — A thin  sheet  of  light  greenish  sandy  clay,  underlying  Brule  clay  and 
forming  basal  memb.  of  White  River  series.  Formerly  called  “Titanotherium 
beds."  Rests  uncon.  on  Pierre  clay.  Thickness  30  to  60  ft.  in  outcrops  along 
foot  of  Pine  Ridge,  but  thickens  considerably  in  vicinity  of  Adella,  where  there  are 
included  some  masses  of  dark  gray  and  buff  ss.  of  coarse  texture.  Appears  not  to 
extend  far  E.  in  southern  Nebr..  and  is  absent  along  Republican  River.  Underlie* 
parts  of  Colo,  and  S.  Dak. 

Is  lower  fm.  of  White  River  group. 

Mr.  Darton  stated  (personal  communication  April  8,  1931)  that  he  named 
this  ftn.  for  exposures  at  Chadron,  Nebr. 

Chaffee  formation. 

Upper  Devonian;  Colorado. 

E.  Kirk.  1931  (Am.  Jour.  Sci.,  5th.  vol.  22.  pp.  229-230).  Chaffee  fm.— A name  ap- 
plied to  the  Dev.  deposits,  of  protean  lithologic  character,  in  areas  to  N.  and  E. 
of  typical  region  of  Ouray  Is.  and  Elbert  fm.  of  San  Juan  region,  SW.  Colo.,  of 
which  It  is  considered  the  approx,  equivalent.  The  area  of  Chaffee  fm.  extends 
from  Salidn  to  Crested  Butte  quad,  and  Glenwood  Springs  on  W. ; to  N.  at  least 
as  far  as  Alma  dist.,  and  to  S.  as  far  as  Kerber  Creek  dlst.  The  fm.  consists  of 
a variable  aeries  of  sss..  shales,  dolomites,  and  relatively  small  amounts  of  Is., 
and  Is  characterized  throughout  by  Dev.  invertebrate  fauna  so  well  known  In 
Ourny  Is.  In  Leadville  and  Alma  districts  the  Parting  qtxite  is  basal  memb.  of 
Chaffee  fm.  Thickness  of  fm.  in  a section  near  Salida  161  ± ft.:  in  Gold  Brick 
dist.  204±  ft.;  in  Crested  Butte  quad.  175  ft.;  In  Leadville  dist.  102 ± ft.;  at 
Gilman  70  ft.  Nam«*d  for  Chaffee  Co.,  in  which  it  Is  well  exposed  8.  of  Arkansas 
River  about  5 mi.  HE.  of  Hulldu,  and  on  W.  slope  of  Monarch  Mtn,  at  Mouarcb. 
15  ± ml.  SW.  of  Salida. 
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Chaffin  limestone  member  (of  Thrifty  formation). 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  410—412).  Chaffin 
bed. — South  of  Home  Creek,  massive,  hard,  brittle,  bluish  white  Is.  of  slightly 
nodular  structure,  in  places  replaced  by  massive  ss. ; N.  of  Home  Creek,  2 to  3 ft.  of 
massive,  brown-weathering  Is.  above  and  1 to  5 ft.  of  crumbling  white  la.  below, 
separated  by  25  to  50  ft.  of  clay.  Memb.  of  Cisco  div.  Underlies  Waldrip  bed 
and  overlies  Parks  Mtn  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30.  p.  24  ; Univ.  Tex.  Bull. 
2132,  p.  158).  Upper  Chaffin  bed  of  Drake  is  Breckenridge  Is.  memb.  of  Thrifty 
fm.  and  Lower  Chaffin  bed  of  Drake  is  probably  Blach  Ranch  Is.  memb.  of  Thrifty 
fm.  of  Brazos  River  region. 

F.  M.  Bullard  and  R.  II.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501.  p.  233).  The  Breck- 
en  ridge  Is.  (top  memb.  of  Thrifty  fm.  of  Colorado  River  area)  was  described  by 
Drake  as  Chaffin  bed.  and  was  correlated  with  Breckenridge  Is.  of  Brazos  River 
area  by  Plummer  and  Moore.  The  bed  lies  directly  on  Chaffin  coal. 

Tho  present  definition  of  U.  S.  Geol.  Survey  treats  Chaffin  Is.  as  top  memb. 
of  Thrifty  fm.  in  Colorado  River  region,  its  type  area,  and  as  overlying 
Parks  Mtn  ss.  memb.  of  the  Thrifty  and  underlying  Harpersville  fm. 
Named  for  Chaffin  coal  mine,  2 mi.  E.  of  Waldrip,  McCulloch  Co. 

Chagres  sandstone. 

Pliocene:  Panama  Canal  Zone. 

D.  F.  MacDonald,  1919  (U.  S.  Nat.  Mas.  Bull.  103.  p.  532). 

Chagrin  shale. 

Upper  Devonian:  Northern  Ohio. 

C.  S.  Prosser,  1903  (Jour.  Geol.,  vol.  11.  p.  521).  Chagrin  sh. — Grayish  sh.  and  thin 
sss.,  underlying  black  Cleveland  sh.  and  overlying  black  Huron  sh.  Replaces  Erie 
sh.  ( preoccupied  ) . 

G.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  69)  ; 1924  (N.  Y.  State 
Mas.  Bull.  251,  p.  157)  ; 1933  (Pan-Am.  Geol.,  vol.  60,  pp.  195,  351).  Upper 
Chagrin  is  of  Bradfordlan  age  and  = Conewango  fm.  (Oswayo  and  Cattaraugus), 
and  Lower  Chagrin  is  of  Chautauquan  age  and*=Chadakoin  and  Girard.  [On  p. 
195  of  Pan-Am.  Geol.,  vol.  60,  he  calk'd  the  rocks  Chagrin  group.] 

H.  P.  Cushing.  1931  (U.  S.  G.  S.  Bull.  818,  on  Cleveland,  Berea,  and  Euclid  quads.. 
Ohio),  defined  Chagrin  sh.  as  uncon.  underlying  Olrnsted  sh.  meinb.  of  Cleveland 
sh.  and  as  resting  on  shales  of  Portage  age.  This  is  present  accepted  definition 
of  Chagrin  sh.  Its  relations  to  Huron  sh.  are  now  questioned.  Named  for 
exposures  on  Chagrin  River.  Cuyahoga  Co.  Assigned  to  Chemung  epoch. 

G.  H.  Chadwick,  1933  (Pan-Am.  Geol.,  vol.  60,  No.  4,  pp.  280.  281),  said  Chagrin  sh. 
is  later  than  Chemung  and  of  Conewango  age,  as  did  K.  E.  Caster,  1934  (Bulla. 
Am.  Pal.,  vol.  21,  No.  71).  Also  that  the  sh.  called  “of  Portage  age’*  in  U.  S. 
G.  S.  Bull.  818  Is  real  Chemung  and  not  of  Portage  age. 

Chagrin  magnafacies. 

Upper  Devonian:  Northwestern  Pennsylvania. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71.  p.  28).  The  Big  Bend  magna- 
facies  is  transformed  Into  an  olivaceous,  still  fine-grained,  sh.  and  ss.  in  the  next 
seaward-adjoining  province.  For  this  iuagnafacies  the  name  Chagrin  is  being 
used.  The  Chagrin  “fm.‘*  of  O.  is  in  reality  a terrane,  and  this  usage  of  the 
term  for  this  important  magnafacies,  which  is  almost  If  not  quite  as  important 
as  the  Big  Bend  magnafacies,  has  decided  advantage  over  any  other  available 
name.  The  parvnfacles  of  Chagrin  magnafacies  writhiu  Venango  stage  is  being 
termed  Irvineton  parvafacics.  Venango  stage  Included  in  Conewango  series. 

Chainman  shale. 

Mississippi;! n : Eastern  Nevada  ( Ely  region). 

A.  0.  Spencer,  1917  <U.  S.  G.  S.  P.  P.  96,  pp.  24,  26.  map).  Chain-man  sh, — 
Essentially  soft,  fissile,  clay  sh.  grading  locally  Into  flnc-gralncd  sandy  ah.  Con- 
tains  much  carbonaceous  matter  and  beds  are  almost  uniformly  of  very  dark  hue. 
In  a few  places  they  contain  cobble-like  segregations  of  Iron  carbonate,  which 
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becomes  rusty  on  exposure.  In  NW.  corner  of  Ely  quad,  a bed  of  qtcite  30±  ft. 
thick  lies  In  middle  of  fm.,  but  elsewhere  no  sandy  beds  were  seen.  Locally 
there  are  Intercalations  of  gray  Is.  in  upper  part  of  fm.  Alternations  of  Is.  and 
sh.  In  upper  part  show  transition  into  overlying  Ely  Is.  In  mapping  intention 
has  been  to  draw  upper  bdy  of  fm.  Just  above  uppermost  sh.  bed  of  transition 
zone.  Thickness  200  to  250  ft.  Near  Veteran  the  fm.  has  apparent  thickness 
of  1,000  ft.,  but  this  is  attributed  to  duplication  by  folding  and  crumpling.  Is  top 
fm.  of  Mississippian.  Fossils  listed.  Overlies  Joana  Is.  Named  for  Chainman 
mine,  near  Lane,  Ely  quad. 

Chaleur  series. 

Silurian  (Ningaran)  : Quebec  (Gaspe  Peninsula). 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser..  vol.  6,  sec.  4,  p.  204). 

C.  Schuchert  and  J.  D.  Dart,  1920  (Canada  Ueol.  Surv.  Bull.  44,  p.  42). 

W.  A.  Parks.  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42.  p.  787). 

S.  A.  Northrop.  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  271).  The  Chaleur 
scries  (middle  Sil.)  rests  uncon.  on  Mietaw  series  (of  late  Trenton  to  early 
Eden  age).  Its  6 fms.  are  correlated  by  their  faunas  with  Clinton,  Lockport, 
and  Guelph. 

Chalk  Bluff  formation. 

Permian:  Southeastern  New  Mexico  (Pecos  Valley  region). 

W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.,  vol.  21.  No.  7).  Chalk  Bluff  fm.— Comprises 
all  sediments  lying  btw.  San  Andres  Is.  (below)  and  Salado  halite  (above). 
Consists  of  anhydrite,  dolomitic  anhydrite,  sss.,  red  beds,  and  dolomitic  las. 
Contains  numerous  beds  of  greenish  bentonite,  some  5 ft.  or  more  thick.  Is 
essentially  a back-reef  fm..  but  is  contemp.  with  fms.  of  the  reef  zone.  Thickness. 
1,000 ± ft.  Iuterflngers  with  upper  (Azotea)  tongue  of  Carlsbad  Is.,  also  with 
underlying  part  of  the  Carlsbad,  and  with  the  still  older  Dog  Canyon  Is.  Ex- 
posed in  Chalk  Bluff,  on  E.  bank  of  Pecos  River  SB.  of  Artesiu. 

Chalk  Mountain  nevadite. 

Eocene:  Tenmile  district,  Colorado. 

W.  Cross.  1886  (U.  S.  G.  S.  Mon.  12,  pp.  345-349).  Almost  wholly  quartz  and 
feldspar. 

Forms  mass  of  Chalk  Mtn,  Eagle  and  Summit  Counties. 

Chalk  Mountain  dacite. 

Recent  (?):  Northern  California  (Lake  County). 

C.  A.  Anderson.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  5,  pp.  656-657).  Chalk 
Mtn  dacite  intrudes  Cache  fm.  (upper  Plio.  or  lower  PleistJ,  and  may  be  of 
Recent  age.  It  is  brilliant  white,  and  composes  most  of  Chalk  Mtn,  a small 
conical  hill  rising  400  ft.  E.  of  North  Fork  of  Cache  Creek. 

Chalky  Mount  group. 

Age  ( ?) : Barbados. 

E.  H.  C.  Craig,  1913  (Rept.  on  oil  fields  of  Barbados,  p.  3). 

Challis  volcanic*. 

Tertiary  (late  Oligocene  or  early  Miocene)  : Southern  central  Idaho 
(Custer  County). 

C.  P.  Ross,  1930  (Idaho  Bur.  Mines  and  Geol.  Pam.  33.  March  1930).  Challis 
volcanics.  Lava  flows  and  associated  pyroclastics  of  probable  Mio.  age  in  mtn 
region  of  south-central  Idaho.  Named  for  Challis  National  Forest  and  town 
of  Challis,  Custer  Co. 

C.  P.  Ross,  1932  (Idaho  correlation  chart,  compiled  by  M.  G.  Wilmarth).  Challis 
volcanics  divided  into  (descending):  (1)  Tuffaceous  beds  present  in  places;  (2) 
Yankee  Fork  rhyolite  memt>.,  0 to  1.600  + ft. ; (3)  Germer  tuffaceous  memb..  0 to 
2,000+  ft. ; (4)  andesitic  beds,  0 to  2,000  ft.  Of  Olig.  ( ?)  age.  Uncon.  underlies 
Mio.  intrusives  and  uncon.  overlies  intrusives  related  to  Idaho  batholith. 

-More  fully  described  by  C.  P.  Ross  In  U.  S.  G.  S.  Bull.  854,  1934,  on 

' Casio  quad. 
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Chama  clay. 

Miocene  (?)  : Northwestern  New'  Mexico. 

C.  R.  Keyes,  1906  (Geol.  Soc.  Am.  Bull.,  vol.  17.  p.  725).  Chama  clays,  300  ft. 
thick,  underlie  Santa  Fe  sands  and  overlie  Eocene  Chaco  marls.  [Derivation  of 
name  not  giveu.] 

Chama  n series. 

A term  employed  by  C.  R.  Keyes  ( Iowa  Acad.  Sci.  Froc.,  vol.  14,  pp.  223-228, 
1907)  to  cover  his  Chaco  marls  and  Canyon  Largo  sss.  of  N.  Mex.,  both 
Eocene,  which  correspond  to  Wasatch  fm.  of  present  terminology.  Over- 
lies  Torrejon  fm.  Derivation  of  name  not  stated.  He  has  also  applied 
the  name  in  Colo,  and  Ariz. 

Chamberlain  shale. 

Pre-Cambrian  (Belt  series)  : Central  southern  Montana  (Little  Belt 
Mountains). 

C.  D.  Walcott,  1899  (Geol.  Soc.  Am.  Bull.,  vol.  10,  pp.  199-215).  Chamberlain 
shales. — Dark,  siliceous,  and  In  places  nren.  shales.  1,500  ft.  thick,  overlying  Neihnrt 
qtzite  and  ns.  and  underlying  Newland  Is.  Type  localities  are  on  ridges  btw. 
Chamberlain  and  Sawmill  Creeks,  SE.  of  Neihart. 

W.  II.  Weed,  1900  (U.  S.  G.  S.  20th  Ann.  Kept.,  pt.  3,  p.  282).  Chamberlain  shales. — 
Dark  gray,  almost  black,  shales,  frequently  aren.,  occasional  ripple  marks ; 
essentially  slaty  in  fracture,  but  beds  are  Jointed  and  form  cliffs  along  stream 
courses.  These  beds  form  middle  part  of  fm.  At  base  the  admixture  of  aren. 
and  micaceous  material  indicates  transition  into  underlying  Neihart  qtzite,  while 
in  upper  part  calc,  beds  appear  alternating  with  the  black  sh.,  the  latter  becom- 
ing less  and  less  prominent  and  the  calc.  sh.  becoming  true  Is.  It  thus  grades 
Into  overlying  Newland  Is.  Estimated  thickness  in  Little  Belt  Mtns  2,000  ft. 
Typically  developed  along  Chamberlain  and  Suwinill  Creeks,  8.  of  Neihart.  Esti- 
mated thickness  on  Sawmill  Creek  2,078  ft. 

Chamberlin’s  Brook  formation. 

Cambrian : Newfoundland. 

B.  F.  Howell,  1925  (Bulls.  Am.  Pal.,  vol.  11,  No.  43.  p.  60). 

Chambersburg  limestone. 

Middle  Ordovician:  Central  southern  Pennsylvania,  western  Maryland, 
and  northwestern  Virginia. 

G.  W.  8tose,  1906  (Jour.  Geol.,  vol.  14.  p.  211).  Chambersburg  Is. — Crystalline 
and  thin  shaly  lss.,  more  than  1,000  ft.  thick,  containing  in  upper  part  fossils 
identified  by  E.  O.  Ulrich  as  of  Black  River  and  Cbazy  age.  Top  fm.  of 
Shenandoah  group.  Underlies  Utica  sh.  and  overlies  Stones  River  Is.  Exposed 
along  edge  of  sh.  belt  W.  of  Chambersburg,  Franklin  Co. 

G.  W.  Stose,  1909  (U.  8.  G.  8.  Mercersburg-Chambersburg  folio,  No.  170).  Chambers- 
burg Is.  contains  fossils  identified  by  E.  O.  Ulrich  as  of  Cbazy,  Black  River,  and 
basal  Trenton  age.  Thickness  100  to  750  ft. 

E.  O.  Ulrich,  1911  (GeoL  Soc.  Am.  Bull.,  vol.  22,  pi.  27),  transferred  to  Martlns- 
burg  sh.  the  shaly  beds  [0  to  245  ft.  thick]  at  top  of  Chambersburg  Is.,  thus 
including  In  the  Mnrtinsburg  all  beds  of  Trenton  age.  This  modified  definition 
was  adopted  by  U.  S.  Geol.  Survey  in  1927. 

C.  Butts  and  G.  W.  Stose,  1932  (16th  Int.  Geol.  Cong.  Guidebooks  of  Appalachian 
region),  removed  Lowville  Is.  memb.  from  Chambersburg  Is.  (because  it  is  a 
distinct  and  mappable  fm.  over  a large  area)  and  restricted  Chambersburg  Is. 
to  beds  of  post-Lowvllle  Black  River  age.  This  Is  present  approved  definition 
of  Chambersburg  Is. 

A.  A.  L.  Mathews,  1934  (Va.  Geol.  Surv.  Bull.  40).  named  the  post-Lowvllle 
Black  River  beds  of  Giles  Co.,  SW.  Va.,  Eggleston  Is.  The  U.  8.  GeoL  Survey 
has  not  yet  bad  occasion  to  consider  this  name  for  Its  publications. 

Chambly  member  (of  the  Lorraine). 

Upper  Ordovician:  Quebec. 

A.  F.  Foerste,  1916  (Canada  Geol.  Surv.  Mem.  83,  p.  30). 
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Chamiso  formation. 

Upper  Cretneeous:  Southwestern  New  Mexico  (Alamosa  Creek  Valley 
Socorro  County). 

D.  E.  Winchester.  1920  (U.  8.  G.  8.  Bull.  718A).  Chamiso  lm, — Soft  yellow  sss. 
and  sandy  shales  with  intercalated  carbonaceous  beds  and  coal  beds  at  3 general 
horizons,  the  one  75  ft.  ubove  base  being  important.  Wholly  nonmarine.  Abun- 
dant Mesaverde  flora  but  no  invertebrates.  Probably  includes  rocks  older  than 
Mesaverde,  hence  local  name.  Thickness  1,850  ft.  Rests  on  Bell  Mtn  ss.  memb. 
of  Miguel  fm.  and  uncon.  underlies  Datlt  fm.  (late  Tert.).  Named  for  Chamiso 
Creek,  T.  2 N.,  R.  9 W.,  Socorro  Co. 

Champaign  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Western  Indiana  and  eastern  Illinois. 
Shown  on  moraine  map  in  U.  S.  G.  S.  P.  P.  106.  Named  for  Champaign, 
111. 

Champion  shell  bed.  (In  Kiowa  shale.) 

Lower  Cretaceous  (Comanche) : Central  southern  Kans, 

P.  W,  Crngln,  1805  (Am.  Geol.,  vol.  16.  pp.  358-371).  Champion  she’ll  bed. — Gray 
shell  cgl..  1 to  Hi  ft.  thick;  gone  of  Grypharn  hilli.  Overlies  Cheyenne  ss.  and 
underlies  Kiowa  sh. 

Included  in  Kiowa  sh.  as  Kiowa  was  originally  defined,  but  in  later  repts 
it  has  been  both  excluded  from  nnd  included  In  Kiowa  sh.  The  U.  S. 
Geol.  Survey  Includes  it  in  Kiowa,  as  does  Kans.  Geol.  Surv.  (See 
W.  H.  Twenhofel,  Kans.  Geol.  Surv,  Bull.  9,  1924.) 

Named  for  Champion  Draw,  an  arroyo  on  Medicine  Lodge  River  crossed 
by  A.  T.  & S.  F.  Railway  at  Belvidere,  Kiowa  Co.,  a few  rods  W.  of 
railway  station. 

tChamplain  group.  - 

Cambrian,  Ordovician,  and  probably  some  Silurian : New  York. 

E.  Emmons.  1842  (Grol.  N.  Y..  pt.  2,  div.  4,  pool.  2d  (list.,  pp.  99-128,  429). 

* Champlain  group  includes  alt  rocks  btw.  top  of  Gray  ss.  that  underlies  Medina  ss. 

and  base  of  Potsdam  ss.  Named  for  Lake  Champlain. 

tChamplain  period  (also  tChamplain  era). 

Terms  applied  by  J.  D.  Dana  to  part  of  Pleistocene  epoch.  See  Am.  Jour. 
Sel.,  3d,  vol.  5,  pp.  198-211,  1873,  wherein  he  stated:  “The  Champlain 
era,  as  the  term  has  been  used  by  me,  includes  all  the  time  from  near 
the  beginning  of  the  melting  of  the  glacier,  down  to  that  in  which 
these  old  alluvial  or  Chumplain  deposits  became  terraced  in  conse- 
quence of  a general  rising  of  the  land,  when  what  I have  called  the 
Terrace  or  Recent  epoch  began." 

tChamplain  clays. 

A term  applied  In  early  geologic  repts  to  the  late  Pleist.  marine  clays 
deposited  in  New  England  region  after  the  ice  front  had  retreated 
northward  beyond  St.  Lawrence  River.  Has  also  been  called  “Lake 
Champlain  clays,"  “Lawrentian  clay,”  “St.  Lawrenclan  terrane.”  Also 
see  Hochelagan  fm.  Champlain  was  preoccupied  (1842)  in  same  gen- 
eral region  when  introduced  for  these  clays  (about  1867). 

tChamplain  division. 

A term  used  in  some  early  repts  to  include  Lorraine  sh.  [Upper  Ord.)  to 
tCalciferous  sand  rock  [Lower  Ord.  nnd  Camb.?],  both  inclusive. 

Champlain. 

Name  applied  to  a glacial  luke,  of  1’leist.  age,  in  Lake  Champlain  region. 
Also  called  Vermont. 
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tChamplainlnn  system. 

A term  that  has  been  applied  to  Ord.  system  and  also  to  middle  part  only 
of  the  Ord.,  that  Is,  to  Mohawkian  series  plus  the  underlying  Chazy. 

tChamplainic  system. 

A term  that  has  been  applied  by  some  geologists  to  Ord.  system.  For 
definition  see  U.  S.  G.  S.  Bull.  769,  pp.  85,  88-89. 

Chanac  formation. 

Pliocene:  Southern  California  (Tejon  Hills,  Fresno  County). 

J.  C.  Merriam,  J.  P.  Buwalda,  and  B.  L.  Clark,  1916  (Calif.  Unlv.  Pub..  Dept.  Gcol. 
Bull.,  vol.  10,  pp.  111-115).  Chanac  fin. — Mammal-bearing  beds,  400  to  600  ft. 
thick,  apparently  of  terrestrial  origin.  Consist  of  angular  sands  and  coarser 
angular  materials;  the  particles  mainly  rhyolitic,  and  display  white,  yellow,  and 
striking  reddish  brown  colors  In  exposures ; not  sharply  bedded.  Should  be  termed 
fangl s.  [Fossils  described.]  Of  early  Pllo.  or  latest  Mio.  age.  In  southern  part 
of  Tejon  Hills  the  Chanac  fangls.  rest  on  old  crystalline  rocks  without  observed 
discordance.  Exposed  along  Chanac  Creek. 

H.  W.  Hoots,  1929  (U.  8.  G.  8.  Bull.  812,  pp.  275,  291).  Chanac  fm.  is* Tulare, 
Etchegoin,  and  Jacalitos  fins,  but  is  geographically  separated  from  them. 

Chancellor  formation. 

Cambrian:  British  Columbia. 

C.  D.  Walcott,  1912  (Smithsonian  Mlsc.  Coll.,  vol.  57,  No.  7.  p.  230). 

Chaneellorian  series. 

C.  IB.]  Keyes,  1924  (Pan- Am.  Geol.,  vol.  42,  p.  288).  Chaneellorian  series. — Shales, 
1,435  ft.  thick,  underlying  Otterta  Ilian  series  and  overlying  Sherbrookiun  series  in 
Alberta.  Of  Late  Cambric  age.  Includes  Mens  fui.  [Probably  same  us  Chan- 
cellor fm.] 

Chanchelulla  formation. 

Devonian  (?):  Northwestern  California  (Klamath  Mountains). 

N.  E.  A Hinds.  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  pt.  1,  p.  292).  Chanchelulla 
fm. — Very  thick.  At  base  chiefly  thinly  and  thickly  bedded  cherts,  now  recrystal- 
lized to  qtzite,  and  subordinate  graphitic  and  micaceous  schists,  cgl.,  qtzite,  and 
crystalline  Is.  At  top  of  fm.  the  proportion  of  chert  is  somewhat  less.  Is  in 
truded  by  great  numbers  of  sills  and  dikes  of  basic  Igneous  rock  now  altered  to 
greenstone  and  greenstone  schist.  Appears  to  underlie  rocks  correlated  with  Copley 
meta-andesite,  which  in  turn  is  uncon.  below*  the  Middle  Dev.  Kennett  fm.  in  Red- 
ding quad.  Uncon.  overlies  Abrams  and  Salmon  beds.  Name  is  suggested  because 
of  wide  exposure  on  and  near  Chanchelulla  Peak,  in  NE.  corner  of  Red  Bluff  quad. 

N.  E.  A.  Hinds,  1932  (Unlv.  Calif.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  20,  No.  11. 
pp.  375-410)  and  1933  (Calif.  Jour.  Mines  and  Geol.,  vol.  29,  Nos.  1 and  2),  de- 
scribed Chanchelulla  sediments,  5,0004;  ft.  thick,  as  uncon.  overlying  Siskiyou 
terrane  (his  group  name  for  Salmon  and  Abrams  fms.),  as  underlying  Copley 
volcanics,  and  as  intruded  by  Chanchelulla  greenstone  (“Intrusive  bodies  of  ande- 
site and  andesite  porphyry  cutting  the  Chanchelulla  sediments**) . He  also  called 
the  intrusive*  Chanchelulla  meta  andesite. 

Chanchelulla  greenstone. 

Chanchelulla  meta-andesite. 

Devonian  (?):  Northwestern  California  (Klamath  Mountains). 

N.  E.  A.  Hinds,  1932  (Unlv.  Calif.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  20.  No.  11,  pp. 
375—410).  [See  1932  entry  under  Chanchelulla  fm.] 

tCliandler  formation. 

Pennsylvanian:  Central  Oklahoma. 

C.  T.  Kirk.  1904  (Okla.  Dept.  Geol.  and  Nat.  Hist.  3d  Bien.  Rept.,  p.  9).  The  Red 
Beds  interlap  with  both  the  Perm,  and  the  Penn.  The  contact,  then,  extends 
through  the  Red  Beds,  leaving  a large  area  of  these  In  the  Cnrbf.  to  E.  This 
embayinent  of  red  shales  and  sss.  In  the  Coal  Measures  forms  an  irregular  seg- 
ment reaching  250  mi.  in  length  and  50  ft.  In  width.  This  group  of  rocks  1ms 
been  known  provisionally  as  the  Chandler,  from  a town  of  that  name  in  Its  midst. 
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but  as  the  area  has  no  Independent  place  in  geologic  scale,  probably  the  name  will 
not  be  retained  for  it.  [On  pi.  1 of  U.  S.  G.  S.  W.  S.  P.  148  certain  areas  are 
mapped  as  Chandler  fm.,  but  the  fm.  is  not  mentioned  in  text  Only  known  de- 
scription is  that  quoted  above.] 

Named  for  Chandler,  Lincoln  Co. 

Chaney  gypsum  member  (of  Blafine  gypsum). 

Permian:  Southwestern  Oklahoma. 

C.  N.  Gould.  1902  (Oklu.  Geol.  Surv.  2d  Bien.  Kept.,  pp.  41.  55).  Chaney  gyp. — 
Hard  massive  gyp.,  3 to  5 ft.  thick,  usually  white,  but  sometimes  gray  or  bluish  ; 
often  distinctly  stratified  or  apparently  cross  bedded.  Basal  gyp.  memb.  of  Greer 
div.  Older  than  Kiser,  Haystack,  Cedartop,  and  Collingsworth  gypsums  and 
Mangum  dol. 

C.  N.  Gould.  1924  (JC  A.  P.  G.  Bull.,  vol.  8.  No.  3).  provisionally  correlated  Collings- 
worth gyp.  with  Shinier  gyp. ; Cedartop  gyp.  with  Medicine  Lodge  gyp. ; and  Hay- 
stack gyp.  with  Ferguson  gyp.  members  of  Blaine  fm.,  but  did  not  assign  the  Kiser 
and  Chaney  gypsums  to  either  the  Greer  (=Cloud  Chief  gyp.)  or  to  the  Blaine. 
They  are  now,  however,  classified  as  members  of  Blaine  fm.  by  U.  S.  Geol.  Survey. 

Named  for  Chaney  salt  plain,  on  Elm  Fork  of  Red  River,  Harmon  Co. 
Chaneysville  sandstone  member. 

Middle  Devonian  (Hamilton)  : Central  Pennsylvania  (Bedford  County). 

B.  Willard.  1935  (Geol.  Soc.  Am.  Proc.  1934,  June  1935.  p.  361).  [See  this  citation 
under  Mahantango  fm.  Not  defined.] 

B.  Willard.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  8,  Aug.  31,  pp.  1279,  1282,  1283). 
Near  Chaneysville,  Bedford  Co..  Pa.,  Mahantango  fm.  is  divided  into  3 intergrading 
members  (descending)  : Frame  sh.  memb.,  343  ft.;  Chaneysville  ss.  memb.,  182  ft  ; 
and  Gander  Run  sh.  memb..  850  ft.  The  Chaneysville  is  hard,  olive-gray,  brown- 
weathering.  platy  to  submasslve.  fossiliferous  as.  Named  for  the  village  (which 
is  also  spelled  Cheneysville).  In  northern  Bedford  Co.  it  is  split  by  a sh.  (10  ft. 
thick  at  Imler)  in  the  NW„  and  by  a thin  Is.  in  the  NE.  Possibly  represented 
in  Blair  Co. 

Channahon  limestone. 

Silurian  (early)  : Northeastern  Illinois  (Will  County). 

T.  E.  Savage,  1910  (111.  Geol.  Surv.  Bull.  16.  p.  334).  Channahon  Is. — Dark  gray 
argill.  Is..  4 ft.  thick,  carrying  Interesting  assemblage  of  fossils,  which  are  more 
closely  related  to  fauna  of  Edgewood  fm.  than  to  that  of  any  other  known  fauna. 
Regarded  as  representing  about  same  general  period  of  deposition  as  Edgewood 
fm.  Included  in  Alexandrian  series. 

T.  E.  Savage,  1912  (111.  Acad.  ScI.  Trans.,  vol.  4,  pp.  97-103).  Channahon  18.,  0 to 
10  ft.  thick,  outcrops  in  S.  bank  of  Dos  Plaines  River  1±  mi.  SE.  of  Channahon. 
Will  Co.  Small  remnants  or  outliers  occur  only  in  Will  and  Kankakee  Counties. 
Consists  of  (descending)  : (1)  1%  ft.  of  dark-gray  to  brown,  rather  fine-grained. 
Impure,  fossiliferous  Is.  In  layers  3 to  6 in.  thick;  (2)  2%  ft.  of  dark  Is.,  fine- 
grained matrix  embedded  with  numerous  simple  corals  and  other  fossils;  (3)  5 ft. 
of  fine-grained,  yellowish  gray,  laminated,  nonfossillferous  ss.,  markedly  different 
from  overlying  Is.  Rests  on  Maquoketa  sh.  and  underlies  Essex  Is.  Assigned  to 
Alexandrian  series,  of  pre-Clinton  Sil.  age. 

T.  E.  Savage.  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24.  pp.  111-112.  351-376;  111.  State 
Geol.  Surv.  Bull.  23).  Name  Channahon  Is.  memb.  will  be  retained  for  easy  refer- 
ence to  the  strata  seen  only  along  Desplaines  River  1 mi.  SE.  of  Channahon,  Will 
Co.  This  Is.  is  considered  = some  part  of  Edgewood  fm..  but  cannot  yet  be  corre- 
lated with  any  particular  part  of  that  fm.  because  of  complete  isolation  of  area 
from  other  exposures  of  Edgewood  Is.  and  slight  difference  in  Its  fauna  from  that 
of  typical  Edgewood  Is.  of  SE.  Mo.  and  8W.  111.,  although  fauna  is  more  closely 
related  to  that  of  Edgewood  fm.  than  to  any  other  known  fauna.  Included  in  Edge 
wood  fm. 

T.  E.  Savage.  1914  (Am.  Jour.  8cl„  4th,  vol.  38.  pp.  28-37).  Cyrene  Is.  memb., 
basal  memb.  of  Edgewood  fm.«=^  “Channahon  Is.  memb.”  Sedimentation  was  con- 
tinuous from  bottom  of  Channahon  memb.  up  to  top  of  brown  Is.  corresponding 
to  Bowling  Green  memb.  (top  memb.  of  Edgewood  fm.). 
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In  his  later  papers  Savage  continued  to  include  this  Is.  in  Edgewood  fm. 

A.  II.  Sutton.  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Oeol.  Soc.,  pp.  270-274). 
Channahon  Is.  memb.,  0 to  20  ft.  thick,  is  probably  near  middle  of  Edgewood  fm. 

Chanute  shale.  (In  Kansas  City  group,  Kansas.) 

Chanute  shale  member  (of  Kansas  City  formation,  Missouri). 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  and  northwestern 

Missouri. 

B.  Haworth  and  M.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  vol.  2.  p.  109).  Chanute 
shale*. — Shales  and  asa.,  with  some  coal,  100  to  150  ft.  thick,  underlying  Iola  Is. 
and  overlying  Erie  Is. 

As  thus  defined  apparently  overlies  Drum  Is.,  the  top  div.  of  fErie  Is.  as  de- 
fined. Subsequent  repts  defined  Chanute  as  overlying  Drum  Is.  and  under- 
lying Iola  Is.,  which  was  definition  later  (1915)  followed  by  II.  Hinds  and 
F.  C.  Greene  (Mo.  Bur.  Geol.  and  Mines  vol.  13),  although,  according  to  re- 
cent repts,  the  Iola  and  Drum  lss.  of  Hinds  and  Greene  are  not  true  Iola 
and  true  Drum.  Hinds  and  Greene  treated  Chanute  fm.  as  a memb.  of 
Kansas  City  fin.  (In  Kans.  the  Kansas  City  is  treated  as  a group  and 
the  Chanute  sli.  as  a fm.) 

N.  D.  Nowell,  1935  (Kan*.  Geol.  Sun'.  Bull.  21,  pp.  18.  43,  51).  True  Chanute  sh. 
underlies  true  Iola  la.  and  overllea  Drum  la.  The  Chanute  ah.  of  Mo.  geologists 
included  true  Chanute  ah.,  true  Drum  la.,  and  underlying  Qulvira  ah.,  which  is 
top  part  of  Cherryvale  ah.  of  SE.  Knna.  The  Iola  Is.  of  Hinds  and  Greene  la 
Argentine-Frishie  Is.  members  of  Wyandotte  la. 

R.  C.  Moore,  1930  (Runs.  Geol.  8urv.  Bull.  22,  pp.  109-111).  Chanute  sh.  as  here 
recognized  underlies  Iola  la.  and  overlies  Drum  la.  Early  usage  of  Chanute  sh. 
Is  somewhat  confused  because  of  miscorrelations  of  Isa.  above  and  below.  It  la 
clear,  however.  It  was  Intended  to  designate  the  sh.  and  thin  ssa.  that  form  plain 
extending  E.  from  Chanute  to  the  prominent  escarpment  made  by  the  Bronson  las. 
The  Iola  la.  Is  well  exposed  In  vicinity  of  Chanute  and  It  can  be  traced  without 
difficulty  to  Iola,  about  20  ml.  to  N.  fThayer  ah.  is  synonym  of  Chanute  ah. 
There  ia  discon,  at  base  of  Chanute  ah.  in  part  of  8E.  Kana.  and  northern  Okla.. 
also  In  vicinity  of  Chanute,  where  Drum  la.  and  underlying  sh.  are  eroded,  bo 
that  as.  of  basal  Chanute  rests  directly  on  different  beds  of  upper  part  of  Dennis  la., 
which  is  uppermost  div.  [ ?]  of  fErie  la.  Thlckm*K8  of  Chanute  ranges  from 
10±  ft.  near  Kansas  City  to  100±  ft.  In  southern  Kans.;  av.  in  NE.  Kans.  is 
25 ± ft.  [On  p.  45  Moore  shows  Chanute  sh.  of  “old  classification”  as  extending 
from  top  of  Westerville  la.  to  base  of  Wyandotte  Is.] 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1930. 

Named  for  development  in  vicinity  of  Chanute,  Neosho  Co.,  Kans. 

Chapala  beds. 

Pleistocene  ( ?)  : Mexico. 

R.  H.  Palmer,  1920  (Pan-Am.  Geol.,  vol.  45,  p.  127). 

Chapapote  formation. 

Eocene  (upper)  : Mexico  (Tampico  Embayment). 

W.  S.  Cole,  1927  (Bulls.  Am.  Pal.,  vol.  14,  No.  51.  p.  9). 

Cbapelton  formation. 

Eocene  (upper)  : Jamaica. 

R.  T.  Hill,  1899  (Harvard  Coll.  Mua.  Comp.  Zool.  Bull.,  vol.  34.  pp.  61-05). 

Chapin  beds.  (In  Kinderhook  group.) 

Mississippinn : Central  northern  Iowa. 

F.  M.  Van  Tuyl,  1925  (Iowa  Geol.  Surv.  vol.  30,  pp.  52,  91,  104,  108).  Chapin 
beds. — Massive  la.,  lower  part  at  some  localities  altered  to  dol.,  followed  by  fine- 
grained yellow  ss.  Thickness  20  to  30  ft.  Foaslllferoua.  A fm.  of  Kinderhook 
group.  Underlies  Mayne  Creek  fm.  and  overllea  Sheffield  sh.  Named  for  exposures 
151027  38 26 
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In  small  abandoned  quarry  1 ml.  W.  of  Chapin,  Franklin  Co.  T where,  according  to 
Laudon.  1931,  only  the  upper  oolitic  beds  are  exposed]. 

L R.  Laudon,  1931  (Iowa  Geol.  Surv.  vol.  35,  pp.  388-390).  Chapin  memb.  of 
Hampton  fm.  (basal  memb.  of  the  Hampton  In  north-central  Iowa)  con- 
sists (above)  of  8 ft.  of  oolitic  Is.  grading  into  dark-brown  sugary  dol.,  very 
fossiliferous  ; and  below’  of  24  ft.  of  thin-bedded  hard  gray  Is.  containing  Produrtu a 
ovatuti . The  fossiliferous  brown  dol.  (7  ft.  thick)  that  is  found  in  upper  part 
of  Chapin  memb.  as  described  by  Van  Tuyl  is  here  placed  in  base  of  Haynes  Creek 
memb.  of  Hampton  fm.  for  these  reasons:  Lithologically  and  faunally  it  is  almost 
Identical  with  overlying  Maynes  Creek  inemb. ; it  carries  typical  Wassonvllle  fauna 
that  marks  base  of  Wassonvllle  memb.  of  Hampton  fm.  in  SB.  Iowa  province, 
which  is  also  a dol.  filled  with  fossiliferous  chert ; the  oolitic  Is.  memb.  that 
underlies  it  is  faunally  and  lithologically  like  the  oolitic  Is.  that  caps  top  of 
North  Hill  memb.  in  SE.  Iowa  province  ; the  gray  Is.  that  forma  base  of  the  inenih. 
corresponds  to  lower  part  of  North  HID  memb.  of  SE.  province;  It  Is  a natural 
break  btw.  hard  gray  Iss.  beneath  and  brown  chert-filled  dol.  above.  This  makes 
possible  a correlation  of  memb.  with  memb.  The  oolitic  Is.  then  is  considered  top 
of  Chapin  memb.  It  Is  locally  dolomitlzed  but  is  always  easily  separable  from 
overlying  cherty  dol.  The  Haynes  Creek  memb,  as  here  defined  consists  above  of 
37  ft.  of  brow’n,  hard,  slabby  Is.  and  dol.  interbedded  with  much  very  fossiliferous 
chert,  and  below  of  7 ft.  of  very  fossiliferous  massive  soft  brown  dol. 

L.  R.  Laudon  (1935)  stated  these  beds  should  be  removed  from  Hampton  fin.  Sec 
1935  entry  under  Hampton  fm. 

R.  C.  Moon*,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc..  p.  245),  correlated 
Chapin  Is.  with  Chouteau  Is.  of  Klmlerhook  group. 

Chapman  dolomite. 

Permian:  Central  Oklahoma  (Blaine  County). 

F.  W.  Cragln,  1897  (Am.  Geol.,  vol.  19.  pp.  353,  358).  Chapman  dol. — Large  body 
of  light-gray  laminated  dolomites  composing  upper  memb.  of  Dog  Creek  fm.  in 
central  Okla.,  where  lower  part  of  the  Dog  Creek  consists  chiefly  of  dull  red  shales 
with  laminae  of  dol.  and  one  lainlna-built  amphitheater  ledge  of  dol..  called  Am- 
phitheater dol.  Underlies  Red  Bluff  fm.  [Whitehorse  ss.J. 

C.  N.  Gould.  1927  (Obsolete  Okla.  geol.  names  : Univ.  Okla.  Bull.,  Proc.  Okla.  Acad. 
8ci.,  vol.  6,  pt.  2,  pp.  235-238).  Chapman  dol.  of  Cragln  (1897)  was  never  In 
common  use. 

Named  for  Chapman's  amphitheater,  at  head  of  Salt  Creek,  Blaine  Co. 

Chapman  sandstone. 

Lower  Devonian  (Helderberg)  : Northeastern  Maine  (Aroostook  County). 

H.  8.  Williams.  1899  (Am.  Jour.  Sci.,  4th,  vol.  8,  p.  360,  footnote).  The  ss.  at 
Edmund's  Hill  contains  an  Eodevonian  fauna  which  corresponds  closely  with  that 
of  Gasp£  ns.  I have  given  It  the  name  of  Chapman  88.  Is  older  than  Mnpleton  ss. 

H.  8.  Williams,  1900  (U.  8.  G.  8.  Bull.  165.  pp.  21,  78-88).  Chapman  ss.— Mainly 
thick-bedded  sss.,  some  shaly  layers.  Thickness  500 -f-  ft.  Fauna  seems  to  cor- 
respond closely  with  Lower  Orlskany  of  N.  Y.  as  recognized  at  Becraft,  and  indi- 
cates the  fm.  is  older  than  Mapleton  and  Moose  River  sss.  and  younger  than 
Square  Lake  Is.  Type  loc.  along  E.  bank  of  south  branch  of  Presque  Isle  Brook, 
about  1 mi.  from  8.  line  of  Chapman  Twp.  and  about  1 ml.  W.  of  Tweedy  on  road 
running  SW.  from  Presque  Isle. 

H.  S.  Williams  and  C.  L.  Breger  in  1916  (U.  S.  G.  8.  P.  P.  89)  assigned  this  fm. 
to  late  Heidelbergian  time. 

fChapman  trachyte. 

Devonian  (?)  : Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory.  1900  (U.  8.  G.  8.  Bull.  165,  pp.  109,  110,  162-163).  Chapman  tra- 
chyte.— Trachyte  occurring  in  NW.  corner  of  Chapman  Twp,  Aroostook  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  trachyte  of  this  region  is 
assigned  to  Dev. 

Chapman  Ranch  formation. 

Lower  Ordovician:  Central  southern  Oklahoma  (Murray  County). 

See  under  McKenzie  Hill  h.,  also  1933  entry  under  Arbuckle  group , Decker, 
1933. 
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Chappel  formation. 

Mississippian : Central  Texas  (Llano  region). 

E.  II.  Sel  lards,  1933  (Unlv.  Tex.  Bull.  3282,  pp.  91-92.  96).  A thin  Is.  of  Boone 
or  Osage  age  here  named  Chappell  fm.  Known  max.  thickness  in  surface  ex- 
posures only  a few  ft.  Underground  to  N.  and  W.  of  Llano  uplift  it  is  absent  or 
ranges  in  thickness  up  to  150  ft.  Is  hard,  medium  dark,  abounds  in  crlnold  frag- 
ments. Rests  dlscon.  on  Ellenburger  (Ord.)  Is.  and  discon,  underlies  Barnett 
(Miss.)  fm.  Lowermost  part  contains,  according  to  Goldman,  as  inclusions,  small 
pelletts  of  Ellenburger  Is.  Type  loc.  is  3 mi.  SE.  of  San  Saba.  [Geographic 
feature  not  mentioned,  but  there  is  a village  called  Chappel  8E.  of  San  Saba.] 

Chaquaqua  shale. 

C.  [R.]  Keyes,  1915  (Iowa  Acad.  Bel.  Proc.,  vol.  22,  pp.  257-259;  Conspectus  of 
geoL  fms.  of  N.  Mcx.,  pp.  8,  6).  Chaquaqua  shales. — Alternating  red  s»s.  and 
shales,  150  ft  thick,  finely  exposed  in  Chaquaqua  Canyon,  in  NE.  N.  Mex. 
Uncon.  underlie  Comanchean  and  overlie  Travester  shales.  Included  in  Morrlson- 
ian  series  [Upper  Jurassic]. 

Chaquaqua  member. 

Triassic  ( ?)  : Southeastern  Colorado  (Las  Animas,  Otero,  and  Bent 
Counties). 

J.  T.  Duce,  1924  (Colo.  Geol.  Surv.  Bull.  27,  pt.  3,  pp.  81-82).  A series  of  brick 
red  sandy  shales  and  crinkled  purplish  limy  ssa.,  forming  lower  memb.  of  Lykins 
fm.  in  this  area.  Thickness  exposed  122  ft.,  consisting  of  (descending)  : 2 ft. 
of  maroon  shales;  21  ft.  of  massive  dark  red  gs. ; 5 ft.  of  maroon  sh. ; 36  ft. 
of  brick  red  sandy  sb. ; 18  ft.  of  purplish,  limy,  crinkled  ss. ; 30  ft. 
of  brick  red  ss. ; and  10  ft.  of  purplish  limy  ss.  Underlies  Red  Canyon  memb.  of 
Lykins  fm.  and  Is  oldest  rock  exposed  in  area. 

Named  for  exposures  in  Chaquaqua  Canyon,  Las  Animas  Co. 

Chardon  sandstone. 

Mississippian : Northeastern  Ohio. 

C.  S.  Prosser,  1912  (Ohio  Geol.  Surv.,  4th  ser..  Bull.  15,  pp.  219,  229).  Chardon 
ss. — Thin-bedded  shaly  ss.,  7'  8 " to  9%  ft.  thick,  In  middle  part  of  Orangeville 
fm.  in  Lake  and  Geauga  Counties.  Underlies  Brecksville  sh.  and  separated  from 
underlying  Berea  ss.  by  29  ft.  of  sh.  forming  lower  part  of  Orangeville  fm.  [This 
sh.  is  now  called  Bunbury  sh.  ] Latter  sh.  interval  is  twice  or  three  times  as  thick 
as  sh.  btw.  Berea  ss.  and  Aurora  ss.  of  Cleveland  region,  hence  correlation  with 
Aurora  is  doubtful. 

Named  for  Chardon  Twp,  Geauga  Co. 

Charette  limestone. 

See  under  Charrette  Is.,  the  correct  spelling. 

Chariton  conglomerate  member  (of  Pleasanton  formation). 

Pennsylvanian:  Southeastern  Iowa  and  northern  Missouri. 

H.  F.  Bain,  1896  (Iowa  Geol.  Surv.  vol.  5,  pp.  394-398).  Chariton  egl. — Coarse  and 
fine  cgL,  14  or  more  ft.  thick,  at  top  of  Dos  Moines  stage  In  Appanoose  Co., 
Iowa.  Overlies  Appanoose  beds  and  underlies  glacial  drift.  Named  for  exposures 
along  Chariton  River  near  mouth  of  Snort  Creek,  Appanoose  Co.,  Iowa,  where 
it  consists  of  (descending)  coarse  cgl.,  2 ft, ; fine  cgl.,  10  ft.;  coarse  cgl.,  2 ft. 
The  matrix  Is  reddish  ferruginous  ss. 

J.  H.  Lees,  1909  (Iowa  Geol.  Surv.  vol.  19,  pp.  598-604),  stated  that  Chariton 
cgl.  lleB  30  to  118%  ft.  below  top  of  Appanoose  fm.  in  Iowa.  (See  under  Appa- 
noose fm.) 

1 Charles  limestone. 

An  abbreviated  form  of  St.  Charles  Is.  (of  Utah)  employed  by  C.  [R.] 
Keyes. 

Charleston  sandstone. 

Pennsylvanian : West  Virginia. 

M.  R.  Campbell  and  W.  C.  Mendenhall,  1806  (U.  S.  G.  S.  17th  Ann.  Rept.,  pt.  2, 
pp.  487,  508).  Charleston  ss. — Coals  and  sediments,  latter  usually  coarse,  over- 
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lying  Kanawha  black  flint,  and  extending  upward  to  the  red  shales  [“Pittsburgh 
Reds r't]  are  all  exposed  In  bluffs  back  of  Charleston.  The  sss.  are  usually  fold- 
spathic  and  friable;  the  beds  are  frequently  conglomeratic,  but  the  pebble-bearinj? 
horizons  vary  greatly  In  different  parts  of  field.  Thickness  320  to  420  ft.  Overlies 
Kanawha  fm. 

Includes  Allegheny  fin.  and  lower  part  of  Conemaugh  fm. 

Named  for  exposures  at  Charleston. 

Charlestown  moraine. 

Pleistocene  (Wisconsin  stage):  Rhode  Island  (Narragansett  Bay  region). 

J.  B.  Woodworth,  1896  (U.  S.  G.  S.  17th  Ann.  Rept.,  pt.  1,  table  opp.  p.  9S8). 

Named  for  occurrence  at  Charlestown,  Washington  Co. 

Charieton  formation. 

Ordovician:  Anticosti  Island. 

C.  Schuchert  and  W.  H.  Twenhofel,  1910  (Geol.  Soc.  Am.  Bull.,  vol.  21,  pp.  605.  697). 

Charlevoix  stage. 

Middle  Devonian:  Northwestern  Michigan  (Traverse  Bay  region). 

B.  R.  Pohl,  1930  (U.  S.  Nat.  Mus.  Proc.,  vol.  76.  art.  14.  pp.  2-25).  Traverse  group 
of  northern  counties  (Traverse  Bay  region)  of  Lower  Peninsula  is  here  divided 
into  (descending)  : (1)  Petoskeg  fm.,  13  to  100  ft.;  (2)  uncon.  and  overlap;  (3) 
Charlevoix  stage,  13  to  28  ft.;  (4)  erosion  uncon.;  (5)  Gravel  Point  stage,  35  to 
120  ft. ; and  (6)  ‘‘Bell  sh.”  40  to  100  ft.  in  wells.  The  physical  evidence  for 
separation  of  Gravel  Point  and  Charlevoix  beds  has  not  been  sufficiently  studied  to 
warrant  establishment  of  formatlonal  rank  of  these  faunally  distinct  stages. 
[Details  of  beds  and  faunal  zones  given.]  The  Charlevoix  stage  Is  characterized 
by  fragmental  deposition  throughout,  frequent  occurrence  of  bituminously  laminar 
beds,  presence  of  a coarse  calc,  oolite  near  middle,  and  recurrence  of  fine-grained 
beds  at  top.  [Appears  to  be  named  for  Charlevoix  Co.,  although  he  says  Gravel 
Point  stage  is  exposed  1%  mi.  W.  of  town  of  Charlevoix.]  The  Gravel  Point  stage 
comprises  oldest  known  Middle  Dev.  strata  in  W.  part  of  Lower  Peninsula.  It 
is  exposed  In  a series  of  undulating  ledges  and  low  bluffs  at  water  level  on  and 
8.  of  Gravel  Point,  1V&  ml.  W.  of  Charlevoix.  Is  basal  div.  of  Traverse  group  in 
Mich.  Consists  of  O to  11  ft.  of  blue  sh.  underlain  by  iss.  with  some  thin  sbaly 
beds.  [Pohl  recognized  “Bell  sh."  in  wells  beneath  his  Gravel  Point  stage.] 

R.  B.  Newcombe,  1933  (Mich.  Geol.  Surv.  Pub.  38.  pp.  19-64).  correlated  the  sub- 
divisions of  Traverse  group  as  follows  (descending)  : Thunder  Bay  series  = Petoskey 
fm. ; Alpena  Is.  **•  Charlevoix  stage ; Long  Lake  series  and  underlying  “Bell  sh.”  =» 
Gravel  Point  stage. 

Charlotte  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Southern  Michigan.  Shown  on  moraine 
map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Charlotte,  Eaton  Co. 

Charlton  formation. 

Tertiary?  (Pliocene  ?)  : Southeastern  Georgia  and  extreme  northeastern 
Florida. 

J.  O.  Veatch  and  L.  W.  Stnphenson.  1911  (Ga.  Geol.  Surv.  Bull.  26.  pp.  60,  392-400). 
Charlton  fm. — Soft,  white,  argill.  Is.  and  laminated  foesiliferous,  greenish  clay, 
exposed  in  banks  and  bluffs  of  8t.  Marys  River,  from  Stokes  Ferry.  11  ml.  8.  of 
St.  George.  Charlton  Co.,  Ga.,  to  Orange  Bluff,  near  Kings  Ferry,  Fla.  From 
studies  of  fossils  Dr.  Vaughan  has  classified  the  fm.  as  probably  Plio.  Older  than 
Okefenokee  and  Satilla  fms.  (Plelst.).  Thickness  undet. ; only  12  or  15  ft.  seen 
in  natural  exposures.  (The  fm.  as  mapped  in  this  rept  and  in  U.  8.  G.  8.  W.  8.  P. 
341,  1915,  extends  along  St.  Marys  River  from  south-central  part  of  Camden  Co. 
to  Fla.  line  in  extreme  SE.  part  of  Charlton  Co.,  Ga.I 

Named  for  development  in  Charlton  Co.,  Ga. 

Charlton  group. 

Pre-Cambrian:  Canada  (Northwest  Territories). 

C.  Lau8en,  1929  (Canadian  Min.  and  Met.  Bull.  202,  p.  382). 
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Charrette  limestone. 

Middle  Ordovician : Eastern  Missouri. 

G.  C.  Broadhead,  1873  (Mo.  Geol.  Surv.  Rept.  1853-71.  pp.  49-50).  Charette  la. — 
Upper  part,  4 inches  to  26  ft.  of  fdsslliferous  whitish  or  tight-gray  coarse  la.  (the 
Heceptaculite  1b.  of  Shumard)  ; lower  part.  1 to  8 ft.  of  fosslllferous  red  or 
brownish  gray  to  dark  reddish  brown  Is.  Underlies  Upper  Sil.  Crlnoldal  Is.  and 
overlies  Middle  Trenton  is.  Included  in  Trenton  is.  of  Warren  Co. 

J.  H.  Bradley.  Jr„  1925  (Jour.  Geol.  vol.  33,  p.  49).  While  Ulrich  waa  first  to 
demonstrate  unity  of  Klmmswlck  is.  on  faunal  and  lithologic  basis,  and  his  term 
has  been  generally  accepted,  it  should  be  mentioned  Broadhead  recognised  litho- 
logical uniqueness  of  this  pure,  light-colored  crystalline  Is.  and  called  it  Charette 
l».,  from  exposures  in  Warren  Co.,  where  It  Is  34  ft.  thick  and  thins  rapidly  to 
W.,  being  absent  a short  distance  W.  of  E.  bdy  of  Callaway  Co.  Faunal  and 
strat.  relations  can  best  be  studied  at  Ulrich's  type  loc..  in  Jefferson  Co. 

J.  Bridge,  1930  (personal  communication),  stated  that  this  Is.  probably  represents 
Klmmswlck  Is.  as  now  restricted. 

Named  for  Charrette,  Warren  Co. 

Chartresan  series. 

A term  proposed  by  C.  [R.]  Keyes  to  include  the  Mississipplan  rocks  which 
he  designates  as  (descending)  Kaskaskia,  Aux  Vases,  [Ste.]  Genevieve, 
and  (St]  Louis.  He,  however,  would  restrict  Miss,  to  the  pre-St.  Louis 
and  post-Kinderhook  part  of  the  Miss,  of  other  geologists.  The  name 
is  derived  "from  old  French  Fort  Chartres,  which  once  occupied  a spot 
near  mouth  of  Kaskaskia  River  just  above  the  present  hamlet  of  Ches- 
ter,” 111.  (See  Pan- Am.  Geol.,  vol.  60,  No.  1,  pp.  45,  49,  1983.) 

Chase  group. 

Permian:  Eastern  Kansas,  central  northern  Oklahoma,  and  southeastern 
Nebraska. 

C.  S.  Prosser,  1895  (Jour.  Geol.,  vol.  3,  pp.  771-7861.  Chase  tm. — Massive  lss.  and 
flints  separated  by  vari-colored  shales ; 265  ft.  thick.  Overlies  Neosho  fm.  and 
underlies  Marion  fm. 

Adopted  as  group  term,  to  include  the  following  fms.  (descending)  : Win- 
field Is.,  Doyle  sh..  Fort  Riley  Is.,  Florence  flint.  Mat  field  sh.,  and  Wreford 
Is.  This  definition  has  been  followed  for  many  years  by  both  Kans.  Geol. 
Surv.  and  U.  S.  Geol.  Survey.  In  Sept.  1936,  however,  R.  C.  Moore 
(Kans.  Geol.  Soe.  10th  Ann.  Field  Conf.  Guidebook,  p.  12)  shifted  the 
upper  bdy  to  top  of  Luta  Is.,  which  he  treated  as  top  memh.  of  Winfield 
Is.  This  change  has  not  yet  been  considered  by  U.  S.  Geol.  Survey  for 
its  publications. 

Named  for  Chase  Co.,  Kans. 

Chase  quartzite  member.  (In  Shuswap  series.) 

Pre-Cambrian : British  Columbia. 

R.  A.  Daly,  1913  (12th  Int.  Geol.  Cong.  Guidebook  8,  p.  123). 

(Chatham  series. 

Upper  Trlasslc:  North  Carolina  (Chatham  County). 

E.  Emmons,  1857  (American  Geology,  pp.  iv,  v,  vi,  19),  applied  Chatham  series  to  the 
rocks  of  Chatham  Co.,  N.  C.,  now  known  as  Neicark  group  (Redfleld,  1858). 

Chatham  granite. 

Late  Devonian  or  late  Carboniferous:  Northern  New  Hampshire  (North 
Conway  quadrangle,  White  Mountains). 

M.  Billings,  1928  (Am.  Acad.  Arts  and  Scl.  Proc.,  vol.  63,  map.  p.  82,  etc.). 
Chatham  granite. — Coarse  nonporphyrltlc  two-mica  granite,  which  often  Intrudes 
Montalban  group  In  Ut-par-lit  fashion.  Covers  many  sq.  mi.  in  Chatham  Twp 
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f North  Conway  quad.].  Assigned  to  pre-Camb.  (?)  ; may  be  early  Paleozoic.  For 
a fine-grained  nnd  somewhat  younger  phase  of  Chatham  granite,  which  intrudes 
the  Injection  gneisses,  I propose  the  term  Randolph  granite. 

L.  Kingsley,  1031  (Am.  Jour.  Sci.,  5th,  vol.  22,  pp.  130-107),  assigned  this  granite 
to  pre-Camb  (?).  “Is  definitely  older  than  extrusive  and  intrusive  rocks  of  White 
Mtns  batholith.” 

W.  F.  Jenks,  1934  (Am.  Jour.  Sci.,  5th,  vol.  28,  pp.  321-340).  Chatham  granite 
completely  surrounds  Pleasant  Mtn,  Fryeburg  quad..  Maine.  Is  coarse-grained 
granite  and  granodiorite.  Believed  to  be  same  as  Billings’s  Chatham  group  of 
intrusives  of  N.  II.,  which  it  may  be  said  broadly  arc  post-Dev.  and  probably  pre- 
Mesozoic. 

On  1D33  geol.  map  of  Maine,  by  A.  Keith,  the  granites  of  Fryeburg  region 
are  mapped  as  Carbf.  On  1932  geol.  map  of  U.  S.  the  granites  in  Chat- 
ham region  are  mapped  as  pre-Camb.,  but  Billings  (also  Jenks)  now 
regards  them  as  late  Paleozoic. 

M.  Billings,  1935  (letter  dated  Aug.  27).  Chatham  granite  belongs  to  New  Hamp- 
shire magma  series  [which  he  classifies  as  late  Dev.  or  late  Carbf.]. 

Chatooga  zone. 

Pre-Cumbrian : Northwestern  South  Carolina. 

E.  Sloan,  1905  (S.  C.  Geol.  Sarv.  geognostic  map  of  S.  C.  advance  copies;  published 
in  1908,  in  S.  C.  Geol.  Surv.,  sor.  4,  Bull.  2)  ; 1907  (Summary  of  mineral  re- 
sources of  S.  C.,  pp.  0,  7.  12).  The  Chatooga  zone  ( Archcan ) comprises  narrow 
parallel  belts  of  Carolina  gneiss  series  and  of  Table  Rock  granite,  and  thick 
bands  of  Roan  gneiss  series.  It  includes  the  narrow  belt  btw.  Chatooga  River 
and  a line  extending  southwesterly  from  a point  on  N.  C.  line  about  half  way  btw. 
Toxawny  and  Whitewater  Rivers,  to  Tugaloo  River  slightly  above  its  confluence 
with  BrasBtown  Creek.  The  northwesterly  belt  of  thiB  zone  exhibits  a granite 
similar  to  Table  Rock  granite  of  Saludu  zone,  which  is  slightly  schistose  in 
structure,  but  granitic  in  texture,  the  color  being  a “pepper  and  salt”  gray. 
The  southeasterly  belt,  which  sharply  abuts  the  Is.  series  (Chnugn  zone),  consists 
of  highly  schistose  gneissolds,  granites,  mica  schists,  etc.,  of  Carolina  gneiss  series  ; 
It  includes  pegmatites,  peridotites,  etc.  Thin  lines  of  Roan  gneiss  (hornblende 
series)  are  observed  in  this  area.  This  zone  is  essentially  Archean. 

Named  for  exposures  on  Chatooga  River,  on  N\V.  bdy  of  Oconee  Co. 

Chatsworth  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Illinois.  See  F.  Leverett,  1899 
(U.  S.  G.  S.  Mon.  38.  p.  269).  Named  for  Chatsworth,  Livingston  Co. 
Now  said  to  be  same  as  Farm  Ridge  moraine. 

tChnttahoochee. 

Eocene  (lower)  : Alabama. 

E.  A.  Smith,  1888  (Ala.  Geol.  Surv.  Rept.  Prog.  1884-88,  map  of  Ala.).  (On  this  map 
the  name  Chattahoochee  is  listed  in  n table  of  geol.  fms.  of  the  State,  without  other 
definition  than  that  it  underlies  Black  BlulT  [ Such rnoochee  clay],  overlies  the  Ripley, 
nnd  Includes  J tidirau  and  Fort  Oainrs.  As  thus  defined  the  name  corresponds  to 
Clayton  fm.,  basal  fni.  of  Eocene  and  of  Midwuy  group.  Type  loc.  not  stated  and 
the  geol.  fms.  are  not  mapped.] 

tChattahoochee  formation. 

Miocene  (lower)  : Georgia  (extreme  southern  part)  and  Florida. 

D.  W.  Langdon.  Jr.,  1889  (Am.  Jour.  Sci.,  3d.  vol.  38.  pp.  322-324).  Chattahoochee 
group. — Southward  from  Rock  Island,  9 mi.  by  water,  above  Chattahoochee  or 
River  Junction,  Fla.,  the  white  orbitoidal  Is.  disappears,  and  in  lieu  thereof  there 
is  a rock  more  nrgill.  and  siliceous  in  character  resembling  some  phase's  of  Eocene 
Buhrstone.  This  Is.  Is  very  well  developed  in  n railroad  cut  nbout  % mi.  E.  of 
Chattahoochee  River,  Ocheesee.  15  mi.  below  railroad  bridge,  and  again  at  Rock 
Bluff,  2 mi.  below  Ocheesee  section  at  Ocheesee,  Fla. 
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L ArgilL  Is.,  greenish  yellow.  No  fossils  seen.  10  ft. 

2.  A purer,  more  granular  Is.,  creamy  white  and  soft,  resembling  “chimney 
rock"  phase  [Marianna  Is.]  of  Vicksburg  group.  Contains  few  obscure  corals 
to  water’s  edge,  5 ft. 

Rock  Bluff,  about  30  ft.  high,  is  made  up  of  strata  of  Is.  varying  in  purity,  ns  at 
Ocheesee.  For  this  older  memb.  of  Miocene  or  newest  memb.  of  Eocene  White  la., 
writer  suggests  provisional  name  Chattahoochee  group.  Only  fossils  found  were 
a large  1‘ecten  about  3 inches  by  3%  inches  and  uu  oyster  resembling  very  closely 
our  Oetrea  virginica.  This  group,  estimated  to  be  250  ft.  thick,  differs  materially 
in  lithologic  characteristics  from  any  phase  of  White  Is.  yet  observed  in  Ala.  or 
Miss.  On  the  rich  black  loam,  derived  from  disintegration  of  these  slightly  plios- 
phatie  lss.,  the  unique  Torreia  tori  folia  or  "Blinking  Cedar"  is  found  growing. 

D.  W.  Langdon,  Jr..  1891  (Ga.  Geol.  Surv.  1st  Kept.  Prog.,  p.  97).  Chattahoochee 
eerie*. — Argill.  and  sandy  is.  alternating  with  strata  of  purer  character.  Contains 
a Pecten  and  an  Ostrea  very  close  to  our  recent  Virginica.  This  may  be  termed 
Chattahoochee  group,  as  it  is  well  developed  there  aud  along  EX  river  bank  for 
next  10  mi.  Thickness  35  [250j  ft.  Underlies  Alum  Bluff  Bcries  and  overlies 
White  Is.  series.  [Same  description  is  given  by  Luugdon  in  Geol.  Soc.  Am.  Bull., 
vol.  2,  pp.  604,  605,  1891,  except  Chattahoochee  /*.  is  used  instead  of  scries  or 
group,  and  on  p.  604  the  thickness  is  stated  to  be  25  ft.,  but  on  p.  605  it  is  given 
os  250  ft.] 

G.  C.  Matson  and  F.  <B.  Clapp,  1913  (Fla.  Geol.  Surv.  2d  Ann.  Itept.).  Chatta- 
hoochee fm. — Lss.,  marls,  and  some  chert,  100  to  250  ft.  thick,  underlying  Alum 
Bluff  fm.  [group]  in  western  Fla.  and  uncon.  overlying  Vicksburg  group.  Con- 
sidered con  temp,  with  Tampa  fm.  of  southern  Fla. 

C.  W.  Cooke  and  S.  Mogsom.  1929  (Fla.  Geol.  Surv'.  20th  Ann.  Kept.).  “Chatta- 
hoochee fm.”  abandoned,  because  it  seems  to  be  of  same  nge  as  Tampa  ls„  and  In 
spite  of  fact  that  It  contains  more  impurities  than  typical  Tampa  Is.  and  might 
by  some  people  be  regarded  ns  a distinct  facies  w'orthy  of  a separate  name.  If 
future  studies  of  faunas  bring  to  light  unsuspected  differences  In  age,  "Chatta- 
hoochee" can  be  restored  to  furmational  rank. 

Named  for  exposures  along  Chattahoochee  Hiver,  especially  at  Chatta- 
hoochee Landing.  Gadsden  Co.,  Fla. 

tChattahoochee  bed  proper. 

Miocene  (lower)  : Southwestern  Georgia  and  adjacent  parts  of  Florida. 

A.  F.  Foerste,  1894  (Am.  Jour.  Sci.,  3d.  vol.  48,  pp.  41-54).  Chattahoochee  bed 
proper. — Main  element  Is  peculiar  gray  or  white  Is.  tinged  with  yellow ; a soft 
friable  rock  well  exposed  at  Old  Chattahoochee  Landing.  Thickness  100  ft.  The 
middle  and  major  part  of  Chattahoochee  series.  Underlies  Gridin  bed. 

According  to  C.  W.  Cooke  this  name  as  used  by  Foerste  applied  to  Tampa 
Is.  (tChattahoochee  fm.)  of  present  usage. 

Named  for  exposures  at  Old  Chattahoochee  Landing,  Gadsden  Co.,  Fla. 

Chattanooga  shale. 

Devonian  (also  Devonian?  and  Devonian  or  Carboniferous;  see  explana- 
tion beyond):  Tennessee;  eastern  Kentucky  south  of  Somerset,  Pulaski 
Co.;  northwestern  Georgia;  northern  Alabama;  northeastern  Mississippi; 
western  Kentucky;  Illinois;  Missouri;  Arkansas;  and  Oklahoma. 

C.  W.  Ilayes,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  p.  143).  Chattanooga  black  eh., 
of  Dev.  age,  0 to  35  ft.  thick.  Equiv.  to  Black  sh.  of  Smith  and  Safford.  In 
NW.  Ga.  underlies  Fort  Payue  chert  (Carbf.)  and  overlies  Rockwood  fm.  (Si!.). 

Named  for  Chattanooga,  Tenn.,  which  is  situated  on  the  belt  of  sh.  mapped 
by  Safford  as  “Black  sh.,”  a non-geogrnphic  term,  which  Chattanooga 
was  intended  to  replace,  and  which,  as  defined  by  Safford,  occupied 
interval  btw.  tSilieeous  group  [Fort  Payne  chert  and  Grainger  sh.]  and 
Helderherg  Is. 

The  age  of  this  black  sh.,  which  occurs  at  approx,  the  same  horizon  in 
several  States,  has  been  under  discussion  for  a long  time.  For  many 
years  it  was  classified  as  Dev.,  and  it  is  still  so  regarded  by  many 
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geologists,  but  some  geologists  and  paleontologists  now  consider  it  to 
be  in  part  nt  least  of  Miss,  age,  while  others  regard  its  deposits,  especially 
at  type  loc.,  where  thickness  is  only  15  ft,  as  wholly  Miss.  In  1911 
(Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  29)  E.  O.  Ulrich  assigned  the  black 
Chattanooga  sh.  of  Miss.  Valley,  Tenn.,  Allegheny  Front,  Appalachian 
Valley,  and  Ozark  uplift  to  his  post-Dev.  Waverlyan  system,  although 
he  stated  (pi.  28)  that  Middle  and  Upper  Dev.  were  partly  represented 
in  Chattanooga  and  Grainger  fms.  of  NE.  Tenn.,  but  were  absent  in 
Ala.  and  western  Tenn.  Since  that  time  a voluminous  literature  on  the 
age  of  this  black  sh.  hns  appeared,  as  a result  of  which  the  U.  8.  Geol. 
Survey  at  present  classifies  the  Chattanooga  sh.  of  different  areas  as 
follows : 

Typical  Chattanooga  sh.  of  southern  Tenn.  and  adjacent  parts  of  Ala., 
Ga.,  and  Ky. : Dev.  or  Carbf.  In  most  of  this  region  the  sh.  under- 
lies Fort  Payne  chert  (Miss.)  and  overlies  Red  Mtn  fm.  (Stl.), 
except  locally  in  Ala.  and  Ga.,  where  it  rests  uncon.  on  Frog  Mtn 
ss.  (Middle  Dev). 

Chattanooga  sh.  of  western  Tenn.  and  Ky.,  southern  111.,  and  Mo. : 
Dev.  or  Carbf. 

Chattanooga  sh.  of  Batesville  dlst,  Ark.,  has  yielded  Genesee  fossils 
near  base  and  Portage  (?)  fossils,  and  Is  classified  as  Upper  Dev. 
Elsewhere  in  northern  Ark.  nnd  in  Okla.  the  sh.  has  not  yielded 
fossils  and  is  classified  as  Dev.  (f). 

In  S\V.  Va.  the  sh.  formerly  called  Chattanooga  sh.  is  now  divided  into 
3 fms.  (descending)  : Big  Stone  Gap  sh.  (Dev.  and  Carbf.),  Portage 
sh.  (Upper  Dev.),  and  Genesee  sh.  (Upper  Dev.). 

For  the  names  by  which  this  black  sh.  is  now  known  in  other  States, 
sec  under  ) Black  sh. 

Chattanoogan  series. 

A time  term  employed  by  some  geologists  to  cover  the  epoch  during  which 
Chattanooga  sh.  and  its  assumed  equivalents  were  deposited.  See  E.  O. 
Ulrich,  1911  (Geol.  Soe.  Am.  Bull.,  vol.  22,  pi.  29)  ; C.  Schuehert,  1924 
(Textbook  geol.,  p.  335). 

Chatte  River  limestones. 

Silurian:  Canada. 

H.  M.  Amt,  1800  (Boy  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  see.  4.  p.  204). 

Chaugn  zone. 

Cambrian  (?)  : Northwestern  South  Carolina. 

E.  Sloan,  1805  (S.  C.  Geol.  Snrv.  geognostic  map  of  S.  C.,  advance  copies;  pub- 
lished In  1908,  In  S.  C.  Geol.  Surv.,  aer.  4,  Bull.  2)  and  1907  (Summary  of 
mineral  resources  of  S.  C.,  pp.  0,  10.  12).  Chaut/a  gone  ( Cambrian? ). — Comprises 
a narrow  bond  bounded  on  NW.  by  Chatooga  zone ; and  on  SE.  by  a line  extend- 
ing from  near  point  where  Toxaway  Illver  entera  S.  C.  to  Tugnloo  River,  slightly 
below  Its  confluence  with  Brasstown  Creek.  Fine-grained  dark  eblmmerlng  quarts 
achlat,  mica  schists,  graphite  alatea,  la.,  etc.  This  group  probably  corresponds 
to  Keltb’a  ’'Brevard  Schist,"  assigned  to  Camb. 

Named  for  exposures  along  upper  half  of  Chauga  River,  Oconee  Co. 

Chaumont  formation.  (In  Black  River  group.) 

Middle  Ordovician:  New  York. 

G.  M.  Kay.  1929  (Jour.  Geol.,  vol.  37,  No.  7.  pp.  664-071  ; and  A.  A.  P.  G.  Bull., 
vol.  13,  No.  9,  p.  1214).  Chaumont  fm. — Includes  (descending)  Watertown  la.. 
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Glenburnie  Is.  (In  Ontario),  and  Loray  Is.  Overlies  Lowville  [excluding  Leray 
meinb.l  and  underlies  Trenton  group.  Named  for  Chauiuont  Bay.  Lake  Ontario 
[Jefferson  Co.,  N.  Y.J,  in  vicinity  of  which  the  members  are  well  exposed. 

W.  Goldring,  1031  (N.  Y.  State  Mus.  Hdb.  10),  apparently  does  not  mention  this 
name,  as  It  is  not  listed  in  index  or  tables. 

tChautauqua  sandstone. 

Pennsylvanian : Southeastern  Kansas. 

G.  I.  Adams  and  E.  Haworth,  1898  (Univ.  Qeol.  Surv.  Kans.,  vol.  3,  pp.  57-60). 
The  wide  zone  through  which  Lawrence  shales  are  exposed,  being  from  15  to 
25  ml.  wide  S.  of  Neosho  River,  Is  an  exceedingly  sandy  and  hilly  country.  The 
688.  alternating  with  the  softer  shales  have  produced  by  erosion  an  irregular 
topography  difficult  to  describe  and  unequalcd  in  general  irregularity  anywhere 
in  state.  From  Burlington  and  Neosho  Falls  to  SW.  by  way  of  Yates  Center, 
Benedict,  New  Albany,  Buxton,  Colfax,  Sedan,  Peru,  and  Chautauqua,  this  ss. 
and  the  corresponding  irregular  surface  occupy  the  whole  country.  Doctor  Adams 
has  suggested  that  the  ss.  here  is  sufficiently  prominent  to  merit  a distinct  local 
designation,  and  has  proposed  for  it  the  name  Chautauqua  ss.  The  following 
description  of  the  area  is  taken  from  his  notebook : Passing  8.  from  Neosho 
River  the  shales  grade  into  sss.,  so  that  at  Yates  Center  they  become  conspicuous, 
producing  the  bill  on  which  town  is  built.  The  area  broadens  to  S.,  its  eastern 
border  passing  W.  of  Buffalo,  Fredonla,  and  Tyro,  while  Its  western  border  runs 
approx,  from  Yates  Center  to  Toronto,  Fall  River,  Elk  Falls,  Sedan  and  Elgin. 
To  this  region  the  name  Chautauqua  Hand* tone  Hills  inay  be  here  given.  The 
name  is  already  employed  somewhat  in  common  usage.  These  ss.  hills  are  as 
characteristic  a feature  of  SE.  Kans.  as  arc  the  Flint  Hills. 

Is  a sandy  development  of  Lawrence  sh. 

Named  for  Chautauqua  Sandstone  Hills,  which  extend  through  parts  of 
Chautauqua,  Woodson,  Wilson,  Montgomery,  Greenwood  and  Elk 
Counties. 

tChautauqua  conglomerate. 

A name  applied  in  some  early  repts  to  Olean  cgl.  of  Chautauqua  Co.,  N.  Y. 
(See  first  entry  under  Olean  cgl.) 

Chautauquan  group. 

Upper  Devonian:  New  York. 

J.  M.  Clarke  and  C.  Schuchert,  1899  (Scl.,  n.  s.,  vol.  10,  pp.  874-878).  Chautauquan 
period  or  group  includes  Chemung  beds  and  Catskill  ss.,  local  facies.  Named  for 
exposures  in  Chautauqua  Co. 

C.  A.  Hartnngel,  1912  (N.  Y.  State  Mus.  Hdb.  19),  followed  above  definition. 

G.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  69),  Included  in  Chautau- 
quan at  top  the  lower  part  only  of  the  Catskill.  and  at  base  certain  beds  (Dun- 
kirk sh.,  Gowanda  sh.,  Laona  ss.,  etc.)  that  had  previously  been  included  in  the 
Senecan  and  in  Portage  group  of  western  N.  Y.  In  1924  (N.  Y.  State  Mus.  Bull. 
251,  pp.  149-157)  Chadwick  again  employed  his  modified  definitions  of  Senecan 
and  of  Portage  group.  His  charts  show  that  the  beds  he  transferred  to  Chau- 
tauquan (and  to  the  Chemung)  be  correlates  with  Cayuta  sh.  and  Wellsburg  ss. 
members  of  Chemung  of  central  N.  Y. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  369).  Chautauquan  of  western 
N.  Y.  Includes  Chadakoin  beds  at  top  und  Dunkirk  sh.  at  base. 

Chaves  shale. 

Permian:  Southeastern  New  Mexico  (Guadalupe  Mountains). 

C.  [R.l  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol  22,  p.  258:  Conspectus  of  geol. 
fms.  of  N.  Mex.,  pp.  3,  6).  Chaves  shales. — Lowermost  section  of  red  shales,  425 
ft.  thick,  which  rest  on  the  great  Capitan  Iss.  in  Guadalupe  Mtns,  N.  Mex. 
[Derivation  of  name  not  given.  See  also  Pan-Am.  Geol.,  vol.  65,  No.  1,  Feb. 
1936,  pp.  42,  46,  49.] 
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Chazy  group  (limestone  where  not  divided). 

Lower  Ordovician:  Eastern  New  York  (Champlain  Valley). 

E.  Emmons,  1842  (Geol.  N.  Y.  pt.  2,  div.  4.  geol.  2d  dist..  pp.  107,  815.  429). 
Chazy  Is. — Dark,  Irregular,  thick-bedded  Is.,  130  ft.  thick  In  second  dlst.  of  N.  Y. 
(On  another  page  he  given  thickness  of  150  ft.  for  Clinton  Co.)  At  Cbasy 
[Clinton  Co.)  it  contains  many  rough,  irregular  flinty  or  cherty  masses.  Under- 
lies Birdseye  [Lowvillej  Is.  and  overlies  Calciferous  sandrock  [Beekmantown  group]. 

In  1888  (Am.  Geol..  vol.  2.  pp.  323-330)  E.  Brainerd  and  H.  M.  Seely 
divided  typical  Chazy  into  3 divisions  (descending)  : Group  C.  157  ft., 
characterized  by  Rhynchonclla  ; group  B,  285  ft.,  characterized  by  Mac- 
lurca  magna;  and  group  A,  310  ft.,  wbicb  was  Included  in  ‘•Calciferous’’ 
[Beekmantown]  by  Emmons.  In  1807  (N.  Y.  State  Geol.  15th  Ann.  Kept., 
vol.  1,  pp.  503-574)  II.  P.  Cusliing  stated  that  Chazy  Is.  is  740  ft.  thick 
at  Chazy,  where  lower  100  ft.  is  lucking,  and  800  ft.  thick  on  Valeour 
Island,  which  affords  most  complete  section.  In  1905  (N.  Y.  State  Mus. 
Bull.  95)  Cushing  applied  Valrour  Is.  to  group  C of  Brainerd  and  Seely, 
Cm  ten  Point  Is.  to  group  B,  and  Day  Point  Is.  to  group  A.  In  1908 
(Geol.  Soe.  Am.  Bull.,  vol.  19,  pp.  1 55  -f ) Cushing  applied  Pnmciia  Is.  to 
beds  of  Chazy  age  in  Theresa  and  Alexandria  Bay  quads.,  Jefferson  Co., 
40  to  140  ft.  thick,  which  he  stated  appear  to  occupy  stmt,  position 
htw.  Valeour  Is.  and  Crown  Point  Is.,  hut  which  rest  uneon.  on  Camb. 
Theresa  fm.  and  are  uneon.  overlain  by  Lowville  Is.  Later  (N.  Y.  State 
Mas.  Bull.  145,  1910)  Cushing  applied  Pamclia  ( Stones  River)  Is. 
to  these  beds,  and  stated  that  the  Slones  River  is  of  Chuzy  age  but 
laid  down  in  separate  basin. 

The  Chazy  group  of  N.  Y.  has  for  many  years  been  divided  into  (descend- 
ing) Valeour  Is.,  Pamclia  Is.,  Crown  Point  Is.,  and  Day  Point  Is.  The 
Pamclia  does  not  occur  in  same  section  with  the  other  lss.,  but  is  over- 
lain  by  Lowville  Is.  and  rests  on  Theresa  fm.  or  on  Trilies  Hill  Is.,  and 
there  has,  in  recent  years,  arisen  doubt  in  minds  of  some  geologists 
whether  it  may  not  he  of  Middle  Ord.  (Black  River)  age.  (See  under 
Pamclia  Is.).  At  present  the  U.  S.  Geol.  Survey  classifies  Pnmelia  as 
Lower  Ord. 

Chazy  an. 

A time  term  proposed  by  A.  W.  Grabau,  1909  (Jour.  Geol.,  vol.  17,  pp. 
209-252),  to  include  Clmzy  is.  (Lower  Ord.)  and  Black  River  group 
(Middle  Ord.).  E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.  vol.  22),  Included 
in  his  Chazyan  only  the  rocks  htw.  base  of  Lowville  Is.  and  top  of  Beek- 
mantown group,  which  is  commonly  accepted  usage  of  the  term. 

Cheaha  sandstone  member  (of  Talladega  slate). 

Probably  Paleozoic:  Eastern  Alabama. 

C.  Butts,  1926  (Ain.  Geol.  Surv.  Spec.  Ropt.  No.  14.  map.  pp.  54.  58).  rhenhn  ss. 
memb.  of  TaWulrtia  si. — Chiefly  thin-bedded  rather  soft  «*.,  with  oreatdonal  layers 
of  purplish  phylllte;  basal  200  ft.  la  eoartie  quartz  egl.  Idea  In  middle  of  Tnlla- 
dega  si.  and  higher  than  Brewer  phylllte  menih.  No  fossils.  Is  probably  Pale- 
ozoic and  pre-Dev. 

Named  from  fact  that  Cheaha  Mtn,  Clay  Co.,  is  formed  by  the  ss. 

Cheboygan  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  Michigan.  Shown  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53.  Belongs  to  Port  Huron  morainic 
system.  Named  for  Cheboygan. 
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Checkerboard  limestone  member  (of  Coffey v 11  le  formation). 

Pennsylvanian:  Northeastern  and  central  Oklahoma. 

L.  L.  Hutchison.  11)11  (Olrla.  Geol.  Surv.  Bull.  2,  pp.  151-164).  Lenapah  Is.  is 
same  fin.  that  is  known  as  '‘Checkerboard  Is.’’  in  region  of  Glenn  pool. 

L.  C.  Snider,  1913  (Petroleum  and  nat.  gas  in  Okia.,  pp.  44-49).  Checkerboard  la. 
Is  probably  100  ft.  above  Ijenapoli  Is. 

A.  E.  Path,  1917  (Okla.  Geol.  Surv.  Bull.  19,  pt.  2.  pp.  369-372).  The  ls„  2 ft. 
thick,  locally  known  as  Checkerboard  lime,  outcrops  in  creek  bed  at  old  “Checker- 
board Crossing’’  near  E-W.^4  line  of  sec.  22,  T.  15  N.,  R.  11  E. 

D.  W.  Ohern.  1918  (A.  A.  I*.  G.  Bull.,  vol.  2,  p.  122).  Checkerboard  la.  lies  about 
70  ft.  above  Lena  pah  Is. 

R.  W.  Clark  and  C.  M.  Bauer.  1921  (A.  A.  P.  G.  Bull.,  vol.  5,  pp.  282-292). 
Checkerboard  lime  is  a hard  blue  Is.,  4 ft.  in  average  thickness,  which  contains 
peculiar  semicircular  markings  caused  by  presence  of  fossil  bruchlopods.  Weath- 
ered surface  usually  of  light  cream  or  very  light  yellow  color.  Breaks  into 
blocks,  nearly  cubical  and  4±  ft.  on  each  side.  Renmrkuble  for  persistent  char- 
acter. such  as  thickness,  color,  resistance  to  weathering,  peculiar  fossil  markings, 
jointing,  etc.  Has  been  mapped  for  a distance  of  20  nd.  Can  be  traced  from 
Deep  Fork  in  sec.  19,  T.  14  N.,  R.  11  E.,  through  Mounds  and  Jenks,  over 
Turkey  Mtn  and  into  Tulsa,  but  can  not  be  followed  continuously  SW.  from 
Deep  Fork.  Lies  100  to  120  ft.  above  Seminole  cgl. 

A.  W.  McCoy,  1921  (A.  A.  P.  G.  Bull.,  vol.  5,  No.  5,  pp.  541-550).  According  to  gen- 
eral strut,  relation  of  Checkerboard  la.  to  Lcuupah  Is.  of  Okla.,  as  described  by 
Ohern,  the  Checkerboard  is.  has  been  tentatively  regurded  as  *=  base  of  Kansas  City 
fm.  or  the  Hertha  Is. 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35,  p.  72).  Checkerboard  la.  memb.  of 
Coffeyvillc  fm.  lies  near  base  of  that  fm.  It  Is  2%  to  3 ft.  thick,  fine  grained, 
fossiliferous,  bluish  white  on  fresh  surfaces  but  weathers  yellowish  white.  In  hara 
areas  it  presents  a “checkerboard"  appearance,  due  to  solution  channels  along 
joints,  which  occur  in  two  sets,  the  one  crossing  the  other.  From  this  feature 
the  Is.  was  for  years  known  as  “Checkerboard  lime,”  but  the  geographic  loc.  which 
Is  here  designated  as  Its  type  loc.  Is  the  exposures  on  Checkerboard  Creek  in  T. 
15  N„  R.  11  E.  A good  exposure  may  bo  seen  at  "Checkerboard  Crossing”  of 
the  creek,  near  E.-W.  quarter  line  of  sec.  22,  T.  15  N.,  R.  11  E. 

Chediski  white  sandstone  member  (of  Troy  quartzite). 

Cambrian  (?)  : Central  eastern  Arizona  (Fort  Apache  Indian  Keservation). 

E.  F.  Bnrchard.  1931  (U.  8.  G.  8.  Bull,  821C).  Chediski  white  aa.  memb.  of  Troy 
qtzite. — White  ss.,  fine  to  medium  grain,  with  white  sericltic  interstitial  cemeut. 
Thickness  50  to  100  ft.  Basal  memb.  of  Troy  qtzite.  Rests  on  banded  chert, 
ferruginous  in  places,  which  forms  top  memb.  of  Mescal  is.  Forms  cliff  on 
NE.  face  of  Chediski  Mtn,  and  is  conspicuous  for  mauy  miles. 

Chegoggin  Point  formation. 

Age  (?)  : Nova  Scotia. 

E.  R.  Faribault,  1920  (Canada  Geol.  Surv.  Sun. in.  Kept.  1919,  pt.  F,  p.  15). 

Chehalis  sandstone. 

Eocene:  Southwestern  Washington. 

A.  C.  Lawson,  1894  (Am.  Geol.,  vol.  13,  pp.  436-437).  Chehalia  8a. — Soft,  friable 
ass.,  generally  clayey,  bluish  gray  to  yellowish,  with  thick  beds  of  lignite  associated 
with  them  in  vicinity  of  Chehalis.  It  is  very  probable  that  the  sss.  In  which  the 
fossils  occur  and  those  in  which  the  lignites  occur  are  part  of  same  geological 
series.  Marine  fossils  in  a portion  of  the.  MM.  at  Chehalis,  which  T.  W.  Stanton  says 
are  either  Eocene  or  Mio.  and  corrolutable  with  nonmarine  Puget  group. 

R.  Arnold  and  II.  Hannibal.  1913  (Am.  Phil.  Soc.  Proc.,  vol.  52,  pp.  566,  567». 
Chehalis  fm. — Ss.  and  shaly  ss.  Upper  beds  marine ; lowest  beds  probably  fresh 
water.  Redefinition  of  Lawson’s  name  Chehalis  ss.  Underlies  Olequa  fm.  The 
Chehalis  and  Olequa  are  of  Tejon  Eocene  age  and  belong  to  zone  of  Venericardia 
harni  Gnbb.  The  Chehalis  fm.  of  Weaver  1912  Is  Mio.  Broudly  speaking  Puget 
group  U=TeJon. 

L.  G.  Hertleln  and  C.  H.  Crickmay,  1925  (Am.  Phil.  Soc.  Proc.,  vol.  64.  No.  2, 
pp.  225-242).  Chehalis  may  be  younger  than  Olequa  fm.  [See  1925  entry 
under  Olequa  fm.] 
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Chehalis  formation. 

Miocene  (lower)  : Southwestern  Washington. 

C.  E.  Weaver,  1912  (Wash.  Geol.  Surv.  Bull.  15.  pp.  10-22).  Chehalis  fm. — Sandy 
shales  and  shaly  sss..  the  former  predominating.  Gray  to  brownish.  Thickness 
7,000  ft.  Uncoil,  underlies  Montesano  fm.  (Upper  Mlo. ) and  rests  uncon.  on 
Blakeley  fm.  (Lower  Mio.  i.  Part  of  fauna  ranges  down  Into  Blakeley  and  part 
ranges  up  into  Upper  Mio.  Named  for  Chehalis  River,  in  Chehalis  (Grays 
Harbor  Co.]. 

Chelan  physiographic  stage. 

Pleistocene:  Central  Washington  (Cascade  Range). 

B.  Willis.  1903  (U.  8.  G.  8.  P.  P.  19).  Type  loc.,  gorge  of  Lake  Chelan  and  terraces 
of  Columbia  River.  Latest  glacial  epoch. 

Chelan  granodiorite. 

Late  Jurassic(?):  Central  Washington  (Entiat  Mountains). 

A.  C.  Waters.  1932  (Jour.  Geol.,  vol.  40.  No.  7.  p.  605).  Presumably  in  late  Jurassic 
the  Entiat  Mtns  were  invaded  by  an  enormous  bathollth  of  basic  granodiorite. 
The  confines  of  bathollth  have  never  been  mapped  but  It  is  known  to  extend  over 
an  area  of  more  than  800  sq.  mi.  It  is  here  called  Chelan  granodiorite,  from 
Chelan  Mtns,  where  it  Is  typically  exposed.  Assigned  to  lute  Jurassic  (?). 

fChelly  sandstones. 

C.  fR.]  Keyes,  1922  (Pan-Am.  Geol.,  vol.  38,  p.  250).  Sss..  125  ft.  thick,  uncon. 
underlying  ShiOHrump  cgls.  and  overlying  Adamana  shales.  Topmost  fm.  of 
Moenkopiun  series  and  Carbonic  system  In  Arls. 

Probably  an  abbreviated  form  of  Dc  Chelly  a*. 

Chelmsford  sandstone. 

Pre-Cambrian  (upper  Huronian) : Ontario. 

A.  P.  Coleman.  1905  (Ont.  Bur.  Mines  Kept.,  vol.  14.  pt.  3). 

Chelsea  sandstone  lentil  (of  Cherokee  formation). 

Pennsylvanian:  Northeastern  Oklahoma  (Rogers  County). 

This  name  was  first  used  by  D.  W.  Ohern  in  unpublished  ms.  on  Nowata 
and  Vinlta  quads. 

G.  C.  Clark  and  C.  L.  Cooper,  1927  (Okln.  Geol.  Surv.  Bull.  40H,  fig.  3).  [Show 
Welch  coal  nR  In  interval  btw.  Fort  Scott  coal  and  Chelsea  **.  lentil , and  as  lying 
60  ± ft.  below  Port  Scott  coal,  and  show  Cherokee  coal  as  In  interval  btw. 
Chelsea  rs.  and  Bluejacket  rs..  and  as  lying  100±  ft.  below  Chelsea  88.  The 
Chelsea  rs.  Is  shown  as  250±  ft.  below  Fort  Scott  coal  (top  of  Cherokee  sh.)  and 
as  200 ± ft.  above  Bluejacket  ss.] 

C.  D.  Smith,  1928  (Okla.  Geol.  Surv.  Bull.  40U.  map).  [Chelsea  ss.  mapped  In 
upper  part  of  Cherokee  fm.  Lies  lower  than  Verdigris  Is.  and  higher  than 
Bluejacket  rr.] 

C.  L.  Cooper,  1928  (Unlv.  Okla.  Bull.,  Proc.  Okla.  Acad.  Sci.,  vol.  7.  p.  161).  The 
Chelsea  a*,  lies  200  ± ft.  above  Bluejacket  rk.  It  forms  a prominent  escarpment 
from  upper  branches  of  Whiteoak  Creek,  thence  S.  and  W.  to  Chelsea. 

Cheltenham  fire  clay. 

Economic  term  for  a persistent  bed  of  fire  clay  in  basal  part  of  Penn, 
deposits  In  St.  Louis  Co.,  Mo.  Named  for  development  at  Cheltenham, 
St.  Louis  Co.  The  name  has  also  been  applied  to  a clay  in  basal  part 
of  Pottsvllle  fm.  of  SW.  and  central  western  111.,  that  is  supposed  to  be  the 
same  as  Cheltenham  clay  of  Mo.  (See  E.  F.  Lines,  111.  Geol.  Surv.  Bull. 
30,  1917,  pp.  G‘2,  04,  etc.) 

Chemehuevi  gravel. 

Pleistocene:  Western  Arizona. 

W.  T.  Leo.  1908  (U.  8.  G.  S.  Bull.  352.  p.  18).  Chemehuevis  gravel. — A series  of 
uncouKoilduted  gravels  that  lie  uncon.  on  Temple  Bar  cgl.  in  terraced  bluffs  along 
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Colorado  River  from  Grand  Canyon  to  the  Golf.  Thickness  700  ± ft.  max. 
Occupy  a measurably  narrow  belt  along  the  river,  having  been  deposited  as 
valley  filling  during  an  aggrading  stage  of  Colorado  River.  Numed  for  Cheme- 
huevis  I now  spelled  without  the  final  *1  Valley,  8.  of  The  Needles. 

Chemung  formation. 

Upper  Devonian : New  York  (western,  central,  and  eastern),  Pennsylvania, 
and  western  Maryland  and  Virginia. 

J.  Hall.  1839  (N.  Y.  Geol.  Surv.  3d  Ropt.,  pp.  322-326).  Chemung  group. — Rocks  and 
fossils  very  distinct  from  underlying  Ithaca  group.  Essential  difference  is  lithologi- 
cal characters  of  the  hb.  of  this  group,  absence  of  argill.  matter  in  most  layers,  these 
being  a nearly  pure  siliceous  rock,  harsh  to  touch,  and  generally  porous,  while  a 
large  proportion  of  mass  consists  of  compact  shales  and  argill.  sss.  softer  than  those 
below.  Occurs  in  valley  of  Chemung  River  and  well  defined  in  town  of  Chemung, 
Chemung  Co.,  N.  Y..  but  nowhere  in  county  1b  it  so  well  exposed  as  at  Chemung 
upper  uarrows,  about  11  mi.  below  Elmira.  A group  bo  well  defined  in  the  valley, 
and  particularly  in  town  of  Chemung,  merits  appellation  of  Chemung  group. 

L.  Vanuxem,  1840  (N.  Y.  Geol.  Surv.  4th  Rept,  p.  381).  A series  of  thin  ss.  flags 
with  fucoides  resembling  those  below  the  Ithaca  separates  Chemung  group  from 
Ithaca  group. 

J.  Hall,  1840  (N.  Y.  Geol.  Surv.  4th  Rept.,  pp.  389-395,  402-409.  452-455).  Chemung 
group. — Underlies  red  ss.  equiv.  to  Old  Red  sb.  of  Europe,  and  overlies  Portage  or 
Upper  Fucoldal  group.  Consists  of  (descending)  : (1)  Green  shales  with  thin 
beds  of  ss. ; (2)  dark,  nearly  black,  sandy,  highly  micaceous  sh.  with  septarla,  iron 
pyrites,  and  thin  Interstratified  masses  of  gray  ss.  containing  Chemung  fossils ; 
(3)  greenish-olive  sandy  sh.  or  very  shaly  ss..  never  slaty. 

L.  Vanuxem.  1842  (Geol.  N.  Y.,  pt.  3,  pp.  179-185).  Chemung  group. — Underlies 
Catsklll  group  or  Old  Red  ss.  and  overlies  Ithaca  group  (which  rests  on  Portage 
or  Nunda  group).  No  precise  line  of  division  observed  btw.  Ithaca  and  Chemung 
group.  A high  ridge  was  seen  rising  above  the  Inclined  plane  at  Ithaca ; the 
rocks  to  S.  contained  none  of  brownish  ss.  of  Ithaca  group  and  there  were  different 
fossils  noticed  in  the  two ; upon  these  differences  the  Chemung  group  was  founded. 
Best  s«»ctioD  for  examining  th«*  two  groups  is  from  head  of  Cayuga  Lake  to  Factory- 
ville.  At  Chemung  Narrows  the  evidence  of  difference  appeared  to  be  conclusive; 
so  also  in  Tioga  and  Broome  Counties,  where,  probably  with  one  exception  in 
Broome  Co.,  no  lower  rocks  than  Chemung  group  exist. 

E.  ErnmonB,  1846  (Agric.  N.  Y.,  vol.  1,  pp.  190-193).  Chemung  group. — Underlies 
Catskiil  group  and  overlies  Portage  group.  Includes  Ithuca  group,  because  there 
la  no  necessity  for  separating  the  Ithaca  from  the  Chemung  group.  Consists  of 
flags  and  slates  in  thinner  beds  than  those  of  Portage  group ; flags  are  gray,  olive, 
and  brown,  with  impure  calc,  bands  of  fossils ; the  shales  are  green  and  olive 
but  sometimes  black. 

In  1857  and  in  several  editions  of  his  Textbook  of  geol.  J.  D.  Dana  used  the 
term  Chemung  period  to  include  the  Chemung  and  Portage  of  later 
nomenclature.  Chemung  group  has  also  been  used  to  include  Portage, 
Chemung,  and  Genesee. 

In  1905  (N.  Y.  State  Mus.  Bull.  81)  J.  M.  Clarke  and  D.  D.  Luther  restricted 
Chemung  (as  Chemung  88.  and  sh.)  to  what  they  stated  to  be  the  bods 
included  in  it  by  Hall  in  his  1839  definition,  which  they  described  as  800 
ft.  of  light  and  dark  shales  and  light  blue-gray  siliceous  sss.,  with  a 
basal  bed  of  crumpled  black  sh.,  overlying  Prattsburg  sh.  (In  1904  (N.  Y. 
State  Mus.  Bull.  63)  they  had  included  the  Prattsburg  and  underlying 
High  Point  ss.  in  the  Chemung. ) 

In  1906  (Sci.,  n.  s.,  vol.  24,  pp.  350-372)  and  1909  (U.  S.  G.  S.  Watkins 
Glen-Catatonk  folio,  No.  169)  H.  S.  Williams  divided  Chemung  fm.  of  its 
typical  region  into  (descending)  ; (1)  Thin  cgl.  that  is  supposed  to  be 
same  as  Fall  Creek  cgl.  meinb.  of  Bradford,  Pa. ; (2)  Wellsburg  ss.  memb. ; 
and  (3)  Cayuta  sh.  memb. ; and  he  defined  it  as  resting  on  Enfield  sh. 
memb.  of  Portage  fm. 
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C.  A.  Hartnagel's  1912  Hdb.  19  of  N.  Y.  State  Mus.  followed  Williams'  subdi- 
visions of  Chemung  fm.,  and  divided  the  underlying  Portage  of  western 
N.  Y.  into  (descending)  : Wiscoy  sh.,  Nunda  ss.  (including  Laona  ss.  at 
base),  Gardeau  flags,  Dunkirk  sh..  Grimes  ss.,  Hatch  sh.  (=  Hanover  sh., 
and  Angola  sh.),  Rhinestreet  sh.,  Cashaqua  sh.,  and  Middlesex  sh.,  all  of 
which  were  said  to  carry  the  Naples  fauna. 

In  1919  (Geol.  Soe.  Am.  Bull.,  vol.  30,  p.  157),  1923  (Geol.  Soc.  Am.  Bull.. 
vol.  34,  p.  69),  and  1924  (N.  Y.  State  Mus.  Bull.  251,  pp.  149-157)  G.  H. 
Chadwick  made  the  following  changes  in  correlations  of  Chemung  and 
Portage  strata:  (1)  Fall  Creek  cgl.=Cuba  ss. ; (2)  Wellsburg  ss.=North- 
east  sh.,  Shumla  ss.,  Westfield  sh.,  and  Laona  ss. ; (3)  Cayuta  sh.=Go- 
wanda  and  underlying  Dunkirk  sh. ; (4)  the  underlying  beds  he  called 
Portage  group  and  the  overlying  beds  Qirard  and  Chadakoin  fms. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  369).  divided  Chemung  of  western 
N.  Y.  into  (descending)  : Chadakoin  beds,  Cuba  ss.,  Northeast  sh.,  Shumla  ss., 
Westfield  sh..  Laona  ss.,  Gowanda  sh..  and  Dunkirk  sh.,  and  divided  Chemung  of 
central  N.  Y.  (type  area)  into  (descending)  Fall  Creek  cgl.,  Wellsburg  ss..  and 
Cayuta  sh.  “The  Chemung  fuuna  is  a modified  Ithaca-IIamilton  fauna  and  is 
characterized  by  Spirifer  disjunctua.” 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  pt.  1,  pp.  202-203).  Chemung 
group  (of  which  Chadakoin  is  top  memb.  in  NW.  Pa.)  underlies  Panama  cgL 
(basal  memb.  of  Cattaraugus  fm.)  and  is  top  group  of  Chautauquan  series.  Panama 
cgl  = Wolf  Creek  cgl.,  Le  Boeuf  ss.,  and  Venango  3d  oil  sand. 

G.  H.  Chadwick,  1933  (Pan-Am.  Geol.,  vol.  60.  No.  3,  p.  200).  Chemung  of  Olean 
to  Genesee  River.  N.  Y.,  region  includes  (descending)  Northeast  sh.,  Shumla. 
Westfield,  Laona,  Gowandn,  and  Dunkirk,  and  is  older  than  Girard  and  Chadakoin. 
which  underlie  Wolf  Creek  (Panama)  cgl. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.  vol.  21,  No.  71,  table  opp.  p.  61),  dropped 
Chemung  from  classification  of  rocks  of  NW.  Pa.,  and  divided  his  Chautauquan 
series  into  Chadakoin  stage  and  Girard  stage,  with  Cuba  ss.  at  base. 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2.  pp.  313-326,  338-351,  352). 
Ganadawag  group  (pseudo  Chemung)  Includes  (descending)  Northeast  sh.,  8humla 
ss.,  Westfield  sh.,  Laona  ss.,  Gowanda  beds,  and  Dunkirk  black  sh.,  and  is  younger 
than  true  Chemung.  Type  Chemung  has  proved  itself  to  be  only  the  brachiopodt- 
ferous  facies  of  “Portage”  (Nunda)  group,  and  therefore  must  be  classified  as  top 
part  of  Senccan.  Senecan  series  is  divided  into : 


Chemung  group. 


Naples  group 


Genesee  group 


1 


Wellsburg  memb. 

CayutH  memb. 

Enfield  or  Attica  memb. 

Ithaca  or  8ony«a  fnewl  memb 

Sherburne  memb. 

Gorham  memb.  (Clarke). 


{Hanover  unit. 
Pipe  Creek  unit. 
Portage  unit. 

{Letchworth  (sh.) 
Gardeau  unit. 
Grimes  unit, 
f Hatch  unit. 
(Rhinestreet  unit, 
f Cashaqua  unit. 
(Middlesex  unit. 

{Standish  unit. 
West  River  unit. 
Genundewa  unit. 
Geneseo  unit. 


unit. 


Dunkirk  sh.  (basal  fm.  of  Canadaway  group  of  overlying  Chautauquan  series) 
includes  Fall  Creek  cgl.  Ip.  323.1  Type  Chemung  exposure  at  Chemung  Narrows 
Is  plainly  below  Wellsburg  memb.  [8ee  also  under  Portage  group.) 

G.  H.  Chadwick,  1935  (Am.  Mid.  Nat.,  voL  16,  No.  6,  p.  858).  Chemung  group  of 
Genesee  River  region  is  divided  into  (descending):  (1)  Hanover  olive  shales; 
(2)  Pipe  Creek  black  sh. ; (3)  Portage  (incorrectly  “Nunda")  ss.  or  hluestone: 
(4)  Lctchveorth  sh.  (Hall's  Portage  and  most  of  Clarke’s  “Gardeau”) ; (5)  Table 
Rook  ss.;  (6)  “Gardeau”  sh.  as  finally  restricted:  and  (7)  Grimes  sa.  The  Pipe 
Creek  and  Hanover  on  Genesee  River  combine  into  Wiscoy  sh. 
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For  many  years  Chemung  fm.  has  been  employed  In  Pa.,  Md.,  and  northern 
Va.  as  the  name  of  a series  of  marine  sss.  and  shales,  of  cray,  green,  and 
brown  colors  and  Upper  Dev.  age,  which  are  in  part  older  and  in  part 
grade  laterally  into  the  continental  red  lads  long  known  ns  Catskill  fm., 
and  which  overlie  sss.  and  shales  containing  what  has  been  known  as  the 
Portage  fauna  and  commonly  designated  as  Portage  fm.  In  western 
N.  Y.  and  NW.  Pa.  the  beds  that  have  for  many  years  been  called  Chemung 
fm.  are  overlain  by  a series  of  Dev.  or  Carhf.  beds  commonly  called 
Conewango  fm.  (In  places  divisible  into  Oswayo  and  Cattaraugus  fms.). 
which  is  in  turn  overlain  by  Knapp  fm. 

’Chemung  conglomerate. 

A term  applied  in  some  early  repts  to  upper  cgl.  of  Chemung  fm.  in  western 
N.  Y.  See  also  Jamcstoien  cgl. 

Cheneysville  sandstone  member. 

See  ChancyivUlc  ss.  memb.  The  U.  S.  Postal  Guide  spells  the  town  Chaneys- 
t'ille. 

Chengwatana  series. 

Pre-Cambrian  (Keweenawan)  : Eastern  Minnesota  (Kanabec  and  Pine 
Counties). 

C.  W.  Hall,  1900  (Am.  Ask.  Adv.  8ci.  Prof.,  vol.  40,  p.  191).  Chcngwatonn  scries. — 
Volcanic  rocks  first  identified  by  (T.  C-l  Chamberlin  as  belonging  to  Lake 
Superior  copper-bearing  fm.  Consist  * of  basic  eruptions  (lava  Howl  of  typical 
Ktructure).  with  5 intercalated  cgl.  beds  varying  in  thickness  from  5 to  104  ft. 
Not  less  than  45  lava  flows  were  counted  and  neither  top  nor  bottom  flow  was 
seen.  Thickness  nctually  exposed  10,000  ft.  Exposed  along  Snake  Biver  almost 
continuously  for  2 ml. 

C.  W.  Hall,  1901  (Geol.  Soc.  Am.  Bull.,  vol.  12.  p.  327).  Chengwatana  series.. — 
A series  of  eruptive  and  clastic  rocks  of  unusual  extent.  Consists  of  05  lava 
flows  containing  not  less  than  6 cgl.  beds.  Thickness  4.000  to  10,940  ft.  Belongs 
to  Keweenawan  series.  Outcrops  on  Snake  River  at  Chengwatana  [the  approved 
spelling). 

Chepultepec  dolomite. 

Lower  Ordovician  (Beekmantown)  : Northern  Alabama,  eastern  Tennessee, 
and  western  Virginia. 

E.  O.  Ulrich.  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pp.  549,  699-640,  pi.  27).  In 
Ala.  (Murphrees.  Birmingham.  Rnd  Cahaba  Valleys)  another  fm..  about  1,000  ft. 
thick,  characterized  by  abundant  soft  mealy  chert,  for  which  Chepultepec  Is 
proposed,  is  intercalated  btw.  top  of  typical  Knox  and  overlying  Canadian  t Beek- 
mantown J is.  and  dol.  At  Chepultepec  the  Canadian  Is.  and  dot  are  absent 
and  the  Chepultepec  is  uncon.  overlain  by  the  Stones  River.  The  Chepultepec 
is  a highly  cherty  mag.  Is.,  the  chert  always  soft  and  more  or  less  mealy. 
Fossils  common  in  upper  300  ft.  Not  recognized  in  Tenn.  Rests  on  beds  younger 
than  Copper  Ridge  chert,  which  are  supposed  to  represent  “Upper  Knox”  of 
Tenn.  Represents  last  of  Ozarkian  deposits  In  this  province.  Correlates  with 
Gasconade  of  Mo.  Basal  part  Is  = upper  part  of  Little  Falls  dol.  of  N.  Y., 
and  rest  of  fm.  Is  younger  than  Little  Falls  dol.  and  is  not  present  in  either  east- 
central  N.  Y.  [typical  Little  Falls  region  1 or  in  Champlain  Valley.  Correlates 
with  part  of  Oneota  dol.  of  upper  Miss.  Valley. 

In  1915  (U.  S.  Nat  Mus.  Bull.  92,  vol.  1,  p.  vil,  and  vol.  2,  pis.  1 and  2) 
R.  S.  Bassler,  who  collaborated  with  Ulrich,  redefined  the  Chepultepec 
as=so-cailed  tUpper  Knox  in  Tenn.,  and  as  resting  conformably  on  Copper 
Ridge  chert  in  both  Tenn.  and  Ala.  He  correlated  it  with  top  bed  only 
of  Little  Falls  dol.  of  Champlain  Valley,  N.  Y.  and  with  Gasconade 
of  Mo.,  and  showed  typical  Little  Falls  dol.  of  N.  Y.  as  much  older 
than  Copper  Ridge.  Bassler  repeated  this  definition  and  correlation 
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in  191!)  (Md.  Geol.  Surv.  Camb.  and  Ord.  vol.,  p.  51).  In  both  of  these 
repts  Bassler  placed  Chepnltepec  and  Little  Falls  dol.  as  older  than 
Beckman  town,  included  them  In  Ozarkian,  and  included  "Ozarkian”  in 
Cnmb. 

In  1924  (Tenn.  Dept.  Ed.,  Div.  Geol.  Bull.  28,  p.  34,  and  Bull,  31,  p.  16) 
Ulrich  placed  Chepultepec  uncon.  below  Tribes  Hill,  Included  former 
in  his  Ozarkian  system,  included  latter  in  his  Canadian  system,  and 
recognized  Chepultepec  in  eastern  Tenn.  uncon.  beneath  Longview  dol. 
and  conformably  above  Copper  fildge  dol. 

In  1926  C.  Butts  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14)  defined  the  Cliepulte- 
pec  as  resting  conformably  on  Copper  Ridge  dol.  and  in  Ala.  uncon. 
overlain  by  Longview  is.,  of  Beekmantown  age.  Butts  has  since  dis- 
criminated the  fin.  as  far  N.  as  Strasburg,  Shenandoah  Co.,  Va. 

Named  for  exposures  near  Chepultepec,  Blount  Co.,  Ala.,  30  mi.  NE.  of 
Birmingham. 

Originally  the  U.  S.  Geol.  Survey  classified  Chepultepec  dol.  ns  Cam  b.  or 
Ord.,  and  later  as  Upper  Camb.  In  Jan.  1936,  however,  the  age  desig- 
nation Lotccr  Ord.  ( Beekmantown ) was  adopted,  as  explained  under 
Beekmantoicn  group. 

Chequamegon  sandstone. 

Pre-Cambrian  (upper  Keweenawan)  : Northwestern  Wisconsin  (Bayfield 
and  eustern  Douglas  Counties). 

F.  T.  Tbwaites,  1912  (Wls.  Geol.  Nat.  Hist.  Surv.  Bull.  25,  p.  53).  Chequamegon  as. — 
Red  and  white  ss..  predominantly  of  quart*  grains,  with  thin  lenticular  beds  of  red 
sandy  sb.  Thickness  1.000  ft.  Top  fm.  of  Bayfield  as.  group.  Overlies  Devils 
Island  sa.  Named  for  exposures  on  Chequamegon  Bay. 

tCheraw  cobbles. 

Pleistocene  and  Pliocene!?):  Northeastern  South  Carolina  (Chesterfield 
County). 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C.,  advance  copies;  pub- 
lished in  190H,  in  S.  C.  Geol.  Surv..  ser.  4,  Bull.  2)  : 1907  (Summary  of  mineral 
resources  of  S.  C.,  I»p.  12,  20).  Chcraw  ( Lafayette ) p bane. — A fresh-water 
deposit.  The  fm.  designated  Chcraw  Cobbles,  the  equiv.  of  the  Lafayette,  has  been 
variously  assigned  to  Plio.  and  to  Plelst.  It  has  apparently  resulted  from  vast 
fresh-water  floods  which  extended  over  a great  flat,  constituted  by  the  median 
three-fifths  of  the  Coastal  Plain,  the  character  of  whose  waters  excluded  life 
forms  from  its  deposits.  These  waters  also  extended  up  the  greater  valleys  to 
foot  of  Blue  Ridge  Mtns.  The  Inauguration  of  the  great  floods  Is  marked  tn 
favored  places  by  the  survival  of  enormous  deposits  of  more  or  less  stratified  sands, 
which  followed  the  shore  line  as  It  retreated  inland  ; then  appear  the  cobbles  and 
pebbles,  which  were  deposited  high  on  the  scarps  of  the  Inclosing  ridges  of  tba 
Savannah,  Congaree,  Wuteree,  and  Great  Pec  Dee  Rivers,  along  their  courses 
from  the  mtns  to  and  beyond  the  fall  line.  But  let  it  Is'  carefully  observed  that 
there  arc  no  mnrglnal  beds  of  cobbles  along  either  the  Edisto  or  Black  Rivera, 
whose  waters  originated  in  the  Coastal  Plain. 

E.  Sloan,  1907  (Hdb.  of  S.  C.,  p.  92 1.  Chcraw  cobbler. — Freshwater  deposit  equiv. 
to  Lafayette.  Apparently  resulted  from  vast  fresh  water  floods  which  extended 
over  a great  flat.  Has  been  variously  assigned  to  Plio.  and  to  Pleist. 

C.  W.  Cooke.  1935  (personal  communication).  The  tCheraw  cobbles  of  Sloan  Is  In 
part  probably  Plio.  and  in  part  Pleist. 

Named  for  development  around  Chcraw,  Chesterfield  Co. 

tCherokee  slates. 

Lower  Cambrian : Western  North  Carolina. 

W.  C.  Kerr,  1869  (N.  C.  Geol.  Surv.  Rept.  2,  pp.  13-35).  Cherokee  slater. — 
Semlmetamorphic  clay  slates  and  shales,  sss.,  grits,  qtzltes,  cgls.,  and  la.  Occupy 
in  direct  cross  section  a space  of  more  than  10  mi.  Occur  along  Smoky  Mtns, 
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on  NW,  border  of  N.  C.  Believed  to  be  = Linville  platen.  Conspicuous  on 
Valley  River  and  therefore  called  Cherokee  elates.  They  pass  in  NB.  course 
up  Laurel  Valley  and  through  Smoky  or  Unakee  Mtns  into  Tenu. 

The  rooks  described  are  now  divided  into  several  fms.  (See  North  Caro- 
lina chart) 

Named  for  development  in  Cherokee  Co.,  N.  C.,  along  Valley  River. 

tCherokee  limestone. 

Mississippian : Southwestern  Missouri  and  southeastern  Kansas. 

W.  P.  Jenney.  1893  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  22  (author’s  edition  August 
1893),  pp.  178.  188,  191-202).  Cherokee  Is. — Ls.,  irregularly  interstratifled  with 
layers  of  chert,  185  to  220  ft.  thick.  Probably  representative  of  Warsaw  or  St. 
Louis  epoch.  Forms  top  div.  of  Subcarbon  if  erous  in  SW.  Mo.,  SE  Kans.,  and 
northern  Okla.  except  where  locally  Subcarbonlferous  shales  overlie  it. 

Practically  same  as  Boone  Is.,  older  name,  and  conflicts  with  Cherokee  sh. 

Named  for  Cherokee  Co.,  Kans. 

Cherokee  shale. 

Pennsylvanian  (early)  : Eastern  Kansas,  southeastern  Nebraska,  north- 
western Missouri,  and  northeastern  Oklahoma. 

E.  Haworth  and  M.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  vol.  2,  pp.  105-109).  Chero- 
kee sh. — Ashy  white  to  black  shales,  500  ft.  thick,  containing  many  beds  of  coal, 
88.,  and  ls.  Suggest  that  term  be  applied  to  all  shales  above  Galena  ls.  and  below 
Oswego  Is.,  unless  Swallow  ls.  should  prove  to  be  more  extensive  in  Cherokee  Co., 
Kans.,  than  now  seems  probable.  Should  such  be  the  case  the  term  should 
apply  only  to  shales  below  Swallow  ls.  (The  underlying  ls.  was  years  ago  proved 
not  to  be  Galena  Ik.,  but  to  be  of  Miss,  age.] 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines,  vol.  13).  Cherokee  xh. 
Underlies  Fort  Scott  ls.  niemb.  of  Henrietta  fm.  and  uncon.  overlies  Miss,  in  NW. 
Mo.  Is  basal  fm.  of  Don  Moines  group  and  of  Penn.  Includes,  near  top,  Lexington 
coal  ( = Mystic  coal),  nnd  lower  down,  at  different  (descending)  horizons,  Summit 
coal,  Mulky  (Macon  City)  coal,  Bevier  coal,  and  Tebo  (Lower  Ardmore)  coal. 

F.  C.  Greene,  1933  (Mo.  Bur.  Geol.  and  Mines  57th  Bien.  Rept.,  App.  II).  Lexington 
or  Butler  coal  occurs  In  lower  part  of  Labette  sh. ; the  upper  Fort  Scott  or  Summit 
coal  occurs  in  Fort  Scott  Is.,  0 to  15  ft.  above  its  base ; the  lower  Fort  Scott  or 
Mulky  coal  lies  in  upper  10  ft.  of  Cherokee  fm.  in  west-central  Mo. ; the  Bevier 
or  Williams  coal  lies  in  upper  part  of  Cherokee  sh.,  60  to  100  ft.  below  Mulky  coal. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  42,  61).  Lexington  coal  ( = Mystic 
coal  of  Iowa)  occurs  in  lower  part  of  Labette  sb. ; Summit  coal  occurs  in  lower 
part  of  Fort  Scott  ls. ; Mulky  and  Bevier  coals  lie  in  upper  part  of  Cherokee  sh. 

In  NE.  Okla.  Cherokee  sh.  uncon.  overlies  Morrow  fm.  (of  Penn,  age),  and 
contains  so  much  ss.  and  Is.  that  it  is  called  Cherokee  fm. 

Named  for  prominent  exposures  in  Cherokee  Co.,  Kans. 

Cherokee  zone. 

Cambrian  (?):  Northwestern  South  Carolina. 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C.  advance  copies;  published 
in  1908,  in  S.  C.  Geol.  Surv.,  nor.  4.  Bull.  2)  and  1907  (Summary  of  mineral 
resources  of  S.  C.,  pp.  6,  11,  12).  Cherokee  zone  ( Cambrian  t). — This  zone  conx- 
prises  a small  area  bounded  on  SE.  by  a line  which  extends  8W.  from  point  where 
King's  Creek  crosses  the  N.  C.  line,  by  Silver  Mtn  across  Broad  River,  and  thence 
across  Thicket ty  Creek  below  mouth  of  Limestone  Creek  to  a point  W.  of  their 
confluence,  where  it  encounters  Anderson-Spartanburg  zone ; which  zone  thence 
bounds  it  on  W.  and  NW.  to  N.  C.  line;  the  State  line  constitutes  the  bdy  on  N. 
Some  corresponding  fms.  of  probable  equivalence  are  Interruptedly  exposed  In  a 
narrow,  much  obscured  band,  which  extends  towards  Saluda  River,  along  the  line 
which  separates  Anderson-Spartanburg  zone  from  Abbeville- York  zone,  across 
Laurens  Co. ; exhibited  at  Frenchman’s  Creek,  at  Mahaffey  Kiln,  at  Masters  Kiln 
and  at  Raysors  Kiln.  Siliceous  slates  (slightly  carbonic),  qtzite,  hornblende  slates 
variously  merging  to  ls.  and  marble ; ottrellte  schists ; Itacolumlte ; slates  inter- 
bedded  with  hematite;  llthia  granite;  gneiss;  black  slates;  mica  slates;  meta- 
161627*— 38 27 
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morphosed  igneous  mag.  rocks  with  ientlcles  of  magnetite  and  bodies  of  asbestos : 
siliceous  and  mag.  hematite,  and  specular  iron  ores  intercalated  with  slates  ; mas- 
sive line  grained  gray  mica  slates;  intrusive  diabase  (distinctly  foliated). 

Probably  named  for  exposures  in  Cherokee  Co. 

tCherokee  limestone. 

Cambrian  (probably  Lower)  : Northwestern  South  Carolina. 

E.  Sloan,  1908  (8.  C.  Geol.  Surv.,  ser.  4.  Bull.  2,  p.  422),  under  heading  “Cherokee 
inns.’’  referred  to,  but  did  not  define,  Cherokee  la.  nnd  upper  Cherokee  (s. 

A.  I.  Jonas,  1932  (Am  Jour.  8ci.,  5th,  vol.  24,  p.  237).  "Cherokee  ls.“  of  Sloan 
was  called  Gaffney  marble  by  Keltb  [which  Miss  Jonas  assigns  to  pre-Camb.}. 

Cherrie  period. 

Pre-Cambrian : Montana. 

See  under  Bitterroot  period. 

Cherry  limestone. 

F.  B.  Plummer,  1910  (A.  A.  P.  G.  Bull.,  vol.  3,  p.  136),  in  quoting  Drake’s 
section  along  Colorado  River,  used  Cherry  for  the  Is.  called  chert  y by 
Drake.  E.  II.  Bollards,  1933  (Unlv.  Tex.  Bull.  3232,  p.  104),  used  “Cherry 
Is.,  Plummer,  1919,"  for  this  Is.  The  name  appears  to  be  a tyjtographlc 
error. 

Cherry  shale. 

Lower  Ordovician:  Eastern  Nevada  (Ely  region). 

C.  I R.  1 Keyes,  1923  (Pan  Am.  Geol.,  vol.  40.  pp.  53,  78).  Cherry  thaler,  200  ft. 
thick,  underlie  Willow  Iss.  and  overlie  Egan  Iss.  [On  p.  78  of  book  cited  the 
Cherry  thaler  are  defined  as  the  thick  argiil.  beds  forming  upper  part  of  Mid 
Ordovlcic  section  in  Egan  Range.]  Fully  exposed  on  Cherry  Creek,  N.  of  Ely. 

A iwtrt  of  Pogonip  Is. 

Cherry  Creek  group. 

Pre-Cambrian:  Central  southern  Montana  (Three  Forks  quadrangle)  and 
southwestern  Montana. 

A.  C.  Peale,  1896  (U.  8.  G.  8.  Three  Forks  folio.  No.  24 1.  Cherry  Creek  fm. — Inter- 
lamlnuted  gneiss,  mica  schist,  marbles,  crystalline  is.  and  qtzite,  all  highly  in- 
clined and  perfectly  conformable  with  one  another.  Thickness  7,000-1- ft.  Uneon. 
underlies  Belt  fm.  and  rests  on  Archean  gneiss  and  schist.  Occupies  area  of  30 
to  40  sq.  ml.  in  foothills  W.  of  Madison  River.  A limited  area  of  these  beds 
occurs  on  E.  side  of  Madison  Valley  at  W.  edge  of  Madison  Range.  Between 
Cherry  ('reek  [SW.  corner  of  Three  Forks  quad.  1 and  Wigwam  Creek,  on  W.  side 
of  Madison  Valley  the  upturned  edges  of  this  group  are  overlain  by  unchanged 
Camb.  beds. 

According  to  J.  T.  Pardee  (personal  communication)  the  rocks  named 
Cherry  Creek  by  Peale  do  not  resemble  the  Belt  series  but  do  very  closely 
resemble  the  rocks  mapped  by  Peale  as  “Archean." 

Cherry  Grove  sand. 

Subsurface  sand,  western  Pa.,  of  Chemung  age.  Supposed=Gartland  oil 
sand,  Garfield  sand,  and  Balltown  saud.  Named  for  Cherry  Grove,  War- 
ren Co.,  Pa. 

Cherry  Ridge  group. 

Upper  Devonian  or  Mississlpplan : Northeastern  Pennsylvania. 

I.  C.  White,  lag]  (2d  Fa.  Geol.  8urv.  Ropt.  G-.  p.  64).  Cherry  Rtdqe  protip. — Con- 
sists of  an  upper  dlv.,  divided  into  (descending)  : (1)  Cherry  Ridge  cgl.,  20  to  25 
ft. : (2)  Cherry  Ridge  shales,  20  to  25  ft.:  (3)  Cherry  Ridge  is.,  5 ft.:  nnd  a 
lower  div.  consisting  of  Cherry  Ridge  red  sh..  110  ft.  thick.  Weil  exposed  near 
Cherry  Ridge  F.  O.,  Wayne  Co.  Overlain  by  Elk  Mtn  lower  sands  and  underlain 
by  Itonesdnle  ss.  group,  all  Included  in  Catsklll  fm. 
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I.  C.  White.  1882  (2d  Pa.  Geol.  8urv.  Rept.  GB,  p.  78).  Cherry  Ridge  group  of  sec- 
tion extending  from  N.  line  of  Monroe  Co.  SE.  to  Kittatinny  (Blue)  Mtn,  con- 
sists of  (descending)  : Cgl.,  30  ft.;  sh.,  20  ft.;  cgl.,  25  ft.;  red  sh.  and  ss.,  500  ft. 

B.  Willard,  1930  (Geol.  80c.  Am.  Bull.,  vol.  47,  No.  4,  p.  577).  Cherry  Ridge  is 
another  of  I.  C.  White's  names,  but  it  was  rather  ill  chosen,  for  Cherry  in  Wayne 
Co.  gives  an  indifferent  exposure  of  these  beds,  but  good  exposures  are  rare,  and 
a complete  section  of  the  fm.  Is  unknown.  White  treated  Cherry  Ridge  as  a 
group  of  5 lithologically  unlike  members,  to  each  of  which  he  applied  name 
Chary  Ridge  with  an  appropriate  lithologic  designation.  Most  of  these  are  so 
local  that  they  can  be  disregarded,  and  the  situation  be  clarified  by  using  Cherry 
Ridge  red  beds  for  the  dominantly  red  succession  of  somewhat  varied  lithology 
which  separates  Elk  Mtn  ss.  (above)  from  Honesdale  ss.  (below).  Such  subdi- 
visions as  are  useful  will  be  renamed.  Thickness  170  ft.  (In  Wayne  Co.,  as  re- 
ported by  White)  to  275  to  300  ft.  on  Focono  Plateau,  btw.  300  and  400  ft.  along 
Lehigh  River  (where,  however,  Its  upper  bdy  is  vague),  600  ft.  in  Susquehanna  Val- 
ley. and  1.000 ± in  parts  of  Bradford  and  Tioga  Counties.  It  continues  W.  to  Sus- 
quehanna and  Juniata  Valley  in  Perry  Co.  I11  western  Potter  and  McKean  Coun- 
ties it  becomes  the  red  Cattaruugus  fm.  [which  U.  S.  G.  & classifies  as  Dev.  or 
Carbf.J.  At  least  2 units  of  the  Cherry  Ridge  deserve  attention.  White  reported 
a cgl.,  distinguished  by  red  quartz  pebbles,  in  upper  part  of  fm.  This  is  per- 
sistent bed  across  Focono  Plateau,  where  it  forms  small  ridges  and  hills  concen- 
tric to  E.  escarpment.  Because  of  its  occurrence  so  far  E.  on  the  Plateau  there 
seems  no  reason  for  placing  it 'in  the  Mount  Pleasant  rather  thun  in  the  Cherry 
Ridge  beds.  It  is  here  named  Pimple.  Hill  cgl.,  for  one  of  the  knobs  which  it 
supports — Pimple  Hill,  Monroe  Co.  It  is  exposed  along  Lehigh  River,  where, 
however,  other  cgls.  of  Bimllar  nature,  particularly  in  lower  part  of  the  Cherry 
Ridge,  help  support  Bear  Mtn.  SE.  of  Mauch  Chunk,  and  the  corresponding  ridge 
across  the  River  N.  of  Packerton.  Possibly  more  than  1 cgl.  Is  present  on  the 
Plateau,  but  the  IMmple  Hill  is  thought  to  be  the  most  persistent.  West  of 
Lehigh  River  the  Cherry  Ridge  carries  1 or  more  cgls.,  probably  the  lower  ones, 
all  the  way  to  Susquehanna  Valley.  [The  other  important  unit  in  his  Cherry 
Ridge  red  beds  is  his  Dybcrry  glomerate , q.  v.] 

Cherry  Ridge  sandstone. 

Upper  Devonian  or  Mississippian : Northeastern  Pennsylvania. 

I.  C.  White.  1881  (2d  Pa.  Geol.  Surv.  Rept.  G5,  p.  64).  Cherry  Ridge  as. — Gray, 
current  bedded,  pebbly  ss.,  15  ft.  thick.  With  underlying  Cherry  Ridge  la.  It 
forms  a conspicuous  rock  ledge  at  hundreds  of  places  in  all  parts  of  Wayne  Co. 
Followed  8.  it  becomes  coarser  and  finally  well  supplied  with  reddish  white  quartz 
pebbleB.  Overlain  by  Cherry  Ridge  shales.  All  Included  In  Cherry  Ridge  group. 

B.  Willard,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4.  p.  577),  discarded  this  name, 
as  explained  in  1936  entry  under  Cherry  Ridge  group. 

Cherry  Ridge  shales. 

Upper  Devonian  or  Mississippian:  Northeastern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  Or,  p.  64).  Cherry  Ridge  shale*.— 
Usually  of  greenish  or  olive  color.  Thickness  20  to  25  ft.  A part  of  Chprry  Ridge 
group.  Underlies  Cherry  Ridge  cgl.  and  overlies  Cherry  Ridge  ss. 

B.  Willard.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  577),  discarded  this  name, 
as  explained  in  1936  entry  under  Cherry  Ridge  group. 

Cherry  Ridge  conglomerate. 

Upi**r  Devonian  or  Mississippian : Northeastern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  GB,  p.  64).  Cherry  Ridge  cgl. — Grayish 
white,  very  hard  rock,  filled  with  reddish  quartz  pebbles  through  8.  half  of  Wayne 
Co.,  but  In  N.  half  of  that  county  the  pebbles  are  scattered  through  It  only  at 
some  localities.  Thickness  20  to  25  ft.  A calc,  breccia  often  occurs  at  base ; In 
eastern  Susquehanna  Co.  this  breccia  is  a black  stratum  5 ft.  thick.  The  cgl. 
caps  Collins  high  knob  Just  W.  of  Cherry  Ridge  P.  O.,  Wayne  Co.  Is  top  memb. 
of  Cherry  Ridge  group.  Overlain  by  Elk  Mtn  lower  sands  and  underlain  by 
Cherry  Ridge  shales. 

B.  Willard.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  .578),  replaced  this  name 
with  Pimple  Hill  cgl.,  and  retained  Cherry  Ridge  In  broad  sense  In  which  White  used 
the  name. 
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Cherry  Ridge  red  shale. 

Upper  Devonian  or  Mississippian : Northeastern  Pennsylvania. 

I.  C.  White.  1881  (2d  Pa.  Geol.  Surv.  Kept.  G#,  p.  66).  Cherry  Ridge  red  sh. — 
Red  Bh.  110  ft.  thick.  Often  subdivided  by  a middle  bed  of  15  to  20  ft.  of  gray 
current-bedded  ss.  and  in  some  places  Including  2 or  3 additional  thinner  sss. 
Persistently  underlies  Cherry  Ridge  Is.  throughout  the  region.  Is  basal  div.  of 
Cherry  Ridge  group. 

B.  Willard.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4.  p.  577),  discarded  this  memb. 
name  and  applied  Cherry  Ridge  red  bed*  to  all  of  Cherry  Ridge  group  of  White, 
q.  y. 

Cherry  Ridge  limestone. 

Upper  Devonian  or  Mississippian:  Northeastern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Kept.  G*,  pp.  65-66).  Cherry  Ridge  la. — 
An  aggl.  of  chips  of  si.  or  sh.,  fish-bone  fragments,  pieces  of  fossilised  wood,  and 
often  a large  quantity  of  sand,  all  cemented  together  by  lime.  In  respect  of  amount 
of  carbonate  of  lime  In  the  rock  It  cannot  be  said  to  deserve  the  name  of  Is.  Is 
one  of  most  remarkable  and  persistent  of  Catsklll  strata.  Extends  over  large  part 
of  Wayne  Co.  Included  in  Cherry  Ridge  group.  It  always  immediately  underlies 
Cherry  Ridge  bs..  and  In  fact  is  a port  of  it,  for  while  the  average  thickness  of  the 
calc,  part  of  the  rock  may  be  called  5 ft.,  it  varies  greatly,  rising  here  and 
there  into  the  ss.  beds,  and  the  sand  descending  elsewhere  into  the  Is.  bed.  In 
N.  Y.  State  repts  for  1844  this  rock  Is  properly  referred  to  as  Catakill  la. 

B.  Willard.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47.  No.  4,  pp.  571-578),  replaced  this 
name  with  Dyberry  glomerate,  ns  explained  under  that  name. 

Cherryvale  shale.  (In  Kansas  City  group,  Kansas.) 

Cherryvale  shale  member  (of  Kansas  City  formation,  Missouri). 

Pennsylvanian : Eastern  Kansas,  southeastern  Nebraska,  and  northwestern 
Missouri. 

E.  Haworth,  1898  (Kan*.  Univ.  Geol.  Surv.,  vol.  3,  pp.  47—48,  102).  Cherryvale 
ahalea. — Shales,  120  ft.  thick,  prominent  from  Coffeyville  almost  to  Neosho  River. 
Overlie  Mound  Valley  Is.  and  underlie  Independence  Is. 

G.  I.  Adams,  1903  (U.  S.  G.  S.  Bull.  211).  Cherryvale  sh,  of  SE.  Kans.  underlies 
Drum  Is.  ( = Independence  Is.,  preoccupied)  and  overlies  Dennis  Is.  ( = Mound 
Valley  Is.). 

E.  Haworth  and  .T.  Bennett,  1908  (Kans.  Acad.  Sci.  Trans.,  vol.  21,  pt.  1).  Cherry- 
vale sh.  underlies  Drum  Is.  and  overlies  Dennis  Is.  But  Adams  confused  the 
Dennis  with  the  older  Mound  Valley  Is.,  which  underlies  Galesburg  sh.  We 
retain  Dennis  for  the  upper  Is. 

In  1912  the  equivalency  of  Independence  Is.  with  Drum  Is.  was  considered 
established,  and  Independence  Is.  was  discarded  for  Drum  by  the  U.  S. 
Geol.  Survey,  and  Winter  set  Is.  was  adopted  (priority)  for  the  Is.  under- 
lying the  Cherryvale,  its  correlation  with  Dennis  Is.  being  regarded  as 
established.  (See  H.  Hinds  and  F.  C.  Greene,  Mo.  Bur.  Geol.  and  Mines 
vol.  13,  1915.)  This  definition  of  Cherryvale  sh.  (as  underlying  Drum  Is. 
and  overlying  Winterset  Is.)  was  continued  by  Kans.  Geol.  Survey  until 
1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3).  when  R.  C.  Moore  stated  that  the  true  Drum  Is.  is  a higher  Is. 
than  the  Drum  of  Hinds  and  Greene  (=De  Kalb  ls.)#  and  he  included 
the  De  Kalb  Is.  in  the  Cherryvale  sh.  This  definition  of  Cherryvale 
was  adopted  by  Moore  and  G.  E.  Condra  in  their  Oct  1932  revised 
classification  chart  of  the  Penn,  rocks  of  Kans.  and  Nebr. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  pp.  18,  34+).  Cherryvale  sh.  Of 
SE.  Kans.  underlies  true  Drum  Is.  and  overlies  Winterset  Is.  memb.  of  Dennis  Is. 
It  corresponds  to  beds  here  named  (descending)  Quivira  sh..  Westerville  Is.,  Wea 
sh..  Block  Is.,  and  Fontana  sh.  The  Drum  is.  of  Hinds  aud  Greene  at  Kansas 
City  is  the  true  Westerville,  and  tbelr  Cherryvale  sh.  includes  only  Wea  sh.. 
Block  Is.,  and  Fontana  sh. 
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R.  C.  Moore,  1936  (Kans.  Oeol.  Surv.  Bull.  22,  p.  98).  Type  Cherryvnle  sh.  overlie? 
Wintereet  Is.  and  underlies  Drum  la.  It  Is  60  ft.  thick  about  2 ml.  8.  of  Cherry- 
vale.  It  appear?  that  Cherry  vale  ah.  of  type  region  is  very  lenticular  and  tbut  It 
ig  lower  than  other  fairly  thick  sh.  and  ss.  locally  occurring  above  flaggy  Iss.  and 
below  Drum  Is.  Correlation  of  Cherryvnle  sh.  with  Fontana  and  other  fms.  btw. 
Wintereet  and  Drum  lss.  of  Kansas  City  area  Is  very  uncertain.  It  is  not  advis- 
able at  present  to  use  Cherryvnle  except  in  vicinity  of  Cherryvale.  [On  p.  45 
Moore  placed  Cherryvale  sb.  of  “old  classification”  opposite  Wea  sh.,  Block  Is., 
and  Fontana  sh.  of  “revised  classification."] 

Named  for  exposures  in  vicinity  of  Cherryvale,  Montgomery  Co.,  Kans. 

Cherry  Valley  limestone.  (In  Marcellus  shale.) 

Middle  Devonian:  Central  and  east-central  New  York. 

J.  M.  Clarke,  1903  (N.  Y.  State  Mus.  Hdb.  19,  chart).  [In  central  and  east-central 
N.  Y.  columns  there  appears:  Marcellus  sh.  ind.  Cherry  Valley  la.] 

C.  A.  Hartnagel.  1912  (N.  Y.  State  Mus.  Hdb.  19,  pp.  64-05  and  chart).  Marcellus 
black  ah.  includes  near  Its  base  at  Cherry  Valley  a la.  with  Anarcestes  plebeiformis 
and  the  Agoniatites  Is.  The  latter  Is.  extends  in  force  from  Schoharie  to  Ontario 
Co.  West  from  there  the  basal  sh.  becomes  more  calc.,  and  in  Erie  Co.  the 
Agoniatite  layer  and  the  strata  below  it  have  become  so  far  assimilated  with 
Onondaga  Is.  as  not  to  be  readily  distinguished  from  it  For  these  calc,  layers 
specially  characterized  by  the  goniatite?  found  therein,  the  name  Cherry  Valley  Is. 
(1903  Clarke)  has  been  suggested. 

T.  C.  Hopkins.  1914  (N.  Y.  State  Mus.  Bull.  171.  pp.  6-26),  gave  thickness  of 
Cherry  Valley  or  Agoniatites  Is.  in  Syracuse  quad,  as  3 ft.,  and  described  It  as 
impure  Is.,  very  fossillferous,  lying  15  ft.  above  base  of  Marcellus  sh. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sci.,  5th,  vol.  19,  pp.  131-132),  applied  Union  Springs 
tnemb.  to  basal  beds  of  Marcellus  sh.,  separating  Cherry  Valley  Is.  from  underlying 
Onondaga  Is. 

Chesaning  moraine. 

Pleistocene  (Wisconsin  stage)  : Central  Michigan.  Shown  on  moraine  map 
(pi.  32)  In  U.  S.  G.  S.  Mon.  53.  Named  for  Chesauing,  Saginaw  Co. 

Chesapeake  group. 

Miocene  (upper  and  middle)  : Eastern  Maryland,  Delaware,  Virginia,  and 
North  Carolina. 

N.  H.  Darton,  1891  (Oeol.  Soc.  Am.  Bull.,  vol.  2,  pp.  431-450,  map).  Chesapeake 
fm. — The  Mio.  [marine]  deposits  of  eastern  Va.  and  Md..  which  attain  their 
greatest  development  adjacent  to  Chesapeake  Bay.  Basal  part  Is  mainly  dark- 
colored  clays  and  fine  mealy  sands  containing  the  extensive  and  well-known 
diatomaceous  deposits.  These  are  overlain  by  lighter-colored  clays  and  sands  with 
occasional  local  inclusions  of  blue  marl.  Upper  part  is  coarser-grained  and  con- 
sists chiefly  of  white  beach  sands  containing  shells  and  deposits  of  shell  fragments 
and  occasional  argill.  members.  Thickness  of  fm.  1,000  ft.  It  is  a physical  unit 
and  can  hardly  be  separated  faunally  Into  Marylundian  and  Virginian,  ns  proposed 
by  Hellprin.  The  faunal  change  is  transitional.  Uncon.  underlies  Appomattox  fm. 
and  uncon.  overlies  Pamunkey  fm.  (Eocene). 

W.  H.  Dali,  1892  (U.  S.  G.  S.  Bull.  84.  p.  123).  For  the  Mio.  strata  extending  from 
Del.  to  Fla.,  but  best  developed  in  Md.,  Va.,  and  the  Carolinas  during  Yorktown 
epoch  of  Dana,  including  a largo  part  of  Hellprln’s  Marylandian,  Virginian,  and 
Carolinian,  I propose  the  name  Chesapeake  group.  These  beds  are  displayed  In  all 
their  breadth  on  Chesapeake  Bay  and  Its  estuaries.  I have  been  unable  to  use 
Heilprin’s  names,  as  they  have  never  been  recognizably  defined,  nor  am  I con- 
vinced that  they  apply  to  any  definite  geologic  facts,  although  there  Is  a gradual 
change  In  fauna  from  older  to  newer  beds.  For  the  strata  bordering  on  the 
Chesapeake  In  Md.  and  Va.  which  belong  to  the  Mio.,  Darton  has  proposed  (Bull. 
G.  8.  A.,  vol.  2,  1891,  p.  443,  but  not  known  to  writers  till  this  essay  was  prac- 
tically finished)  the  name  Chesapeake  fm.  This  term  as  used  by  him  Is  = “Miocene” 
as  heretofore  understood  in  these  states,  and  is  strnt.  homonym  of  the  chronologic 
“Yorktown  epoch”  of  Dana.  The  term  Chesapeake  group,  as  independently  sug- 
gested, here  includes  as  tj'pical  Dart  on’s  Chesapeake  fm.  and  also  nil  other  beds 
belonging  to  same  horizon  and  containing  same  generul  fauna  on  Atlantic  and 
Gulf  coasts  of  U.  S. 
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In  Md.  the  Chesapeake  group,  as  the  Mio.  deposits  are  now  called,  is 
divided  into  (descending)  St.  Marys,  Choptank,  and  Calvert  fms. ; in 
eastern  Va.  into  Yorktown,  St.  Marys,  Choptank,  and  Calvert  fms.;  in 
eastern  North  Curolina  N.  of  Hatteras  axis  into  Yorktown  and  St.  Marys 
fms.,  while  S.  of  Hatteras  axis  the  Duplin  marl  is  sole  representative  of 
the  group.  In  some  early  repts  the  name  was  used  in  Florida,  but  that 
usage  no  longer  prevails. 

Cheshewalla  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

D.  E.  Winchester,  K.  C.  Ilealrl  et  al.,  1018  (U.  8.  G.  S.  Bull.  088G,  pp.  00-61). 
Cheithewalla  »s. — The  first  heavy  bed  of  massive  as.  below  Lnbadie  Is.  In  T.  25  N., 
R.  10  E.  Thickness  20  to  50  ft.  Is  separated  from  the  Lnbadie  by  C0±  ft.  of 
sh.  and  thlu  hard  sss.,  with.  In  a few  localities,  a very  thin  Is.  a few  ft.  above  the 
Cheshewalla.  The  Cheshewalla  Is  fine  grained,  moderately  well  cemented,  rather 
soft,  and  cress  bedded.  Few  fossils.  Along  most  of  its  outcrop  in  this  Twp  It 
appears  as  a single  heavy  bed  without  Interbedded  sh..  but  locally  It  contains 
lentils  of  red  sh.  a ml.  or  less  long,  which  cause  the  formation  of  benches.  It 
lies  60  or  70  ft.  above  Rcvurd  ss.  Is  well  developed  near  point  where  Cheshewalla 
Creek  empties  into  Nelagoney  Creek.  In  SE)i  sec.  9. 

Cheshire  quartzite. 

Lower  Cambrian:  Western  Massachusetts  and  Connecticut,  southwestern 
Vermont,  and  southeastern  New  York. 

B.  K.  Emerson.  1892  (U.  S.  O.  S.  Ilowley  sheet,  i.  e„  proof  sheets  of  geol.  maps 
and  text  intended  for  n geol.  folio,  but  never  completed  and  published  in  that 
form,  although  cited  in  U.  S.  G.  S.  Bull.  191,  1902).  [Cheshire  qtzite  is  shown 
as  overlying  Becket  gneiss  and  underlying  [it  overlies]  Dalton  phyllite.] 

B.  K.  Emerson.  1898  (U.  S.  G.  S.  Mon.  29,  p.  18).  [Cheshire  white  ffranular  qtzite 
is  shown  ns  underlying  Hoosnc  schist  and  overlying  Becket  gneiss  in  Berkshire 
Hills  and  Conn.  Valley.  As  thus  defined  it  included  Dalton  fm.] 

B.  K.  Emerson,  1899  (D.  S.  G.  S.  Bull.  159).  Cheshire  qtzite. — White  sugary’ 
qtzlte,  often  tourmaline  bearing.  Divided  on  map  into:  (1)  Phyllite  at  top  of 
Cheshire  qtzite;  (2)  Cheshire  qtzite;  (3i  mica  schist  in  Cheshire  qtzite.  Under- 
lies Stockbridge  Is.  and  overlies  Becket  gneiss  In  eastern  Berkshire  Co.,  including 
I>nlton  type  loc.  at  N.  [As  thus  defined  and  mapped  Cheshire  Included  Dalton  fm.] 

B.  K.  Emerson  1917  (U.  S.  G.  S.  Bull.  597.  pp.  32—34  and  map).  Cheshire  qtzite. — 
A granular  quartz  rock  of  very  massive  habit,  rather  fine  and  even  grain,  and 
colorless  or  slightly  iron  tinted.  In  places  very  feldsputhic.  Grades  into  under- 
lying Dalton  fm.  and  Is  overlain  by  Stockbridge  Is.  Typical  exposures  nt  and 
near  Cheshire,  Berkshire  Co.,  Mass.  [This  is  present  approved  definition  of  Che- 
shire.] 

fOheshire  schist. 

A name  casually  applied  by  It.  Pumpelly  (IT.  S?  G.  S.  Mon.  23,  18tM ) to 
Berkshire  schist  in  Cheshire,  Mass. 

fChester  sandstone. 

Mississippian : Illinois  and  Missouri. 

G.  C.  Swallow,  1858  (Am.  Ass.  Adv.  Sci.  Proc.,  vol.  11,  pt.  2,  p.  5).  Chester  ss. — 
Topmost  ss.,  75  ft.  thick,  of  Lower  Carbf.  In  Mo.  Underlain  by  Upper  Archimedes 
Is.  (250  ft.  thick)  at  Chester,  ill.,  succeeded  below  by  Ferruginous  ss.  (195  ft. 
thick),  and  St.  Louis  la.  (225  ft.  thick). 

S.  Weller,  1920  (111.  Geol.  Surv.  Bull.  41.  p.  123).  Chester  ss.  of  Swallow  (Am. 
Ass.  Adv.  Sol.  Proc.,  vol.  11,  pt.  2,  p.  5,  1858 ) Is  Palestine  ss. 

In  some  early  III.  Geol.  Surv.  repts.  the  term  “lower  Chester  ss.”  was  ap- 
plied to  f Ferruginous  ss.  and  treated  as  basal  fm.  of  Chester  group. 

Named  for  exposures  nt  Chester.  Randolph  Co.,  111. 
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Cheater  group. 

Mississippi:!!!  (upper)  : Illinois,  southern  Indiana,  eastern  Missouri,  Ken- 
tucky, Tennessee,  and  northern  Alnbamn. 

A.  II.  Worth!'!!.  I860  (Am.  Ass.  Adv.  8cl.  Proc..  rot.  13,  pp.  312—313).  Upper  Archl- 
medea  itr  Cheater  la.  usually  consists  of  3 subdivisions : <11  Upper  Is.,  40  to  60  ft. 
thick  in  Pope  Co.,  Ill,,  massive,  gray,  In  regular  beds  with  arglll.  partings ; (2) 
aren.  or  calcareo-argill.  material,  which  in  Pope  Co.  contains  shaly  ss.  with  terres- 
trial plants:  (3)  lower  Is. 

A.  H.  Wortbcn,  1866  (111.  Geol.  Sure.  vol.  1,  pp.  40.  77.  284-292,  305-308).  Cheater 
group. — In  1853  1 designated  in  my  notes  the  beds  at  Chester  as  Cheater  la.  In 
1856  Hall  read  a paper  before  Albany  Inst.  Ills  reasons  for  substituting  Koakaakia 
tor  Cheater  la.  do  not  appear,  and  we  [Wortben  and  F.  It  Meek)  prefer  to  retain 
the  name  first  given  to  It,  when  Its  true  position  In  the  series  was  determined. 
The  group  consists  of  3 or  more  Iss.  with  intercalated  beds  of  aren.  and  arglll. 
shales  and  sss.,  500  to  800  ft.  thick,  underlying  Coal  Mensures  and  Millstone  grit 
and  overlying  St.  Louis  group  [Meramcc  groupl.  Includes  Ferruginous  [Aux 
Vases)  ss.  at  base. 

Ill  succeeding  years  Cheater  group  acquired  the  greatly  preponderant  us- 
age ns  the  name  for  these  rocks,  and  in  1911  the  U.  S.  Geol.  Survey  de- 
cided to  adopt  that  name  for  its  publications,  in  preference  to  Kaakaakia 
group. 

According  to  Worthen’s  definition  of  Chester  group  the  tFerruginous  ss. 
was  its  hnsal  fin.  in  HI.,  its  type  area.  According  to  original  definition  of 
Ste.  Genevieve  Is.  (Sbuinard,  18fit)),  that  fm.  underlies  the  tFerruginous 
ss.  and  overlies  St.  Louis  is.  (restricted  to  pre-Ste.  Genevieve  lieds)  in 
Ste.  Genevieve  Co.,  Mo.,  the  Ste.  Genevieve  type  area.  In  1892  C.  R. 
Keyes  introduced  the  geographic  name  Aux  Vaeca  ta.  to  replace  the 
descriptive  term  Frrruginoua  as.  of  Shumard  and  others.  The  type  loc. 
of  Aux  Vases  ss.  is  on  Aux  Vases  River,  Ste.  Genevieve  Co.,  Mo.  In 
subsequent  repts  the  Cypress  ss.  was  iniscorrelnted  with  Aux  Vases  ss„ 
but  it  is  now  known  to  Ik*  younger. 

In  southern  111.  the  Chester  group  is  now  divided  Into  (descending)  : Kin- 
kaid  Is.,  Degonin  ss.,  Clore  Is.,  Palestine  ss.,  Menard  Is.,  Waltersburg  ss., 
Vienna  Is.,  Tar  Springs  ss.,  Glen  Dean  Is.,  Hardinsburg  ss.,  Golconda 
fm..  Cypress  ss..  Paint  Creek  fm..  Yankeetown  chert,  Renault  fm„  and 
Aux  Vases  ss.  There  lias  long  been  disagreement  as  to  whether  the 
underlying  Ste.  Genevieve  is.  lielongs  In  whole  or  in  part  to  Chester 
group  or  to  Meramee  group.  (See  under  file.  Grncrirrc  la.)  The  D.  8. 
Geol.  Survey  did  not  for  many  years  assign  the  Ste.  Genevieve  to  either 
group,  but  in  May  1937  it  was  decided  to  adopt  Weller’s  interpretation 
that  “Upper  Ohara"  of  repts  lielongs  lo  Renault  fin.,  and  to  transfer  the 
remainder  of  Ste.  Genevieve  Is.  to  Meramee  group,  as  classified  by  III. 
Geol.  Survey.  For  subdivisions  of  Chester  group  in  other  States,  see  the 
State  correlation  charts. 

Named  for  Chester,  Randolph  Co.,  III. 

(Chester  limestone. 

See  1st  entry  under  Chrater  group. 

Chester  amphibolite. 

Ordovician:  Western  Massachusetts  and  Connecticut  and  southeastern  Ver- 
mont. 

B.  K.  Emerson.  1892  (U.  8.  G.  8.  Hawley  sheet.  I.  e.,  proof  sheets  of  geol.  maps 
and  tPXt  Intended  for  a geol.  folio,  hut  never  completed  and  published  In  that  form, 
although  cited  In  U.  S.  G.  8.  Bull.  191.  1902).  Cheater  amphibolite,  with  beds 
of  aaxonlte,  serpentine,  steatite,  emery  and  magnetite.  The  unique  emery  bed  at 
Chester  gives  the  name.  Underlies  Savoy  schist  and  overlies  Rowe  schist. 
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B.  K.  Emerson.  1894,  ns  reported  by  R.  Pumpelly  (U.  S.  G.  8.  Mon.  23,  pp.  29-30) . 
Cheater  amphibolite. — Hornblende  schist,  often  with  serpentine.  Thickness  from  a 
feather  edge  to  3,000  ft.  Overlies  Rowe  schist  and  underlies  Plainfield  schist. 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Holyoke  folio.  No.  50;  also  U.  S.  G.  8.  Mon.  20, 
pp.  78-156  and  pi.  34).  Cheater  amphibolite. — Dark  preen,  Happy  hornblende  schist, 
in  places  changed  to  serpentine  and  emery,  wdth  beds  of  altered  Is.  which  are 
believed  to  be  contemp.  with  Bellowspipe  Is.  Underlies  Savoy  schist  and  overlies 
Rowe  schist.  Named  for  the  unique  emery  bed  at  Chester.  Mass.,  which  occurs  in 
It.  I See  also  B.  K.  Emerson,  1917  <U.  8.  G.  8.  Bull.  597.  pp.  41-42).] 

Chester  County  gneiss. 

Pre-Cambrian  (?)  : Southeastern  Pennsylvania. 

T.  D.  Rand,  1900  (Phllfl.  Acad.  Nat.  Sci.  Proc.  1900,  pt.  1).  Charter  County  gneiss. — 
Sometimes  resembles  a pegmatite,  often  a very  feldspathic  gneiss ; occasionally  it 
is  a hornblende  or  mica  schist  or  a micaceous  gneiss.  Name  Is  provisional.  Well 
exposed  in  Williams’  quarry,  on  Phoenixville  Branch  of  Pa.  R.  R.t  near  Aldham 
Station. 

According  to  G.  W.  Stose  (personal  communication  I)ee.  1936)  the  rook 
exposed  at  locality  mentioned  above  is  granite  or  pegmatite. 

Chesterfield  group. 

Upper  Triasslc:  Eastern  Virginia  (Richmond  Basin). 

N.  8.  Shaler  and  J.  It.  Woodworth,  1899  (C.  8.  G.  8.  19th  Ann.  Rcpt.,  pt.  2.  pp. 
435—438).  Cheater  Jit  Id  group  mapped  over  most  of  Chesterfield  Co.  Is  divided 
into  Ottordnle  sss.  above  and  Vinita  beds  below.  Top  group  of  Newark  system  in 
Richmond  Basin.  Overlies  Tuckahoc  group. 

Chesterfield  zone. 

Pre-Cambrian:  Northern  South  Carolina. 

See  Edgefield-Chester/lcld  zone. 

Named  for  exposures  in  Chesterfield  Co. 

Chesterfield  limestone. 

Pre-Cambrian:  Northern  New  York  ( Adirondacks). 

H.  L.  Ailing.  1918  (N.  Y.  State  Mus.  Bull.  199.  pp.  114-115  and  fig.  25).  Cheater - 
field  la.,  50  ft.  thick,  seems  to  be  a new  one  in  Grenville  stratigraphy,  although 
It  may  be  a phase  of  Faxon  la.  Uncertainty  as  to  rock  that  underlies  it,  as  ex- 
posures are  rare  (hut  on  map  it  is  shown  above  Dresden  amphibolite].  Is  over- 
lain  by  “Dixon"  schist. 

Chest  erlan. 

A time  term  applied  by  some  geologists  to  the  epoch  during  which  the 
Chester  group  of  rocks  was  dejxwdted. 

t Chester  Valley  limestone. 

See  under  t Valley  In. 

Chestnut  sandstone  member  (of  Pottsville  formation). 

Pennsylvanian:  Central  Alabama. 

C.  Butts.  1910  (U.  8.  G.  8.  Birmingham  folio.  No.  175.  p.  10).  Chestnut  an.  memb  — 
Persistent  quarrxose  ss.,  100  ft.  thick,  making  Chestnut  Ridge,  and  occurring  in 
lower  part  of  Pottsville  fm.  In  Cahaha  coal  field.  Immediately  overlies  Gould 
group  of  coals. 

Named  for  Chestnut  Ridge,  Jefferson  Co. 

tChestnut  Hill  schists  and  gneisses. 

Pre-Cambrian  (Glenurin  series)  : Southeastern  Pennsylvania. 

C.  E.  Hall,  1881  (2d  Pa.  Oeol.  Surv.  Rept.  C«.  map  and  pp.  24-27).  Chestnut  BUI 
garnet iferoua  schists  [on  nutp].  Chestnut  Hilt  group  of  garnet  schists,  serpentines. 
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and  gneisses  fin  text].  Extends  from  vicinity  of  Chestnut  Ilill  to  Delaware  Co. 
line  at  Bryn  Mawr.  Is  younger  than  Manayunk  group.  I On  his  map  of  Delaware 
Co.,  I’a.,  he  used  Cheat  nut  Hill  schists  and  slates.] 

In  part  Wissnhickon  fm.,  in  part  igneous  rooks. 

Chetamon  limestone. 

Upper  Cambrian:  Alberta  (Jasper  Park). 

P.  E.  Raymond.  1930  (Am.  Jour.  Sci..  5th,  vol.  20.  pp.  291,  300).  Chetamon  la.,  200 
fr.  thick.  Assigned  to  Upper  Camb.  (on  p.  300 1.  (Appears  to  be  named  for 
Mount  Chetamon.] 

Che  tang  limestone. 

Cambrian  : British  Columbia  and  Alberta. 

C.  D.  Walcott,  1913  (Smithsonian  Misc.  Coll.,  vol.  57,  No.  12.  pp.  335,  338). 

Chetopa  shales. 

A term  employed  by  C.  (It.)  Keyes  to  replace  Cherokee  sh.  (Penn.),  be- 
cause of  prior  use  [long  ago  abandoned]  of  Cherokee  in  N.  C.  (See 
Pan. -Am.  Geol.,  vol.  56.  p.  349,  1931,  and  vol.  57,  pp.  217,  219,  223.  1932.) 
Named  for  R.  R.  station  near  Kans.-Okla.  line,  across  Grand  River  from 
Cherokee  Co.,  Kans. 

Cheverio  formation. 

Mississippinn : Nova  Scotia. 

W.  A.  Bell,  1921  (Am.  Jour.  Sol.,  5th,  vol.  1,  p.  162). 

Chewacla  marble. 

Pre-Cambrian : Eastern  Alabama  (Lee  County). 

W.  F.  Prouty,  1916  (Ala.  Geol.  Surv.  Bull.  18,  pp.  94—95).  Chewada  dol.  marble. — 
A highly  crystalline  dol.,  for  moat  part  n beautiful  pearly  white  stone.  Occurs  as 
a narrow  NE.— SW.  strip  about  5 mi.  SE.  from  Opelika,  I.ee  Co.  Hus  been  ex- 
tensively quarried. 

G.  I.  Adams,  1926  (Ala.  Geol.  Surv.  Spec.  Kept.  No.  14,  map,  p.  33).  Cheieacla  marble 
tentatively  assigned  to  Algonkian. 

In  view  of  fact  that  “Areliean  system”  and  “Algonkian  system”  have  been 
discarded,  this  fm.  is  now  classified  by  U.  S.  Geol.  Survey  as  pre-Camb. 

Chewaucan  formation. 

Pleistocene:  Central  southern  Oregon. 

W.  D.  Smith,  1926  (Oreg.  Univ.  Commonwealth  Rev.,  vol.  8,  pp.  207-214).  Chewau- 
can  fm. — Oxldixed  gravel,  containing  pebbles  and  small  boulders  of  all  older  fms.  of 
region.  Thickness  25  to  100  ft.  Typically  exposed  along  Cbewaucan  River  in 
vicinity  of  Cbewaucan  Marsh,  Lake  Co. 

Chewelah  argillite. 

Paleozoic:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Surv.  Bull.  20,  p.  63,  map).  Chewelah  argillite. — 
Interbedded  quartz  mica  schists,  pbyllites,  argillites,  calc,  argillites,  doloniitic  Iss., 
argilL  las.,  and  narrow  bands  of  qtzite;  the  quartz  mica  schists  more  abundant 
than  In  any  other  fm.  of  Stevens  series,  and  range  from  silver  white  to  shades  of 
red  and  gray.  Thickness  4,000 ± ft.  Rests  on  Addy  qtzite  with  apparent  con- 
formity, and  to  W.  underlies  Colville  qtzite  with  apparent  conformity.  To  N.  it 
underlies  Old  Dominion  Is.  and  Colville  qtzite.  Exposed  btw.  North  and  South 
forks  of  Chewelah  Creek  and  to  N.  and  S.  of  Chewelah. 

Cheyenne  sandstone. 

Lower  Cretaceous  (Comanche  series)  : Central  southern  Kansas. 

F.  W.  Cragin,  1889  (Washburn  Coll.  Lab.  Nat.  Hist.  Bull.  2,  No.  10,  p.  65).  Cheyenne 
88. — Obliquely  laminated,  mostly  Incoherent  (rarely  hard)  ss.,  20  to  40  ft.  thick. 
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often  gray  but  in  large  part  gorgeously  decorated  with  crimson,  purple,  scarlet, 
orange,  yellow,  brown  and  other  colors.  Forms  bed  No.  6 of  section  at  Belvidere, 
Kang.  Supposed  to  be  referable  to  Trinity  div.  of  Tex.  and  Ark. 

F.  W.  Cragin,  1890  (No.  11  of  publication  cited  above).  Cheyenne  sa.  of  southern 
Kana.  underlies  Neocomian  shales  and  rests  uncon.  on  Triassic.  [Neocomlan  i»  a 
European  time  term  for  basal  Lower  Cret.  deposits.] 

F.  W.  Cragin,  1K94  (Colo.  Coll.  Studies  5th  Ann.  Pub.,  p.  49),  introduced  Kiowa  ah. 
for  the  fm.  overlying  Cheyenne  ss. 

In  1895  Cragin  divided  Cheyenne  ss.  into  the  several  “members’*  mentioned 
under  Elk  Creek  beds.  All  of  these  “memb.”  names  were  discarded  by 
U.  S.  Geol.  Survey  in  1921,  being  applied  to  local  facies  of  the  Cheyenne. 

The  commonly  accepted  definition  of  Cheyenne  is  that  it  underlies  Kiowa 
sh.  and  rests  uncon.  on  Perm.,  the  Triassic  and  Jurassic  being  absent. 

W.  H.  Twenhofel,  1924  (Kans.  Geol.  Surv.  Bull.  9).  Writer  docs  not  consider  it 
possible  definitely  to  recognize  any  memb.  of  Cheyenne  fm.  beyond  limits  of  one 
locality.  Cragin'a  divisions  are  considered  to  have  no  validity  for  more  than  local 
application,  and  as  his  3 members  were  not  differentiated  in  same  section  it  is 
possible  2 of  them  may  be  one.  Cheyenne  ss.  appears  to  be  confined  to  E.  part  of 
area  of  Kiowa  sh. 

Named  for  Cheyenne  Rock,  at  Belvidere,  Kiowa  Co. 

Chlbougamau  complex. 

Pre-Cambrian:  Northern  Quebec  (Opemiska  district). 

C.  Tolman,  1932  (Jour.  Geol.,  vol.  40.  No.  4.  p.  356 ).  Granitic  intruaives  include 
Opemiska  granite,  Presqu’ile  granite,  and  Chibougamau  complete.  Is  pre-Camb., 
and  much  younger  than  Opemiska  series. 

tChicago  group. 

Silurian. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  28).  fOn  chart  forming  pi.  2S 
the  name  Chicago  Is  applied,  in  “General  time  scale”  column,  to  all  rocks  btw. 
top  of  Rochester  sh.  memb.  of  the  Clinton  and  base  of  Cayugan,  Including  Lock- 
port  dol.  of  N.  Y. ; and  In  the  Central  States  to  all  beds  btw.  base  of  Laurel  Is. 
and  top  of  Louisville  Is.,  some  of  which  are  shown  to  be  older  and  some  younger 
than  Lockport  dol.  of  N.  Y.  1 

El  O.  Ulrich,  1914  (12th  Int.  Geol.  Cong.,  Canada,  chart  opp.  p.  666),  replaced 
Chicago  group  of  his  1911  classification  with  Lockport  group. 

El  O.  Ulrich  and  R.  8.  Bassler,  1923  (Md.  Geol.  Surv.  Sll.  vol.,  pp.  25D-260), 
abandoned  Chicago  group  for  Lockport  group,  as  explained  in  1923  entry  under 
Quelph  dol. 

Chicago  formation. 

Silurian  (Niagaran)  : Northeastern  Illinois  (Chicago). 

D.  O.  Taylor,  3930  (111.  Acad.  Scl.  Trans.,  vol.  22.  pp.  473-477).  Chicago  fm. — 
Upper  fm.  of  Niagaran  series  exposed  In  Chicago  Ave.  tunnel  at  Chicago.  111., 
whence  the  name  proposed.  Consists  of  interbedded  fine-grained  green  sh.  and 
fine-grained  non-porous  dol.  Thickness  51  ± ft.  Rests  conformably  on  Port 
Byron  fm.,  of  Niagaran  aeries.  Savage  states  (personal  communication)  these 
beds  are  certainly  Niagaran  and  correspond  to  strata  at  Le  Claire  that  overlie 
Port  Byron  fm.  Because  of  isolated  occurrence  it  seems  that  a separate  name 
should  lx*  tentatively  given  them,  hence  Chicago  is  proposed.  Definitely  determined 
to  have  E.-W.  extension  of  at  least  3 mi. 

Chicago  limestone. 

See  1921  and  1932  entries  under  Hidden  T reasure  Is. 

Chicago. 

Name  applied  to  a glacial  lake,  of  Pleist.  age,  in  Lake  Michigan  region. 
(See  U.  S.  G.  S.  Mou.  53,  1915,  p.  409.) 
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Chickachoc  chert  lentil  (of  Atoka  formation). 

Pennsylvanian : Central  southern  Oklahoma. 

J.  A.  Tuff,  1901  (U.  8.  G.  8.  Coalgate  folio,  No.  74).  Chirkarhoo  chert  lentil. — 
Whit*?,  calc.,  stratified  but  massive,  cherty  0 to  80  ft.  thick,  near  base  of 
Atoka  fm. 

Occurs  in  SE.  part  of  Coalgate  quad.,  extreme  NK.  corner  of  Atoka  quad., 
and  in  SE.  part  of  McAlester  quad. 

Named  for  post  office  called  Chickachoc  in  1901  and  located  at  or  near 
present  station  of  Chockie , on  Missouri,  Kansas,  and  Texas  R.  R.,  Just  E. 
of  border  of  Coalgate  quad,  and  near  type  exposures  of  the  chert  lentiL 
(Letter  from  J.  A.  Taff  dated  Jan.  26,  1931.) 

Chickaloon  formation. 

Eocene:  Central  southern  Alaska  (Cook  Inlet  region). 

G.  C.  Martin  and  F.  J.  Kats,  1912  (D.  S.  G.  S.  Bull.  500,  pp.  15,  42-52,  map). 
Ohiokaloon  fm. — Rather  monotonous  succession  of  shales  and  sss.,  the  shales 
predominating  and  being  gray  to  drab,  rather  soft,  poorly  bedded ; the  ms.  are 
yellowish,  rather  soft,  of  diverse  grain.  Thickness  appears  to  be  at  least  2,000  ft. 
Flora  shows  it  to  be  certainly  Tert.  and  probably  Eo.  Rests  on  2,000 ± ft.  of  arkose, 
cgl.,  and  sh.  of  Eo.  age.  Underlies  Eskn  cgl.  (Mio.?).  Covers  greater  part  of 
valley  of  Cbickaloon  River  S.  of  Castle  Mtn. 

The  flora  of  this  fm.  is  now  regarded  as  Eo. 

Chickamauga  limestone. 

Upper;  Middle,  and  Lower  Ordovician:  Northern  Alabama,  northwestern 
Georgia,  eastern  Tennessee,  and  southwestern  Virginia. 

C.  W.  Uayes,  1891  (Geol.  Soc.  Am.  Bull.,  voL  2,  pp.  143,  148.  Paper  read  in  Dec. 
1890).  Chickamauga  Is. — Blue  lss.,  1,200  to  1,800  ft.  thick,  forming  middle  div. 
of  Sll.  west  of  Coosa  River,  In  southern  Appalachians,  and  — Trenton.  Chasy, 
or  Maclurea  of  Smith  and  Safford.  Underlies  Rockwood  fm.  and  overlies  Knox 
dol.  On  K.  side  of  valley  (in  NW.  Ga. ] is  almost  entirely  replaced  by  Rockmart 
slates  [which  also  underlie  Rockwood  fm.J. 

The  lss.  which  in  early  repts  were  assembled  under  name  Chickamauga  are 
now  in  most  areas  divided  into  several  fms.  (see  various  State  charts), 
hut  the  name  is  still  found  useful  in  some  areas. 

Named  for  exposures  along  Chickamauga  Creek,  E.  of  Chattanooga,  Tenn., 
and  branches  of  that  creek  in  Ringgold  quad.,  N.  W.  Ga. 

’Chickasaw  formation. 

tChlokasaw  group. 

TCliickasawan  formation. 

7Chickasawan  stage. 

Eocene:  Arkansas,  Louisiana,  Mississippi,  and  southern  Alabama. 

W.  H.  Dali,  1898  (U.  8.  G.  8.  18th  Ann.  Rept.,  pt  2,  pp.  344-345).  Chtckasawon 
fm. — Name  suggested  by  E.  W.  llilgard.  This  group  represents  upper  part  of  what 
has  bi'en  loosely  termed  Lignitlc  or  lignite-bearing  beds  of  the  Eocene,  which  He 
beneath  the  Orangeburg,  Tallahatta,  or  Buhrstone  fm.  It  is  not  the  I.ignitic  of 
several  authors,  who  have  applied  the  term  to  the  whole  or  part  of  the  strata 
formerly  included  in  so-called  Laramie  fm.  It  does  not  include  the  earliest  lignite 
beds  of  Gulf  coast  region,  nor  even  the  youngest  of  such  beds.  It  was  called 
Northern  Lignitlc  by  Hllgnrd  (Agrlc.  and  Geol.  Miss.,  1890.  p.  110)  ; Heilprin  has 
termed  It  Eolignltic  (Proc.  Acad.  Nat.  Sci.  Phlla.  for  1881,  p.  159.  footnote),  a 
name  less  accurate  and  otherwise  equally  objectionable.  A portion  of  it  is  believed 
to  be  included  in  Camden  series  of  U.  T.  Hill,  of  Camden.  Ouachita  Co..  Ark. 
(Ann.  Kept.  Geol.  Surv.  Ark.,  vol.  2,  1888,  p.  49),  but  these  beds  are  not  character- 
istic and  not  thoroughly  known.  Believing  that,  to  conform  to  international  rules 
for  geologic  nomenclature,  It  is  desirable  that  a definite  geographic  term  should  be 
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substituted  for  the  present  petrologic  name,  the  subject  was  laid  before  Messrs. 
E.  W.  Hilgard  and  E.  A.  Smith,  with  request  that  they  should  suggest  a suitable 
term  to  be  adopted.  Prof,  llilgard  writes,  under  date  of  December  20,  1805  : “The 
entire  Northern  Llgnitic  is  within  the  ‘Chickasaw  Purchase,’  and  its  most  char- 
acteristic and  conspicuous  outcrops  arc  on  the  four  Chickasaw  bluffs,  of  which 
the  Memphis  bluff  is  the  last.  It  would  thus  seem  eminently  proper  to  let  the 
name  be  Chickasaw,  which  I think  is  not  preoccupied.”  Since  communicating 
with  Prof.  Hilgard  I have  been  informed  by  Prof.  Shaler  that  the  name  Chicka- 
saw was,  he  thinks,  proposed  for  this  group  in  some  manuscript  prepared  for  Ky. 
Survey  at  time  it  was  under  his  direction,  and  while  he  is  not  sure  that  it  ever  got 
into  print,  he  remembers  distinctly  that  it  was  colloquially  in  use  among  members 
of  the  Survey  for  the  fm.  exposed,  as  stated  by  Prof.  Hilgurd,  at  bluffs  of  same 
name.  Prof.  Smith  entirely  accords  with  Prof.  Hilgard's  substitution;  so  that 
those  chiefly  interested  having  accepted  the  change,  and  a careful  search  not  re- 
vealing any  conflicting  use  of  the  term,  nothing  seems  to  stand  in  the  way  of  its 
adoption.  The  relations  of  the  Lignitic  or  Chickasaw  stage  with  the  Cret.  ami 
Lower  Claibornlan  ill  NW.  La.  are  discussed  by  Vaughan,  U.  S.  G.  S.  Bull.  142. 
1896,  pp.  14-27,  and  Harris,  The  Lignitic  Stage;  pt.  1,  Bull.  Am.  Pal.  No.  9, 
June  15,  1807,  vol.  2,  pp.  195-204. 

In  table  on  p.  334  of  U.  S.  G.  S.  18th  Ann.  Kept.,  pt.  2,  Dali  shows  Chickn- 
satcan  as  occupying  interval  btw.  Claibornian  above  and  Midwayan  be- 
low. This  interval  corresponds  to  Wilcox  group  of  present  classification. 
But  tNorthern  Lignitic  of  Hilgard,  which  fCbickasawan  was  introduced 
to  replace,  as  originally  defined  by  Hilgard  (in  1860)  included  Midway 
group.  In  1871,  however,  Hilgard  stated  that  greater  part  or  all  of  his 
TNorthern  Lignitic  was  included  in  the  Claiborne.  The  upper  Chickasaw 
bluffs  (type  loe.  given  for  fChiekasawan  fm.)  are  now  considered  to  be 
of  Jackson  ago,  and  “Chickasaw  Purchase”  (which  included  northern 
Miss.,  NW.  Ala.,  and  SW.  Tenn.)  to  include  Midway,  Wilcox,  Claiborne, 
and  Jackson  deposits. 

Named  “for  the  four  Chickasaw  bluffs,  of  which  Memphis  bluff  is  the  last,** 
along  Mississippi  River  in  NW.  Miss.,  within  the  “Chickasaw  Purchase.” 

See  also  under  f Northern  Lignitic . 

Chickasawhay  marl  member  (of  Byram  marl). 

Oligoeene  (middle)  : Southeastern  Mississippi  (Clarke  and  Wayne  Coun- 
ties) and  southwestern  Alabama. 

B.  \V.  Blanpied  et  al.,  1934  (11th  Ann.  Field  Trip  Shreveport  Geol.  Soe.,  charts;  pp. 
3,  4,  12,  16-19,  etc.).  Overlying  Bucutunna  memb.  of  Cutahoula  group  there 
occurs  throughout  Wayne  Co.,  Miss.,  in  Smith  and  Jasper  Counties,  Miss.,  and  in 
Washington  and  Clarke  Countica,  Ala.,  a series  of  marine  beds  which  heretofore 
lias  been  considered  in  published  literature  to  be  of  Olig.  Byram  marl  age.  De- 
tailed study  of  these  beds  and  their  faunas  has  been  made,  and  the  name  Chicka- 
satrhay  hus  been  applied  to  this  Mio.  group.  The  Upper  Chickasuichay  metnb.  of 
Catahoula  group  consists  of  25  ft.  of  fossiliferous  claystones,  marls,  and  blue 
clays,  and  the  conformably  underlying  Loicrr  Chickasatrhay  memb.  consists  of  30 
ft.  of  fossiliferous  gray  chalky  marls.  Ins.,  and  clays.  Type  section  of  Upper  Chick- 
osawhay  meuib.  is  in  sec.  10-8  N.-7  W.,  Wayne  Co..  Miss.,  on  W.  bank  of  Cblcka- 
sawhay  Itiver  at  locality  CX.  Type  section  of  Lower  Chickasawhay  memb.  is  at 
locality  LO,  on  highway  No.  45,  3 mi.  N.  of  Waynesboro.  Wayne  Co. 

C.  W.  Cooke,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  8,  pp.  1162-1172).  Chickasatchay 
marl  and  Bucalunna  clay  of  Blanpied  are  accepted  as  members  of  Byram  marl  (of 
Vicksburg  group.  Olig.),  in  which  fm.  the  beds  thus  designated  have  heretofore 
always  been  Included. 

Chickasha  formation. 

Pormian : Central  southern  and  southwestern  Oklahoma. 

C.  N.  Gould.  1924  (A.  A.  P.  G.  Bull  . vol.  8,  pp.  324-341,  map).  Chickasha  fm. — A 
series  of  s*s.  and  shales  varying  In  lithologic  character  from  place  to  place. 
Thickness  175  to  295  ft.  Near  SE«,  end  of  Anadarko  Basin  it  consists  of  175±  ft. 
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of  variegated  sss.  and  shales.  Has  been  locally  called  “purple  ss."  Overlies  Dun- 
can s8.  and  underlies  Blaine  gyp.  Named  because  city  of  Chickasha  (Grady  Co.) 
is  built  on  the  fm.  According  to  C.  Becker,  3 divisions  can  be  recognised  in  the 
Chickasha — an  upper  purple  ss.  memb.,  70  to  80  ft.  thick ; a middle  pink  sand 
memb.,  50  ft.  thick ; and  a lower  purple  ss.  memb.,  50  ft.  thick. 

Chickies  quartzite. 

Lower  Cambrian:  Southeastern  Pennsylvania. 

J.  P.  Lesley,  1876  (2d  Pa.  Geol.  Burr.  Kept.  A,  p.  60).  Chiques  Rock , in  Susque- 
hanna River  above  Columbia,  may  not  be  Potsdam  ss.  in  northern  N.  Y.  and  at 
Bethlehem  and  Allentown.  If  Chiques  Rock  be  not  Potsdam,  why,  then  it  remains 
simply  Chiques. 

J.  P.  Lesley,  1877  (2d  Pa.  Geol.  Surv.  Kept.  CC,  on  York,  Adams,  and  other  counties, 
index).  " Chicque s (or  Chickies)  quartzite,  page  202."  [Page  202  describes  the 
section  at  Wrlghtsvlile,  York  Co.,  and  states  that  “a  very  thick  bed  of  qtzite  under- 
lies the  slates  and  schists  of  the  Wrlghtsvlile  section  ( Chicque’ » rock,  etc.)."] 

J.  P.  Lesley  and  P.  Frazer,  Jr.,  1880  ( 2d  Pa.  Geol.  Surv.  Rept.  Ca,  map  of  Lancaster 
Co.).  Chikis  qtzitc  ( Potsdam? ).  [Shown  as  older  than  hydromica  schists  and 
argillites  and  younger  than  Peach  Bottom  roofing  slates.) 

P.  Frazer,  Jr.,  1880  ( 2d  Pa.  Geol.  Surv.  Rept.  C8,  pp.  6-8,  19-20,  108).  Chikis 
qtzlte. — The  qtzite  of  Chikis  rock  I Lancaster  Co.)  is  representative  of  Primal  ss. 
of  Rogers.  Is  found  in  large  mass  only  on  northern  half  of  composite  hills 
known  as  “Chikis."  The  qtzite  and  quartz  si.  which  belong  with  it  do  not 
extend  more  than  115  paces  (say  100  meters  or  yards)  from  the  first  bold, 
bare  escarpment  back  of  Prof.  Haldeman’s  house  to  the  point  where  the  qtzite 
character  appears  to  give  place  upwards  to  the  somew’hat  chloritic  hydromica 
schists  so  often  spoken  of.  As  a rule  the  schists  which  underlie  the  Chikis  qtzite 
are  much  more  chloritic  than  those  which  overlie  it.  The  qtzite  of  Chikis  rock  can 
be  followed  out  into  and  across  the  river,  and  it  plays  a part  In  the  long  ridge 
on  the  York  Co.  side.  Chikis  Ridge  consists  in  the  main  of  a qtzite  replaced  in 
portions  by  quartz  si.  and  chloritic  schists. 

J.  P.  Lesley,  1885  (2d  Pa.  Geol.  Surv.  Rept.  X,  map  35,  of  Lancaster  Co.,  1878). 
Chikis  qtzite  ( Potsdam? ).  [Shown  as  younger  than  Peach  Bottom  roofing  si. 
and  older  than  Lower  calc,  slates,  hydromica  schists,  and  argillites.] 

P.  Frazer,  1886  (Am.  Phil.  Soc.  Proc.,  vol.  23,  pp.  340,  898-400).  He liam  qtzite. 
Cambric. — Same  ns  Potsdam  ss.  and  Formation  No.  1.  The  base  of  the  Paleozoic. 
A part  of  it  composes  Chlckls  Mtn.  Contains  Bcolithus  linearis.  The  Hellam  or 
Chickis  qtzite  is  a hard  qunrtzose  rock,  generally  white  or  gray,  tinted  by  some 
other  color,  usually  pink,  brown,  or  blue.  Is  almost  always  crystalline.  In  Ches- 
ter Co.  It  lies  uncon.  on  Archean  scbistB. 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  Summ.  Final  Rept.,  vol.  1,  pp.  165-204). 
Chiques  ss.  is  not  only  the  oldest  name  for  our  fm.  No.  1,  but  expresses  the  locality 
of  Its  finest  exposure.  Is  same  as  Hellam  qtzite  of  York  Co.,  North  Valley  Hill  ss. 
of  Chester  Co.,  White  Spot  ss.  at  Reading,  “Potsdam  ss."  of  Repts.  of  Prog,  (prob- 
ably not  same  as  Potsdam  ss.  of  N.  Y.)  and  Primal  ss.  Only  foBsil  found  in 
Chiques  rock  is  Bcolithus,  but  obscure  sbcll  like  forms  have  been  seen  in  Hellam 
quarries.  Is  overlain  by  York  County  hydromica  slates  (on  which  rests  the  Great 
Valley  Is.)  and  is  underlain  by  South  Valley  Hill  hydromica  slates. 

F.  Bascom,  1904  (U.  S.  G.  8.  W.  S.  P.  106,  p.  13).  Chickies  qtzite  underlies  Chester 
Valley  Is.  and  overlies  Baltimore  gneiss  in  Phila.  dist. 

A.  I.  Jonas,  1905  (Am.  Geol.,  vol.  36,  pp.  301 -f).  Chickies  qtzite. — Thinly  bedded 
crystalline  rock  full  of  sericite,  which  gives  it  a buff  to  green  color  and  schistose 
character.  Rests  uncon.  on  pre-Camb.  Baltimore  gneiss  In  Phila.  area. 

F.  Bascom,  1909  (U.  8.  G.  8.  Philadelphia  folio,  No.  162).  Chickies  qtzitc. — Massive 
qtzite,  with  quartz  cgl.  at  base  [Hellam  cgl.  memb.]  and  quartz  schist  in  upper 
part.  Thickness  1,300  ± ft.  Underlies  Shenandoah  Is.  and  uncon.  overlies  pre- 
Camb.  WIsBahickon  mica  gneiss. 

G.  W.  Stose  and  A.  I.  Jonas,  1922  (Wash.  Acad.  Scl.  Jour.,  vol.  12,  pp.  360-362). 
Chickies  qtzitc. — Consists  of  (1)  massive-bedded,  8colit Jiws-bearlng,  light-colored 
vitreous  qtzite,  grainy  qtzite  with  clear  quartz  grnins,  and  some  white  clay  beds 
in  upper  part,  400  ft.  thick  in  Hellam-Chickies  Hills  and  400  ft.  thick  in  Welsh 
Mtn ; resting  on  (2)  Hellam  cgl.  memb.,  600  ft.  thick  in  Hellam-Chickies  Hills 
and  150  ft.  thick  in  Welsh  Mtn.  The  Chickies  is  overlain  by  Harpers  phylllte  and 
ancon,  underlain  by  pre-Camb.  greenstone  and  aporbyollte  in  Hellam  Hills,  and  by 
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gneiss  and  granitic  rocks  in  Welsh  Mtn.  Lesley  and  Frazer  did  not  apply  name 
Cbicklea  to  Harpers  pbylllte  l but  the  Chickies  qtzite  of  many  subsequent  rept.-s 
included  the  Harpers  schist  or  phyllitc  and  the  overlying  Antietam  qtzite]. 

The  definition  of  Chickies  qtzite  now  followed  by  U.  S.  Geol.  Survey  and  Pa. 
Geol.  Survey  restricts  the  name  to  beds  beneath  Harpers  schist  or  phyliite. 
The  Hellam  cgl.  is  treated  as  basal  memb.  of  the  fm. 

Chico  formation  (also  group). 

Upper  Cretaceous:  California  and  Oregon. 

W.  M.  Gabb,  1809  (Calif.  Geol.  Burv.  Pal.,  vol.  2,  p.  XIV,  as  reported  by  J.  I).  Whit- 
ney from  unpublished  paper  by  Gabb,  and  footnote  by  Gabb  on  p.  129).  Chico 
group. — One  of  moHt  extensive  and  important  members  of  I*aclfic  coast  Cret.  Is 
extensively  represented  In  Shasta  and  Butte  Counties  ; also  In  foothills  of  Sierra 
Nevada  ns  far  S.  as  Folsom  ; on  E.  face  of  Coast  Ranges  bordering  Sacramento 
Valley;  at  Martinez;  and  in  Oristamba  Canyon,  in  Stanislaus  Co.  It  includes  all 
known  Cret.  of  Oreg.  and  extreme  N.  part  of  Calif.,  and  is  the  coal  bearing  fm. 
of  Vancouver’s  Island.  It  underlies  Martinez  group  and  overlies  Shasta  group, 
but  Martinez  group  may  eventually  prove  to  be  worthy  of  ranking  only  as  a sub- 
division of  Chico  group.  Typical  localities  are  Chico  Creek  [Butte  Co.],  Pence’s 
ranch,  and  Tuscan  Springs. 

The  Chico  rocks  consist  of  sss.,  shales,  and  cgls.  of  marine  origin,  varying 
in  thickness  up  to  21,000  ft  and  characterized  by  an  Upper  Cret.  fauna. 
In  Diablo  Range  the  Chico  is  of  very  great,  thickness  and  becomes  a 
group,  divided  into  Moreno  fm.  above  and  Panoehe  fm.  below. 

Chieontopec  formation. 

Eocene:  Mexico  (Tampico  embayment,  north  end). 

E.  T.  Durable.  1918  (Calif.  Acad.  Sd.  Proc.,  4th  scr.,  vol.  8,  pp.  133,  134). 

Chicopee  shale.  (In  Newark  group.) 

Upper  Triassic:  Central  Massachusetts  and  Connecticut. 

R.  K.  Emerson.  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pp.  451-456).  Chicopee  sh.,  or  the 
calc,  red  sh.  of  the  Triassic  of  Mass. 

B.  K.  Emerson.  1898  (IT.  S.  G.  S.  Holyoke  folio,  No.  50;  see  also  U.  S.  G.  S.  Mon. 
29).  [See  1898  entry  under  LongmewUno  a*.] 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597.  pp.  91-97).  Chicopee  *h.~ A central 
band  of  Newark  sediments,  which  begins  at  Holyoke,  Mass.,  and  is  best  exposed 
along  railroad  cut  near  Holyoke  dam,  where  it  consists  of  n thin  dark-gray  coaly 
calc.  sh.  or  shaly  ss.,  showing  many  Impressions  of  raindrops,  ripple  marks,  mini 
cracks,  and  angular  markings.  At  mouth  of  Chicopee  River  and  in  bed  of  Conn. 
River  at  Mittineague  the  rock  consists  of  red  shales  with  many  nodules  and  thin 
beds  of  concretionary  Is.  and  casts  of  skeleton  salt  crystals  in  calcite.  As  the  waters 
rose  and  attained  greater  width  the  central  portion  of  the  basin  was  occupied  by 
n deposit  of  ofTshore  sands,  the  Longmeadow  ss..  and  when  the  max.  width  was 
reached  the  middle  portion  of  the  sss.  decreased  in  size  of  grain  to  the  fine- 
grained sand  and  mud  beds  which  have  become  the  central  Chicopee  sh.  Imme- 
diately after  the  outflow  of  the  sheet  of  Hampden  diabase  an  explosive  eruption 
took  place  locally,  and  blocks  and  pulverized  dust  of  diabase  were  spread  by  tbe 
waters  over  a broad  areu,  forming  the  Grnnby  tuff.  Then  followed  the  uppermost 
layer  of  rustg  sands,  In  which  most  of  the  tracks  have  been  preserved.  The  whole 
was  capped  down  the  middle  of  basin  by  the  thin  Chicopee  sh.,  in  which  only 
leaves  and  small  tracks  are  found.  From  Holyoke  to  S.  line  of  State  the  Holyoke 
diabase  rests  on  Longmeadow  ss.  and  Chicopee  sh. 

Chico  Ridge  limestone.  (In  Graford  formation.) 

Pennsylvanian:  Central  northern  Texas  (Wise  County). 

G.  Scott  and  J.  M.  Armstrong.  1932  (Unlv.  Tex.  Bull.  3224.  p.  31).  The  name  Chico 
Ridge  Is.  is  here  given  to  thick  Is.  mass  the  outcrop  of  which  forms  the  extensive 
upland  known  as  Chico  Ridge,  8.  of  Chico  and  N.  of  Lake  Bridgeport  Dam.  The 
Is.  N.  of  Trinity  River  lnterflngera  laterally  Into  the  shales  S.  of  that  stream. 
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Two  prominent  tongues  of  the  is.  (Rock  Hill  Is.  at  base  and  Devils  Den  Is.  at  top) 
are  well  developed  S.  of  the  river.  They  thin  to  8W.,  however,  and  lens  out  near 
Willow  Point,  Wise  Co.,  au<l  Joplin,  Jack  Co.,  respectively.  To  S.  of  river  the 
Interval  btw.  Rock  Hill  and  Devils  Den  Iss.  is  filled  with  more  than  300  ft.  of 
shales  and  ess.,  here  named  Jasper  Creek  shalen,  which  are  exact  strat.  equivalents 
of  Chico  Ridge  Is.  N.  of  river.  Most  of  the  Is.  mass  is  white  or  gray,  hard,  and 
reeflike,  but  a small  part  of  lower  portion  is  dark  and  somewhat  shaly. 

tChico-Tejon  series. 

A term  introduced  by  C.  A.  White  (U.  S.  G.  S.  Bull.  51,  pp.  11-14,  1889)  to 
include  nil  Upper  Cret.  and  Eocene  rooks  of  Calif.,  because  they  were 
then  believed  to  constitute  an  unbroken  series  of  sediments  without  un- 
conformities, but  they  are  now  known  to  contain  several  unconformities. 

Chicotte  formation. 

Silurian:  Quebec  (Anticosti  Island). 

C.  Schuchert  and  W.  H.  Twenbofel,  1910  (Geol.  Soc.  Ain.  Bull.,  vol.  21,  p.  715). 

Chief  Consolidated  limestone. 

Ordovician:  Central  northern  Utah  (Tintic  district). 

G.  W.  Crane,  1915  (Am.  Inst.  Min.  Engrs.  Bull.  100,  pp.  2149  2151).  Chief  Consoli- 
dated Is. — Lss.,  of  different  colors  ami  characters.  617  ft.  thick,  underlying  542  ft. 
of  Blue  PossiUferous  Is.  and  overlying  Gemini  Is.  [Detailed  section  given.  Evi- 
dently named  for  Chief  Consolidated  mine.] 

Crane’s  Chief  Consolidated  and  Gemini  lss.  compose  Bluebell  dol. 

Chieftain  Hill  volcanics. 

Tertiary (?):  Yukon  Territory. 

D.  D.  Calrnes,  1910  (Canada  Geol.  Survey  Summ.  ltept.  1909.  p.  51). 

Chignik  formation. 

Upper  Cretaceous:  Southwestern  Alaska  (Alaska  Peninsula). 

w.  W.  Atwood.  1911  (U.  S.  G.  S.  Bull.  467,  pp.  24,  41-48,  map).  Chignik  fm.—C gl.. 
ss.,  sh.,  and  coal  seams,  600 -f  ft.  thick.  Underlies  Keuui  fm.  (Eo.)  and  overlies 
Herendeen  Is.  (Lower  Cret.).  Occurs  on  shores  of  Chignik  and  Herendeeu  Bays 
and  near  Douglas  Village.  Type  section  Is  in  Whalers  Creek,  */j  ml.  from  shore 
of  Chignik  Lagoon.  Fossils  are  Upper  Cret. 

Chlkis  quartzite. 

See  Chiekics  qtzite , the  approved  spelling. 

Childers  sand. 

A subsurface  sand,  of  Penn,  age,  in  Childers  field,  Brown  Co.,  north- 
central  Tex.,  lying  at  600  ft.  depth. 

Childress  dolomite  member  (of  Dog  Creek  shale). 

Permian:  Panhandle  of  Texas  and  central  northern  Texas  (Childress  to 
Nolan  Counties). 

A.  M.  Lloyd  and  W.  C.  Thompson,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  p.  952,  pi. 
10).  A gyp.  and  dol.  bed,  not  more  than  2 ft.  thick,  150  ft.  above  Guthrie  memb. 
of  Blaine,  fm.,  is  called  Childress  dol.,  from  outcrops  in  and  around  Cliildresg, 
Childress  Co.  Can  be  followed  southward  to  Nolan  Co.,  the  only  extensive  gaps 
being  an  area  of  windblown  sand  in  northern  Stonewall  Co.,  and  north-central 
Fisher  Co.  In  central  Stonewall  Co.  it  forms  escarpment  W.  of  Aspermont,  and 
is  composed  of  a bed  of  bloeky  gyp.  which  changes  laterally  into  dol.  and  farther 
S.  is  replaced  by  a gyp.  bed  which  hns  been  referrerd  to  locally  as  Ideal  gyp.  It 
lias  been  considered  taut  to  use  Childress  dol.  ns  dividing  line  btw.  Blaine  and 
overlying  Whitehorse  fm.,  as  it  is  best  marker  near  the  strat.  change.  Is  included 
in  Blaine  fm.  [Authors  use  Blaine  to  include  Dog  Creek  sh.  (see  chart,  p.  948) 
and  they  show  this  dol.  ^ top  bed  of  Dog  Creek  sh.  1 
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E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  138).  Childress  dot.  and  gyp.  i« 
top  memb.  of  Blaine  fm.,  and  lies  150 ± ft.  above  Guthrie  dol.  In  Children  Co.  ; 
it  is  same  as  Ideal  gyp.,  discarded. 

The  U.  Sf  Geol.  Survey  treats  this  dol.  as  top  memb.  of  Dog  Creek  sh. 

Childress  sand. 

A subsurface  sand,  of  Dev.  age,  in  SW.  W.  Va.  Considered  as  possibly  of 
Genesee  age.  Named  for  Thomas  Childress  No.  1 well  at  Sarah,  Cabell 
Co.,  W.  Va. 

Chilhowee  group. 

Lower  Cambrian:  Eastern  Tennessee  and  western  North  Carolina. 

J.  M.  Salford,  1856  (Geol.  Reconn.  Tenn.,  1st  Kept.,  pp.  149,  152-153).  Chilhotoee 
ass.  and  shales. — Great  group  of  dark-gray,  micaceous,  eandy  shales  and  sss.,  and 
grayish  white  quartzose  layers,  several  thousand  ft.  thick,  composing  Chilhowee 
Mtn,  in  Sevier  and  Blount  I Counties],  Tenn.  Near  upper  part  of  fm.,  more  or  less 
In  all  the  Unaka  Counties,  heavy  beds  of  grayish  white  quartzose  as.  occur,  gen- 
erally freely  pierced  by  peculiar  rod-like  fossil  Srolithus  linearis.  Underlies  Carnb. 
(provisionally)  Mag.  Is.  and  sh.  group  (Calciferous  ss.)  and  overlies  Azoic  Ocoee 
cgls.  and  slates. 

J.  M.  Salford  and  J.  B.  Killebrew,  1874  (Resources  of  Tenn.)  and  1876  (Elem. 
Geol.  Tenn.),  Included  in  Chilhowee  sh.  all  beds  btw.  tKnox  as.  (Rome  fm.)  and 
fOcoee  group.  This  usage  probably  did  not  include  the  so-called  “Beaver”  Is., 
which  wns  discriminated  many  years  later. 

A.  Keith,  1895  (Phil.  Soc.  Wash.  Bull.,  voL  12,  p.  75).  ChiUiowee  group  of  Chil- 
howee Mtn  consists  of  (descending)  : 8h.,  300  ft.;  fine  white  ss.,  800  ft.;  sh.. 
800  ft.;  white  ss.,  500  ft.;  sh.,  1,000+  ft.;  white  ss.,  700  ft.;  and,  at  base. 
Chilhowee  cgl.,  700  ft. 

A.  Keith,  1895  (U.  S.  G.  S.  Knoxville  folio,  No.  16),  mapped  the  rocks  of  Chil- 
howee Mtn  as  consisting  of  (descending)  Hesse  ss.,  Murruy  sh.,  Ncbo  as.,  Nichols 
sh.,  Cochran  cgl.,  and  Sandsuck  sh. 

J.  M.  Salford  and  J.  B.  Killebrew,  1900  (Elem.  Geol.  Tenn.).  Chilhowee  ss.  of  Chil- 
howee Mtn  includes  (descending)  Murray  sh.,  Nebo  ss.,  Nichols  sh.,  Cochran 
cgl.,  Sandsuck  sh.,  and  Starr  cgl. 

The  U.  S.  Geol.  Survey  draws  base  of  Chilhowee  group  at  base  of  Cochran 
cgl.  and  top  at  top  of  Hesse  ss.  According  to  C.  Butts,  Olencllus  and 
brachiopods  occur  at  top  of  Hesse  qtzite  and  at  top  of  Erwin  qtzite. 
and  lowest  fossils  found  occur  in  Murray  si.,  and  consist  of  Olencllus 
and  brachiopods. 

t Chilhowee  conglomerate. 

Lower  Cambrian : Southeastern  Tennessee. 

A.  Keith,  1895  (Phil.  Soc.  Wash.  Bull.,  vol.  12,  p.  75.  pi.  1).  Chilhowee  cgl.— Lower 
Camb.  cgl.,  700  ft.  thick,  forming  base  of  Chilhowee  Mtn  and  basal  fm.  of 
Chilhowee  group. 

Preoccupied.  Same  as  Cochran  cgl. 

Chillicothe  till. 

A term  that  has  been  applied  to  a till  sheet  of  Wisconsin  stage  extending 

' from  Ohio  to  northern  Wis.  and  Minn.  (See  C.  [ R.  1 Keyes,  Pan-Am. 
Geol.,  vol.  58.  p.  203,  1032.) 

Chilliwack  series. 

Carboniferous  and  older(?)  : Southern  British  Columbia  and  central  north- 
ern Washington  (121°  30/  to  122°  30'). 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  maps  15,  16,  and  17). 
[Shows  following  blocks:] 

Carboniferous : 

1.  Chilliwack  volcanic  fm.  (Chiefly  flows  of  augite  and  hornblende  andesites 

with  ash  beds.)  [Appears  to  correspond  to  part  of  No.  2.] 

2.  Chilliwack  series.  (Outcrops  of  fossiliferous  Is.) 
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Carboniferous  and  older(?) : 

Chilliwack  series.  (Argillite,  qtzitic  ML,  and  Is.,  with  interbeds  of  grit  and 
cgl) 

Exposed  along  Chilliwack  River,  B.  C. 

R.  A.  Daly,  1013  (Canada  Dept.  Int.  Kept.  Chief  Ast.  1010,  vol.  2,  p.  508). 
Chilliwack  series  is  0,780-)-  ft.  thick.  Neither  top  nor  base  found.  Lower 
4,600-f-  ft.  consists  of  fossiliferous  sediments,  over  which  Chilliwack  River  flows. 
Little  doubt  as  to  Carbf.  age.  Overlying  these  fossiliferous  sediments  is  the 
memb.  here  named  Chilliwack  volcanic  fm.  It  is  distinctly  Upper  Carbf.,  and  con- 
sists of  2,000 -f-  ft.  of  andesitic  flows,  tuffs,  and  aggis.  The  Chilliwack  volcanic 
fm.  Is  overlain  by  (ascending)  : Gray  calc,  qtzite  and  argillite  60 ± ft. ; light- 
gray  Is.,  50  ft.;  dark-gray  argillite,  20  ft.;  qtzitic  ss.,  50  f-  ft.  Top  of  Chilli- 
wack series  not  found. 

Chilliwack  volcauie  formation. 

See  under  Chilliwack  series,  of  which  it  is  a part. 

Chilliwack  granodiorite. 

Miocene (?):  Southern  British  Columbia  and  central  northern  Washington. 

R.  A.  Daly.  1913  (Canada  Dept.  Int.  Kept.  Chief  Ast.  1910,  vol.  2).  Chilliwack 
ffranodiorite. — Butbollth  intrusion  in  Chilliwack  series.  Forms  bed  of  Chilliwack 
Lake  and  spreads  far  out  on  all  sides.  Extends  Into  Wash.  Assigned  to  Mlo.(l). 

Chilton  sandstones.  (In  Kanawha  formation.) 

Pennsylvanian;  West  Virginia. 

I.  C.  White.  1908  (W.  Va.  Gool.  Surv.  vol.  2A,  p.  271).  Chilton  ss. — Dull  gray  or 
dove-colored,  fine-grained,  micaceous  ss.,  often  containing  calcnreo-siliceous  layers. 
Thickness  30  to  50  ft.  Underlies  Lower  Winifrede  ss.  and  rests  on  Chilton  coal. 
[Probably  named  for  occurrence  at  Chilton.  Kanawha  Co.J 

R.  V.  Hennen,  191-4  (W.  Va.  Geol.  Surv.  Rept.  Kanawha  Co.,  pp.  xxvi-xxvlil). 
Upper  Chilton  ss. — Dull-gray,  medium  grained,  micaceous  ss..  20  to  40  ft.  thick ; 
underlies  Winifrede  Is.  and  overlies  Chilton  coal.  Lower  Chilton  ss. — Dull  gray, 
micaceous,  10  to  25  ft.  thick  ; overlies  Little  Chilton  coal  and  underlies  fire  clay 
beneath  Chilton  coal.  [On  another  page  he  stated  that  Chilton  ss.  is  name  given 
to  lower  portion  of  Lower  Winifrede  ss.  when  It  Is,  as  sometimes  hapi>ens,  divided  ; 
and  described  it  ns  consisting  of  10  to  30  ft.  of  fine-grained,  micaceous,  dull  gray 
or  dove-colored  ss.,  often  containing  limy  layers,  as  resting  on  Chilton  coni,  and 
as  included  in  Lower  Winifrede  bs.J 

R.  V.  Hennen  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  pp.  52,  61.  68.  78,  102,  110,  147-151).  Upper  Chilton  ss.~ Grayish  brown, 
massive,  medium-grained,  micaceous  ss.,  20  to  65  ft.  thick;  separated  from  overlying 
Chilton  A coal  by  8 to  18  ft.  of  Are  clay  and  sh. ; rests  on  Chilton  rider  coal 
(which  lies  0 to  20  ft.  above  Chilton  coal)  or  on  Chilton  coal;  lies  11  to  27  ft. 
below  Lower  Winifrede  ss.  Lower  Chilton  ss. — Massive,  bluish  gray  and  light  gray, 
micaceous,  medium  grained  and  aren.,  0 to  50  ft.  thick ; lies  0 to  5 ft.  below  Chilton 
coal  and  overlies  Little  Chilton  coal. 

Chimneyhill  limestone. 

Silurian  (Niagaran  and  earlier)  : Central  southern  Oklahoma. 

C.  A.  Reeds,  1911  (Am.  Jour.  Sci.,  4tb,  vol.  32,  pp.  256-268).  Chimneiihill  Is. — 
Top  memb.,  pink  crinoidal  Is.  0 to  39  ft.  thick,  averaging  15  ft.;  middle  memb.. 
glauconitic  Is.  0 to  25  ft.  thick,  averaging  15  ft. ; lower  memb.,  oolitic  Is.  0 to  12  ft. 
thick,  averaging  5 ft.  Originally  Included  as  basal  memb.  of  Hunton  fm.  Uncon. 
underlies  Henryhouse  sh.  and  uncon.  overlies  Sylvan  sh.  Corresponds  to  Ohio 
Clinton  (Brassfleld  Is.).  It  Is  named  after  Cbimneybill  Creek,  w'hich  crosses  the 
fm.  in  NE.  corner  of  Arbuckle  Mtns.  The  type  loc.  is  at  confluence  of  3 small 
creeks,  sec.  4.  T.  2 N.,  R.  6 E.  Since  there  were  no  geographic  names  in  this 
region  suitable  for  fm.  names  it  was  necessary  to  change  “South  Fork  of  Jack  Fork” 
Creek  to  Chlmneyhill  Creek. 

C.  A.  Reeds,  1926  (Am.  Mus.  Nat.  Hist.  Jour.,  vol.  26.  pp.  470-474).  Fossils  of 
Cbimneybill  Is.  correspond  to  Ohio  Clinton  and  Brassfleld  beds. 

E.  O.  Ulrich,  1927  (Okla.  Geol.  Surv.  Bull.  45,  p.  30).  Chlmneyhill  Is.  Is  of  early 
Niagaran  and  late  Medina  age. 

151627* — 38 28 
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E.  O.  Ulrich,  1930  (U.  8.  Nat.  Mua.  Proc.,  vol.  76,  art.  21,  p.  73). 

corresponds  to  (descending)  St.  Clair  Is.,  Brassfield  Is.,  and  Nolx  Is.  (post- 
Ricbmond).  It  uncon.  overlies  Sylvan  sh. 

Chinati  series. 

Permian:  Southwestern  Texas  (Shofter  district,  Presidio  County). 

J.  A.  Udden,  1904  (Unlv.  Tex.  Min.  Surv.  Bull.  8,  pp.  10-25).  Chinati  series. — 
Shales,  cgls.,  and  lss.,  5,938  ft.  thick,  changing  from  conglomeratic  rocks  below, 
through  aren.  beds  and  clays  to  lss.  above.  Divided  Into  (descending)  Cibola  Irk., 
Alta  beds,  and  Cieneguita  beds.  Fosslllferous.  Uncon.  underlies  Lower  Cret. 
Presidio  beds  and  overlies  granite. 

Assigned  to  Perm,  by  C.  L.  Baker,  1929  (Unlv.  Tex.  Bull.  2901,  pp.  73+). 
Is  a local  name  for  all  of  Perm,  in  Chinati  Mtnx. 

Chinitna  shale. 

Upper  Jurassic:  Central  southern  Alaska  (Cook  Inlet  region). 

G.  C.  Martin  and  F.  J.  Katz,  1912  (U.  S.  G.  8.  Bull.  485,  p.  05.  table  opp.  p.  30. 
map).  Chinitna  sh. — Sh.,  with  subordinate  amounts  of  ss.  and  Is.  Thickness 
1,300  to  2,400  ft.  Rests  with  apparent  conformity  on  Tuxedni  ss.  and  is  overlain 
by  Chlslk  cgl.  Well  exposed  on  W.  side  of  Chisik  Island,  on  both  shores  of 
Cbinltna  and  Oil  Bays,  and  on  E.  shore  of  Iniskin  Buy.  Fauua,  according  to  T.  W. 
Stanton,  indicates  boreal  facies  of  Callovlnn  stage  [of  European  classification], 
which  belongs  at  top  of  Middle  Jurassic  or  base  of  Upper  Jurassic.  (The  fm. 
was  In  this  rept  assigned  to  Middle  Jurassic,  hut  the  Callovlan  fauna  has  for 
many  years  been  classified  as  Upper  Jurassic.] 

Chinle  formation. 

Upper  Triassic:  Northern  Arizona,  southern  Utah,  southeastern  Nevada, 
southwestern  Colorado,  and  northern  New  Mexico. 

H.  E.  Gregory,  1915  (Am.  Jour.  Sc!..  4th,  vol.  40,  p.  102).  Chinle  fm.  overlies 
Stainarump  cgl.  and  underlies  La  Plata  group  .‘n  Navajo  Ind.  Res.,  Arlz.  Name 
adopted  for  forthcoming  rept.  [Not  described.! 

H.  E.  Gregory,  1916  (U.  S.  G.  S.  W.  8.  P.  380).  Chinle  fm.— In  Navajo  country 
consists  of  (descending):  (1)  Red  sh.  and  sbaly  ss. ; (2)  lenses  of  Is.  cgl.  con- 
taining red  sh. ; (3)  purple,  lavender,  green,  and  light-colored  variegated  shales 
with  Is.  cgl.  lenses ; (4)  chocolate-colored  aren.  shales,  at  base.  Thickness  400  to 

1.000  ft.  Overlain,  uncon. (?),  by  Wingate  ss.  and  underlain,  uncon. (?),  by 
Shlnarump  cgl.  The  Chinle  contains  the  fossil  forests.  Named  for  Chinle  Valley 
NE.  Ariz. 

For  distribution  and  further  details  see  U.  S.  G.  S.  P.  P.  93,  1917  (by  H.  E. 
Gregory)  ; U.  8.  G.  8.  P.  P.  129.  1922  (by  J.  B.  Reeside,  Jr.,  and  H. 
Bassler)  ; U.  S.  G.  S.  Bull.  720,  1922  (by  N.  H.  Darton) ; U.  S.  G.  S.  P.  P. 
132,  1923  (by  C.  R.  Longwell)  ; U.  S.  G.  S.  Bull.  751,  1924  (by  H.  D. 
Miser)  : U.  S.  G.  S.  P.  P.  150,  1928  (by  J.  Gilluly  and  J.  B.  Reeside,  Jr.)  ; 
and  U.  S.  G.  S.  P.  P.  183,  1936  (by  A.  A.  Baker,  C.  H.  Dane,  and  J.  B. 
Reeside,  Jr.).  In  all  of  the  States  listed  above  the  fm.  underlies  Wingate 
ss.  and  overlies  Shlnarump  cgl. 

Chino  Quarry  quartzite. 

Paleozoic!?)  : Southern  California  (Riverside  County). 

J.  W.  Daly.  1935  (Am.  Min.,  vol.  20,  No.  9,  pp.  638-647,  map).  Chino  Quarry 
qtzite. — I nterat ratified  thin-bedded  qtzite  and  fissile  mica  schists.  Thickness  75  + 
ft.  Contact  with  overlying  Sky  Blue  Quarry  is.  obscured  by  Intrusives ; may  be 
uncon.  Where  contact  with  underlying  Chino  Quarry  Is.  Is  exposed  it  appears 
to  be  conformable,  but  is  partly  obscured  by  Intrusives.  Included  in  Jurupa 
series.  Named  for  quarry  at  Crestmore. 

Chino  Quarry  limestone. 

Palcozoic(?)  : Southern  California  (Riverside  County). 

J.  W.  Daly,  1935  (Am.  Min.,  vol.  20,  No.  9,  pp.  G3S-047,  map).  Chino  Quarry  Is. — 
White,  medium-  to  thin-bedded  and  medium  to  coarsely  granular  Is. ; graphitic 
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beds  throughout,  hut  more  common  near  hase.  Thickness  470 -f  ft.  Best  exposed 
in  Chino  Quarry,  at  Crestmore.  Included  in  Jurupa  series.  Probably  conformable 
with  overlying  Chino  Quarry  qtsite,  and  possibly  conformable  with  underlying 
undlff.  complex  of  Jurupa  series. 

Chipmonk  sand. 

A subsurface  sand,  of  probable  Dev.  age,  In  Chipmonk  pool  of  Cattaraugus 
and  Allegany  Counties,  SW.  N.  Y.  (See  N.  Y.  State  Mu&  Bull.  239,  240, 
map  opp.  p.  16,  1922.)  Some  repts  spell  this  name  Chipmunk. 

tChipola  marl  member  (of  Chipola  formation). 

Miocene  (lower)  : Northern  Florida  and  southeastern  Alabama. 

W.  II.  Dali,  1892  (U.  8.  G.  8.  Bull.  84.  pp.  112-113,  120,  122.  157,  324).  Chipola 
marl. — The  lower  bed  (marl),  5 ft.  thick,  at  Alum  Bluff;  characterised  by 
OrthauUur  yabbi  Dali.  At  Baileys  Ferry,  on  Chipola  River,  the  Chattahoochee 
beds  are  overlain  by  a stratum  of  yellowish  calc,  sand  containing  well  preserved 
fossils.  Identical  with  those  at  Alum  Bluff,  but  In  much  better  condition.  Underlies 
Alum  Bluff  beds  and  overlies  Chattahoochee  1b. 

®.  C.  Matson  and  F.  G.  Clapp.  1009  (Fla.  Geol.  Surv.  2d  Ann.  Rept.,  p.  102). 
Chipola  marl  memb.  consists  of  a light  gray  to  yellow  marl,  containing  many  shells 
and  shell  fragments.  The  matrix  is  composed  of  calc,  clay  containing  a small  per- 
centage of  fine  sand.  When  weathered  the  marl  becomes  dark  3’cllow'  or  reddish 
yellow,  from  presence  of  hydrated  iron  oxide.  Not  known  to  have  a thickness  of 
more  than  15  ft.  and  average  Is  probably  only  a few'  ft.  In  some  localities  Is  rep- 
resented by  a very  sandy  marl.  The  Chipola  marl  rnemb.  forms  basal  portion 
of  Alum  Bluff  fm.  and  rests  conformably  on  either  the  Chattahoochee  or  the 
Hawthorne  fm.  At  type  loc.  of  Alum  Bluff  fm.  it  constitutes  basal  dlv.  of  that 
fm.,  hut  farther  N.  It  thins  and  permits  the  sandy  beds  of  the  Alum  Bluff  to 
overlap  on  the  Chattahoochee. 

Later  studies  by  Julia  Gardner  resulted  in  finding  the  Chipola  fauna  in 
all  beds  stratigraphically  btw.  base  of  true  Oak  Grove  sand  and  top  of 
tChattahoochee  fm..  and  the  name  Chipola  fm.  was  therefore  adopted 
(U.  S.  G.  8.  P.  P.  142,  p.  2,  1926)  to  Include  not  only  tChipola  marl 
memb.  of  earlier  repts  but  all  overlying  sands  and  elays  up  to  horizon 
of  Oak  Grove  sand. 

C.  W.  Cooke  and  8.  Mossnm.  1929  (Fla.  Geol.  Surv.  20th  Ann.  Rept.).  Typical 
“Chipola  marl”  1b  a fin**  blue  gray  to  yellow  sand  loaded  with  shells.  It  is  con- 
fined to  vicinity  of  Chipola  and  Apalachicola  Rivers,  where  It  forms  bottom  memb. 
of  Chipola  fm.  and  Is  about  10  ft.  thick. 

Named  for  exposures  on  Chipola  River,  especially  at  McClelland  farm,  S. 
of  Tenmile  Creek,  Jackson  Co.,  Fla. 

Chipola  formation.  (In  Alum  Bluff  group.) 

Miocene  (lower)  : Northwestern  Florida  and  southeastern  Alabama. 

Julia  Gardner.  1926  (U.  8.  G.  8.  P.  P.  142.  pp.  1-2).  Chipola  fm. — Clays,  marls, 
and  sands  overlying  Chattahoochee  fm.  [Tampa  Is.],  and  lying  stratigraphically 
lower  than  Oak  Grove  sand.  Characterized  by  distinctive  fauna.  Is  basal  fm. 
of  Alum  Bluff  group.  Includes  “Chipola  marl  memb."  of  Matson  and  others  and 
overlying  sands  and  clays. 

Named  for  exposures  on  Chipola  River,  Jackson  Co..  Fla.  Typo  at  Mc- 
Clelland’s farm,  near  Bailey’s  ferry,  N.  part  of  Calhoun  Co.,  Fla. 

tChipola  beds. 

7(’hipola  group. 

tChipola  series. 

tChipola  stage. 

tChlpolan  stage. 

Terms  used  in  early  repts  to  include  Miocene  deposits  (Alum  Bluff  group 
and  Tampa  Is.)  of  Fla.,  and  now  abandoned  in  favor  of  better-estab- 
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lished  awl  more  useful  name  Chipola  fm.,  which  Is  applied  to  basal 
fm.  of  Alum  Bluff  group. 

Named  for  exposures  on  Chipola  River,  northern  Fla. 

Chippewa  quartzite. 

Pre-Cnmhrian  (upper?  Huronian)  : Central  northern  Wisconsin  (Chipiwwa 
County). 

E.  T.  Sweet,  1876  (WIs.  Acad.  Sel.  Trans.,  vol.  3,  pp.  40-55).  On  the  Chippewa 
is  a qtzite  which  has  a layer  the  lowest  stratum  of  which  is  a reddish  metnmor- 
phlc  cal.  300  ft.  thick.  The  pebbles  of  this  cgl.  nre  either  Jasper  or  amorphous 
quartz.  The  cgl.  and  qtzite  are  distinctly  and  heavily  bedded. 

C.  It.  Van  Hlse,  181)2  <U.  8.  G.  8.  Bull.  88.  pp.  186-187,  195,  and  map.  pi.  6). 
Chippewa  qtzite s assigned  to  upper  Huronian.  Younger  than  Baraboo  qtzites. 
[On  map  they  are  called  Chippewa  Valley  qtzite*.] 

R.  1).  Irving.  1892  (U.  8.  G.  8.  Mon.  19.  pi.  1),  mapped  Chippewa  Valley  qtzite. 

C.  R.  Van  Hlse  and  C.  K.  Leith.  1909  (U.  8.  G.  8.  Bull.  360,  p.  388).  Slight  meta 
morphism  and  geographical  relations  suggest  upper  Huronian  age  for  the  qtzite 
on  Chippewa  River. 

Named  for  exposures  on  Chippewa  River,  Chippewa  Co. 

tChippewa  felsite.  (In  Ashbed  group.) 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan  (Porcupine  Mountains). 

W.  C.  Gordon,  1905  (Mich.  Acad.  Sel.  7th  Rcpt.,  pp.  188-195).  Felsite.  having  a 
known  thickness  of  460  ft.  and  eanuot  exceed  1.400  ft.  called  Chippewa  felaitr 
for  convenience.  Outcrops  only  in  Black  River  and  on  Chippewa  Bluff  Inear 
Bessemer,  Gogebic  Co.]. 

See  also  A.  C.  Lane  (Mich.  Qeol.  and  Biol.  Surv.  Pub.  8,  geol.  ser.  4,  p.  560, 

1011). 

tChippewa  porphyry.  (In  Ashbed  group.) 

Pre-Cambrian  (Keweenawan):  Northern  Michigan  (Porcupine  Mountains). 

A name  locally  applied  to  a porphyritic  facies  of  tChippewa  felsite.  (See 
F.  E.  Wright  and  A.  C.  Lane,  1909,  Mich.  Geol.  Surv.  Kept.  State  Board 
for  1908,  pi.  1.) 

Chippewa  granite. 

Pre-Cambrian:  Northwestern  New  York  (Hammond  quadrangle). 

A.  F.  Buddington,  1934  (N.  Y.  State  Mus.  Bull.  296.  p.  86).  Differs  from  other  fine- 
grained granite  masses  of  region  in  that  the  potarsic  feldspar  is  almost  w-hotly 
mirrorline  instead  of  mtcrnperthltc.  Intrudes  Grenville  series.  [Derivation  of 
name  not  stated,  but  on  p.  172  he  speaks  of  granite  exposed  in  valley  of  Chippewa 
Creek.] 

tChippewa  Valley  quartzite. 

See  under  Chippcira  qtzite. 

Chlques  quartzite. 

See  Chiekiix  qtzite. 

Chiqulto  sandstones. 

Permian:  Northern  Arizona  (Grand  Canyon). 

C.  [R.]  Keyes,  1922  (Pan-Am.  Geol.,  vol.  38,  pp.  251,  338).  Chiquilo  .it*. — Sss.  50  ft. 
thick,  underlying  Huetbnwali  lss.  and  composing  basal  fm.  of  Aubreyan  series. 
Uncon.  above  [ ?]  Coconino  ss.  Named  for  good  exposures  in  lower  valley  of 
Rio  Chlquito  Colorado,  Aril. 

Chiricahua  limestone. 

Permian:  Southeastern  Arizona  (Chiricahua  Mountains). 

A.  A.  Stoyanow,  April  30,  1936  (Geol.  Soe.  Am.  Bull.,  vol.  47.  No.  4,  pp.  532,  536). 
Chiricahua  la. — The  youngest  Perm,  beds  in  8E.  Arlz.  which  have  same  fauna  as 
occurs  in  memb.  B of  Kaibab  fm.  of  Grand  Canyon.  [Fossils  listed.]  [Objects  to 
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R.  E.  King's  proposal  to  use  Gym  for  the  Perm,  of  SE.  Ariz..  as  present  evidence 
does  not  warrant  detailed  and  direct  correlation.)  Considered  younger  than 
Snyder  Hill  fm.  Forms  top  of  Carbf.  sequence  In  Chiricahua  Mtns  near  N.  Mex. 
border. 

Chiricahtian  series. 

A term  introduced  by  C.  [R.]  Keyes  to  cover  300  ft.  of  qtzites  (called  Lone 
by  him)  of  late  Camb.  age  in  N.  Mex.  and  Ariz.  Named  for  Chiricahua 
Range,  N.  Mex.  (See  his  Conspectus  of  geol.  fms.  of  N.  Mex.,  1915,  pp. 
4,  6.) 

Chisholm  shale. 

Middle  Cambrian:  Eastern  Nevada  (near  Pioche). 

C.  D.  Walcott,  1916  (Smithsonian  Misc.  Coll.,  vol.  64,  No.  5,  Pub.  2420,  pp.  409- 
410).  Chisholm  shales. — Pinkish,  compact,  argill.  all.  with  a few  interbedded  lay- 
ers of  Is.  3 to  15  inches  thick.  Thickness  100  to  125  ft.  Type  loe.  Is  vicinity  of 
Chisholm  mine  and  Half  Moon  (lulch,  2 to  3 mi.  NW.  of  Pioche.  Contains  Middle 
Camb.  fossils  [listed].  Lies  about  1200  ft.  above  Lower  Camb. 

L.  G.  West  gate  and  A.  Knopf,  1927  (Am.  Inst.  Min.  and  Met.  Engrs.  Trans.,  No. 
1647,  p.  5),  and  1932  (U.  8.  G.  S.  P.  P.  171).  Chisholm  sh.  is  0 to  180  ft.  thick  in 
Pioche  region,  where  it  conformably  underlies  Is.  here  named  Highland  Peak  Is. 
and  conformably  overlies  Is.  here  named  Lyndon  Is.  Is  fine-grained,  yellow  brown 
to  red,  laminated,  nrgill.  sh.  that  weathers  to  small  flat  debris;  contains  inter- 
bedded  Iss.  No  mica.  Fossils  abundant  (listed). 

Chisik  conglomerate  member  (of  Nnknek  formation). 

Upper  Jurassic:  Southern  Alaska  (Cook  Inlet  region). 

G.  C.  Martin  and  F.  J.  Katz,  1912  (U.  8.  G.  8.  Bull.  485,  pp.  68-69).  Chisik  cpl.— 
Predominantly  coarm?  cgl.  of  well-rounded  pebbles  of  granite  and  other  crystalline 
rocks  in  andesitic  tuffaceous  matrix.  Thickness  290  ft.  at  Iniskln  Bay  and  prob- 
ably somewhat  thicker  at  Chisik  Island.  Overlies  Chinitua  sh.  (Middle  Jurassic) 
and  underlies  Nnknek  fm.  (Upper  Jurassic).  Lithologically  more  closely  related 
to  Naknek  fm.,  and  therefore  interpreted  as  basal  cgl.  of  the  Upper  Jurassic. 

G.  C.  Martin,  1926  (U.  8.  G.  8.  Bull.  776,  pp.  170-171,  273-274,  charts,  etc.). 
Chisik  cgl.  at  type  loc.,  on  Chisik  Island,  is  300--400  ft.  thick,  and  is  conformable 
with  both  Chinitna  sh.  and  Auccf/a-bearing  beds  of  Naknek  fm.  It  was  called 
Upper  Jurassic  “aggl.”  by  Martin  in  1905  (U.  8.  G.  8.  Bull.  250,  p.  44),  and  was 
described  by  Martin  and  T.  W.  Stanton  (Geol.  Soc.  Am.  Bull.,  vol.  16,  p.  406,  1905) 
as  a local  lens  of  coarse  aggl.  constituting  basal  part  of  Naknek  fm.  It  has 
recently  been  considered  best  by  U.  8.  Geol.  Survey  to  classify  it  as  a local  basal 
niemb.  of  Nuknek  fm. 

Chisna  formation. 

Carboniferous:  Southeastern  Alaska  (central  Copper  River  region). 

W.  C.  Mendenhall,  1905  (U.  8.  G.  8.  P.  P.  41,  p.  33,  map).  Chisna  fm.— Tuffs, 
qtzites,  and  cgls.  with  associated  Igneous  rocks  consisting  of  porpbyrltic  intru- 
sive* and  their  effusive  representatives.  At  base  qtzitlc  cgl.  75  ft.  thick.  Out- 
crops at  head  of  Chisna  River  and  in  hills  E.  and  W.  of  the  Chisna.  No  fossils. 
Tentatively  assigned  to  lower  Carbf.  or  Dev. 

A.  H.  Brooks,  1911  (U.  S.  G.  8.  P.  I*.  70,  chart  opp.  p.  52,  pp.  82-83),  referred 
Chisna  fm.  to  Carbf. 

Chisos  beds. 

Upper  Cretaceous  (?)  : Western  Texas. 

L A.  Udden,  1907  (Univ.  Tex.  Bull.  93,  pp.  17,  60—67).  Chisos  beds. — Tuffaceous 
sediments,  stratified  in  thin  and  well-defined  ledges  and  layers.  Great  bulk  of 
strata  bluish  gray  or  white  stratified  rock  In  even,  thoroughly  consolidated  ledges, 
with  occasional  layers  of  clay  and  ss.  and  even  thin  layers  of  cgl.  Thickness  at 
least  2,000  ft.  Includes  Crown  cgl.  at  top.  Grades  into  underlying  Tornillo  clays. 
Underlies  Tert. 

W.  s.  Adkins,  1933  (Univ.  Tex.  Bull.  3232,  p.  513),  did  not  Include  Chisos  beds  of 
t'dden  in  the  Cret.,  but  considered  the  underlying  Tornillo  clay  as  probably  the 
highest  Cret  fm.  of  that  region  (see  p.  508).  He  stated  that  no  fossils  are 
known  from  these  beds. 

Named  for  Chisos  Mtns,  Brewster  Co. 
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C'hispa  andesite. 

Tertiary:  Southwestern  Nevada  (Goldfield  district). 

F.  L.  Bimsome,  1909  (D.  S.  G.  S.  P.  P.  66.  pp.  28.  64,  etc.).  ChUpn  amtrtitr  — 
One  to  five  flows  of  brownish  gray  porous  andesite  interbedded  In  the  dacite 
vltrophyre  on  Chlspa  Hills.  Younger  than  Milltown  andesite  and  older  than 
Mcda  rhyolite. 

Chispa  Summit  formation* 

Upper  Cretaceous  (Gulf  series) : Southwestern  Texas  (Jeff  Davis  County). 

W.  S.  Adkins,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  239,  271,  426,  431).  The  Eagle  Ford 
equivalent  In  Chlspa  Summit  region,  western  Jeff  Davis  Co.,  has  almost  entirely 
the  clay  facies,  with  a subordinate  amount  of  thin  platy  layers  and  bands  of 
septarla  and  concretions.  It  Is  here  called  Chispa  Summit  fm.  At  Chlspa  Sum- 
mit it  overlies  the  Btidu,  apparently  concordantly.  Is  overlain  by  Colquitt  fm. 

Chita  sand  member  (of  Catahoula  formation). 

Miocene  ? (lower  Mio  ?) : Eastern  TVxas  (Trinity  and  Polk  Counties). 

F.  B.  Plummer,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  530.  715,  717).  Chita  sand  memb. 
Introduced  to  Include  the  coarsely  textured,  and  In  places  conglomeratic,  basal 
sands  of  Catahoula  fm.  exposed  at  Chita  [Trinity  Co.  1 and  Corrigan  I Polk  Co.]. 
Kennedy  named  this  sand  Corrigan,  and  Durable  referred  to  It  as  Catahoula 
mrmb.  of  Corrigan  fm.  Since  Durable,  Uddcn.  Baker,  and  others  have  used 
Corrigan  for  whole  Catahoula  fm..  it  is  confusing  to  use  the  name  again  in  its 
original  restricted  sense,  and  It  seems  best  to  drop  the  name.  Chita  sand  is  10 
to  80  ft.  thick,  has  white,  polished  grains  called  “rice  sands,'*  and  Is  In  places 
solidly  cemented  to  hard  q trite  with  siliceous  cement.  In  most  places  It  forms 
a persistent  cuesta.  Underlies  Onalanka  tuff  memb.  of  Catahoula  fm.,  and  rests 
on  Fayette  fm.  Type  loc.,  the  exposures  along  north  facing  escarpment  near 
Chita,  Trinity  Co. 

Chitistone  limestone. 

Upper  Triassic:  Eastern  Alaska  (Nizina-Tnnana  region). 

O.  Rohn,  1900  (U.  8.  G.  8.  21st  Ann.  Kept.,  pt.  2.  p.  420 ».  Chitistone  Is. — Massive 
bed  of  dnrk-brow’n.  dense,  nphanitlc  Is.  that  weathers  gray.  Often  brecciated. 
Overlies  Nikolai  greenstone  and  underlies  McCarthy  Creek  sh.  Thickness  500  ft. 
or  more.  Exposed  at  junction  of  Nisina  and  Chitistone  Rivers,  hence  name.  [On 
several  pages  (429,  431,  435.  etc.)  Rohn  called  this  Is.  Nizina  Is.] 

G.  C.  Martin,  1916  (Geol.  8oc.  Am.  Bull.,  vol.  27,  p.  690),  introduced  Nizina  Is. 
for  the  thln-bedded  lss..  sbaly  toward  top,  forming  upper,  and  conformable,  part 
of  Chitistone  Is.  as  first  defined,  and  restricted  Chitistone  Is.  to  the  lower  massive 
Iks.  This  is  present  approved  nomenclature  of  U.  8.  Geol.  Survey.  (See  also  G.  C. 
Martin,  U.  S.  G.  S.  Bull.  776,  1926.) 

Chlttenango  member.  (In  Marcellus  shale.) 

Middle  Devonian:  Central  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sol.,  5tb,  vol.  19,  pp.  131,  219,  etc.).  Chittmango 
memb.  of  Marcellus  sh. — Jet-black,  fissile,  non-calc.  sh.  overlying  Cherry  Valley 
Is.  memb.  of  Marcellus  from  eastern  N.  Y.  nearly  to  Cayuga  Lake.  Is  separately 
designated  because  it  is  non-calc.,  nearly  barren  of  fossils,  and  represents  only 
part  of  time  Interval  of  Outka  Cre<*k  sh.  of  western  N.  Y.  Type  section  is  in 
a small  gully  0.7  mi.  N.  of  village  of  Chlttenango  Falls,  where  entire  section, 
120  ft.  thick,  is  exposed.  At  top  It  Interflngers  with  the  blue  black  Cardiff  sh. 

G.  II.  Chadwick.  1933  (16th  Int.  Geol.  Cong.  Guidebook  9A,  p.  4),  divided  the 
Marcellus  W.  of  Catsklll  region  Into  (descending)  : Mount  Marlon  ss.,  800  ft., 
and  Chlttenango  black  sh.,  200  ft.,  and  stated  that  the  Chlttenango  of  that  region 
is  probably  «=  Union  Springs,  Cherry  Valley.  and  Chittcnrmgo  members  of  the 
Marcellus  farther  W.  in  N.  Y. 

B.  Smith,  1935  (N.  Y.  State  Mus.  Bull.  300.  p.  34).  I See  this  entry  under 
Marcellus  sh.] 

Chloride?  formation. 

Devonian  or  Mississippian  (?)  : Southwestern  New  Mexico  (Sierra  County). 

C.  R.  Keyes,  1904  (Am.  Jour.  Sol.,  4th.  vol.  18,  pp.  360-362).  Chloride  fm. — Dev. 
lss.,  200  ft.  thick.  Underlie  Lake  Valley  la.  and  overlie  Ord.  lss. 
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Probably  named  for  town  in  NW.  part  of  Sierra  Co.,  and  probably  refers 
to  Dev.  Percha  sh.  of  present  nomenclature  or  lower  part  of  Lake 
Valley  Is.  (Miss.). 

Chloridian  series. 

A term  introduced  by  C.  TR-1  Keyes  to  cover  75  ft.  of  Upper  Camb.  lss. 
(called  by  him  Carrasco)  in  N.  Mox„  and  Abrigo  Is.  ( 7<H)  ft.  thick)  of 
Ariz.  (See  his  Conspectus  of  geol.  fms.  of  N.  Mex.t  1915,  pp.  4,  6.) 

tChoocolocco  shale. 

Lower  Cambrian:  Alabama. 

See  explanation  under  fMontevallo  sh. 

f Chocolate  limestone. 

A name,  based  on  color  of  the  rock,  applied  by  G.  C.  Swallow  to  a Is. 
in  Kans.  that  is  now  known  as  Tarkio  Is.,  according  to  R.  C.  Moore, 
1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  229). 

Chocorua  granite. 

Late  Devonian  or  late  Carboniferous:  Northern  New  Hampshire  (Mount 
Chocorua  quadrangle,  White  Mountains). 

C.  H.  Hitchcock,  1874  (Geol.  N.  H.,  pt.  1,  btw.  pp.  508  and  545).  Chocorua  granite. — 
Crystalline  labradorlte  that  gave  rise  to  Chororua  Peak.  Assigned  to  Labrador 
(pre-Huronlam  period. 

C.  H.  Hitchcock,  1877  (Geol.  N.  H.,  pt.  2,  pp.  154,  230,  pi.  xl >.  A typical  variety 
of  Cho&trua  granite  consists  only  of  greenish  feldspar,  apparently  orthoclase 
and  amorphous  smoky  quartz.  At  E.  base  of  Chocorua  Mtn  there  is  a similar 
rock  of  greenish  gray  color,  very  flne-gralned,  prevailing  to  exclusion  of  every- 
thing else.  These  2 types  of  rock  represent  our  Chocorua  granite.  I called  them 
labradorlte,  perhaps  erroneously.  In  pt.  1.  (On  p.  230  he  tentatively  divided  his 
Chocorua  group  into  3 parts,  the  third  part  being  the  slenite,  and  said  : Whether 
these  3 kinds  really  belong  to  different  eruptive  periods,  or  should  properly  be 
grouped  as  one,  is  a question  for  the  future.  1 Is  younger  than  Conway  and 
Albany  granites,  all  of  which  belong  to  Eozolc  or  early  Paleozoic.  They  cut 
Eozolc  rocks. 

M.  Billings.  1028  (Proc.  Am.  Acad.  Arts  and  Sci„  vol.  03,  No.  3,  pp.  67-137,  map). 
Chocorua  group. — Same  as  Chocorua  group  of  Hitchcock.  Divided  Into  rlebecklte 
granite,  hastingsite  granite,  and  nordmarkitc.  Is  intrusive.  Assigued  to  Dev.  (?). 
Well  exposed  on  Mount  Chocorua.  (On  his  mup  he  pluced  his  Chocorua  group 
btw.  his  Albany  group  (below)  and  bis  Conway  group  (above).  In  1035  he 
assigned  all  of  these  intrusives  to  late  IX*v.  or  late  Carbf.l 

M.  Billings,  1935  (letter  dated  Aug.  27).  Chocorua  granite  belongs  to  White 
Mtn  magma  series. 

tChoctaw  buhrstone.  (In  Claiborne  group.) 

Eocene  (middle)  : Southern  Alabama  and  Mississippi. 

W J McGee,  1800  (Am.  Jour.  Scl.,  3d.  vol.  40,  pp.  27.  30,  32 1.  Over  the  ridge  [in 
vicinity  of  Meridian,  Miss.  1 formed  by  the  peculiar  siliceous  rooks  of  Eocene  age 
called  by  Smith  (unpublished]  Choctaw  buhrstone,  the  Appomattox  [fm.l  Is  un- 
commonly obdurate.  (Page  27.)  Still  farther  8.  lies  the  great  siliceous  deposit 
of  the  middle  Eocene  commonly  known  as  Buhrstone — the  Choctaw  buhrstone  of 
Smith  [unpublished].  (Pages  29-30.) 

In  1801  (U.  S.  G.  S.  12th  Ann.  Rept.,  pt.  1,  pp.  401,  493,  494)  McGee  in- 
troduced Meridian  fm.  to  replace  nongeographic  term  “Buhrstone,”  but 
other  workers  seem  to  have  overlooked  this  name,  as  they  continued  to 
use  “Buhrstone”  until  1898,  when  W.  H.  Dali  (U.  S.  G.  S.  18th  Ann. 
Rept.,  pt.  2,  p.  344  and  chart  opp.  p.  334)  introduced  Tallahatta  (from 
Ala.)  and  Orangeburg  (from  S.  C.)  to  replace  “Buhrstone.”  Tallahatta 
soon  gained  currency  as  a name  fur  the  “Buhrstone”  of  Ala.  and  Miss. 
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"Orangeburg,”  however,  was  not  adopted  Into  the  nomenclature  of  S.  C., 
and  more  recent  studies  have  shown  that  the  beds  to  which  the  name 
presumably  was  Intended  to  apply  constitute  the  later  discriminated 
McBean  fm. 

Name  undoubtedly  derived  from  the  broad  belt  of  the  fm.  across  Choctaw 
Go.,  Ala. 

tChoctnw  limestone. 

Lower  Cretaceous  (Comanche  series) : Northeastern  Texas. 

F.  W.  Crngtn.  1804  (Colo.  Coll.  Studies,  vol.  15.  p.  41).  Ch  net  air  it. — Foiutillferous 
quarry  Is..  .1  to  15  ft.  thick,  forming  lower  memb.  of  Rtogyrn  ai-iettna  marl  and 
Main  Street  la.  Underlies  Grayson  marls  and  overlies  Pawpaw  clays. 

Same  as  Main  Street  Is.  memb.  as  later  restricted. 

Named  for  Choctaw  Creek,  Grayson  Co. 

Choctawhatchee  formation. 

Miocene  (upper  and  middle)  : Western  Florida  and  St.  Johns  Valley, 
Florida. 

G.  C.  Matson  nnd  F.  G.  Clapp.  1900  (Fla.  Geol.  Snrv.  2d  Ann.  Rept.,  table  opp. 
p.  50  and  pp.  114-122).  Ohoctawhatcher  marl. — Greenish  to  light-gray  sandy 
shell  marl  and  greenish  gray  plastic  sandy  clay.  Thickness  50  to  50  ft.  Rests 
uncon.  on  Alum  Bluff  group  nnd  Is  overlain  by  Plio.  beds.  Is  of  marine  origin. 

C.  W.  Cooke  nnd  8.  Mossom.  1920  (Fla.  Geol.  Surv.  20th  Ann.  Rept.).  Name 
changed  to  Choctawhatchee  fm.,  because  the  marl  beds  that  contain  the  charac- 
teristic fossils  of  the  Choctawhatchee  make  up  only  a part  of  fm.  and  are  less 
persistent  than  the  clay.  Divided  Into  (descending)  : (1)  Cancellaria  rone  and 
(2)  "aluminous  clay,"  both  upper  Mlo. ; 13)  fiephora  zone,  (4)  Area  zone,  and  (5) 
Yotdlo  zone,  all  middle  Mlo. 

Named  for  exposure  on  Choctawhatchee  River  in  Walton  Co. 

Chokecherry  dolomite. 

Lower  Ordovician:  Western  Utah  (Gold  Hill  district). 

T.  B.  Noinn,  1930  (Wash.  Acnd.  Scl.  Jour.,  vol,  20,  No.  17,  Oct.  19,  pp.  421-432). 
Choki'chcnry  dol. — Characterised  by  considerable  silica,  which  occurs  both  as 
nodules  nnd  bands  of  chert,  usually  of  dark  grny  to  black  color,  and  as  sandy 
laminae  btw.  thin  bods  of  dol.  Lower  bods  ns  a rule  arc  rather  massively  folded 
chert-bearing  dark-mottled  dol.,  locally  oolitic  nnd  cross  bedded  and  containing 
thin  lenses  of  dol.  cgl.  These  beds  are  supplanted  higher  In  fra.  by  thinner 
bedded  dol.  with  sandy  laminae  or.  locally,  by  bunds  of  chert.  Lower  Ord. 
fossils  near  top.  Thickness  850  to  1.000 -f  ft.  Absent  In  N.  part  of  area,  so 
that  there  must  be  pronounced  uncon.  above  the  fra.  Lies  uncon.  on  Hicks  fm. 
and  Is  overlain  by  Fish  Haven  dol.  Named  for  exposures  in  Chokecherry  Canyon, 
Just  S.  of  Gold  Hill  quad. 

See  also  U.  S.  G.  S.  P.  P.  177,  1034. 


Chopakn  schist. 

Carboniferous  (?) : Central  northern  Washington. 

R.  A.  Daly,  1900  (Geol.  9oc.  Am.  Bull.,  vol.  17.  pp.  829-376).  Chopaka  schist. — 
A large  patch  of  Bchlst  that  crowns  Chopnka  Mtn.  Very  similar  to  Kruger  schist 
(Carbf.t),  with  which  It  may  be  contemp.  May  possibly  be  Triasslc. 

Chopaka  basic  intrusives. 

Carboniferous  (?)  : Southern  British  Columbia  and  central  northern 
Washington. 

R.  A.  Daly.  1900  (Geol.  Soc.  Am.  Bull.,  vol.  17,  pp.  329-876).  Chopaka  basic  tn- 
truMves. — A strong  body  of  gabbro  apparently  transitional  into  pure  olivine  rock. 
Cuts  Chopaka  schist,  which  caps  Chopaka  Mtn,  Wash.  May  be  Carbf.  or  Triaaaic. 

Choptank  formation. 

Miocene  (middle) : Eastern  Maryland  and  Virginia. 

G.  B.  Shattuck,  1902.  [See  tinder  8t.  Uarps  fm.] 

W.  B.  Clark.  1903  (Md.  Geol.  Surv.  8t.  Marys  Co.  Atlas).  Choptank  fm. — Middle  fm. 
of  Chesapeake  group.  Thickness  112  ft.  Consists  (descending)  of  sandy  clay, 
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fossil  bed,  sandy  clay,  fossil  bed,  clay  and  sand.  Underlies  St.  Marys  fm.  and 
overlies  Calvert  fm. 

Named  for  exposures  on  Choptank  River,  Md.,  a short  distance  below 
Dover  Bridge,  Talbot  Co. 

Chorreras  granite. 

Age(  ?)  : Mexico. 

R.  U.  Burrows,  1910  (Soc.  geol.  Mexicnna  Bol.,  t.  7,  p.  100). 

Cboteau  limestone. 

Incorrect  spelling  of  Chouteau  Is. 

Chouteau  limestone.  (Of  Kinderhook  group.) 

Mississippian : Central  and  eastern  Missouri  and  southwestern  Illinois. 

G.  C.  Swallow,  1855  (Mo.  Geol.  Surv.  2d  Ann.  Rept.,  pt.  1,  p.  101  and  sections 
opp.  pp.  98,  103).  Chouteau  Is. — In  Cooper  Co.  region  upper  part  Is  thick  - 
bedded,  brownish  gray,  earthy,  silico-mag.  is.  40  to  50  ft.  thick  ; lower  part  com- 
pact, blue  or  drab,  thin-bedded  Is.  20  ft.  thick.  Underlies  Encrinital  [Burlington] 
is.  and  overlies  Vermicular  ss.  and  shales  [Hannibal  sh.].  Included  In  Dev.  Thins 
to  E.  and  is  only  10  to  30  ft.  thick  In  Marlon  Co. 

F.  Springer,  1020  (Smithsonian  Pub.  2501,  p.  196).  The  upper  part  of  what  In 
Mo.  is  called  the  “Chouteau”  Is  same  thing  as  Lower  Burlington  beds  in  Iowa. 

R.  C.  Moore.  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  21,  2d  ser.),  restricted  Chouteau 
1b.  to  lower  memb.,  which  he  correlated  with  upper  part  of  Kinderhook  group, 
and  named  the  upper  memb.  Srdalia  Is.,  which  be  correlated  with  Fern  Glen  Is., 
and  assigned  both  to  Osage  group.  This  is  present  generally  accepted  definition 
of  Chouteau  Is. 

See  also  under  Kinderhook  group. 

Named  for  Chouteau  Springs,  Cooper  Co.,  Mo. 

tChouteau  group. 

Mississippian : Missouri  . 

G.  C.  Broadliead.  1874  (Mo.  Geol.  Surv.  vol.  1,  pp.  26  65).  Chouteau  group  proposed 
to  replace  “Chemung”  of  old  Mo.  repts.  Includes  (descending)  Chouteau  Is., 
Vermicular  ss.  and  shales  [Hannibal  sh.J,  and  Lithographic  [Louisiana]  Is. 

Replaced  by  Kinderhook  group,  older  name. 

Named  ‘‘for  chief  member  of  the  group”  [Chouteau  Is.]. 

tChowan  formation.  (Of  Columbia  group.) 

Pleistocene:  Coastal  Plain  of  North  Carolina,  Virginia,  and  Maryland. 

W.  B.  Clark,  1910  ( Geol.  Soc.  Am.  Bull.,  vol.  20.  p.  651).  Name  proposed  by  L.  W. 
Stephenson  in  unpublished  n»«.  In  N.  C.  the  Talbot  terrace  divides  Into  two 
terraces,  constituting  Chowan  and  Pamlico  fins. 

L.  W.  Stephenson,  1912  (N.  C.  Geol.  Surv.  vol.  3,  pp.  282-286).  Chowan  fm. — Sandy 
loams,  more  or  less  aren.  clays,  sands,  and  gravels;  the  coarser  materials  at 
base,  and  grading  up  into  finer  sands  and  loams  at  top.  Thickness  15  or  20  ft. 
Surface  of  fm.  forms  a plain  that  slopes  up  from  elevations  of  about  25  to  40  ft. 
above  sea  level  along  Its  E.  edge  to  about  50  ft.  along  foot  of  escarpment  sep- 
arating it  from  Wicomico  plain  above.  Where  it  passes  up  river  valleys,  how- 
ever, It  probably  reaches  max.  elevations  of  70  ft.  at  Inland  extremities  of  ex- 
tensions. Older  than  Pamlico  fm.  (25-foot  terrace)  and  younger  than  Wicomico 
fm.  (50  to  100-foot  levels).  Included  in  Columbia  group.  Named  for  Chowan 
River,  N.  C.,  to  S.  of  which,  in  Hertford  Co.,  the  plain  forming  the  surface  of  the 
fm.  is  typically  developed. 

C.  W.  Cooke,  1981  (Wash.  Acad.  Scl.  Jour.,  vol.  21,  Dec.  19,  1931).  The  following 
reclassification  of  Plelst.  terrace  fms.  of  Md.,  Va.,  and  N.  C.  is  proposed : 

Pamlico  fm.,  25-foot  level. 

Talbot  fm.  restricted,  40-foot  level. 

(Same  as  typical  “Chowan",  abandoned,  but  not  same  as  “Chowan” 
as  defined,  which  Included  the  deposits  on  25,  40,  and  70-foot  levels.) 
Penboloway  terrace  (deposits  not  yet  named),  70-foot  level. 

(These  deposits  have  heretofore  been  Included  in  Wicomico  to  N.  and  in 
t Chowan  to  S.,  and  are  now  called  PenHoloicay  fm.] 

Wicomico  fm.  restricted,  100-foot  level. 

See  also  under  Columbia  group. 


Digitized  by  Google 


440  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Choza  formation. 

Permian : Central  and  central  northern  Texas. 

J.  W.  Beede  and  V.  V.  Waite,  1018  (ITniv.  Tex.  Bull.  1816,  map,  p.  49).  Choza  fm. — ■ 
Includes  rocks  from  top  of  Bullwagon  dol.  to  [uncon.  In  later  repts]  base  of  San 
Angelo  fm.  Consists  of  a series  of  red  shales  separated  by  groups  of  thin  dol. 
beds,  some  of  which  are  fossiliferous.  Highest  dol.  in  fm.  is  Merkel  dol.,  which 
lies  270  ft.  below  top  of  fm.  Thickness  of  fm.  870  ft.  Named  for  Choxa  Mtn, 
near  Tennyson,  Coke  Co. 

J.  W.  Beede  and  D.  D.  Christner,  1926  (Unlv.  Tex.  Bull.  2607).  Near  Sagerton. 
I Haskell  Co.]  San  Angelo  fm.  cuts  out  underlying  Merkel  dol.,  but  on  Colorado 
River  S.  of  Bronte,  Coke  Co.,  its  base  is  270  ft.  above  Merkel  dol. 

Christie  member  (of  Dundas  formation). 

Ordovician:  Ontario. 

M.  Frit*,  1026  (Roy.  Soc.  Canada  Proc.  and  Trans.,  3d  ser.,  vol.  20,  pt.  1,  sec.  4, 
p.  80). 

Chrysler  waterlime. 

Silurian  (Cayugan)  : Central  New  York  (Syracuse  region). 

G.  II.  Chadwick,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  p.  81).  Chrysler  i catcrlime 
{“Rondout”  of  this  region). — Overlies  Akron  dol.  and  uncon.  underlies  Manlius 
group.  Lies  at  top  of  Bertie  (Tonoloway)  group  in  central  N.  Y.  Named  for 
Chrysler' g Glen  [Syracuse  quad.]. 

B.  Smith,  1935  (N.  Y.  State  Mus.  Bull.  300,  pp.  16-18),  named  the  basal  fm.  of 
Manlius  group  in  Skaneateles  quad,  the  Olney  l*.;  stated  that  it  rested  on 
Chrysler  fm.  (as  Identified  by  him  in  this  quad.,  on  basis  of  stmt,  position  and 
lithology)  ; and  that  so  far  as  he  had  been  able  to  determine  typical  Chrysler  is 
without  fossils. 

Chuar  group. 

Pre-Cambrian:  Northern  Arizona. 

C.  D.  Walcott,  1883  (Atw.  Jour.  Sci.,  vol.  26.  pp.  439-442,  484).  Chuar  group. — 
Sandy  and  clay  shales  with  interbedded  sss.  and  lss.,  which  are  exposed  in  inner 
canyon  valleys  of  Grand  Canyon  of  the  Colorado.  Top  group  of  Grand  Canyon 
series.  Overlies  uncon.  the  Grand  Canyon  group  [Unkur  group], 

C.  D.  Walcott,  1894  (U.  S.  G.  8.  14th  Ann.  Kept.,  pt.  2,  pi.  60,  etc.).  Chuar  terrans. — 
Upper  div.  consists  of  1,700  ft.  of  sss.  and  shales  with  some  Is.  bods,  reddish, 
brown,  black,  gray,  buff,  etc.  in  color ; base  is  massive  bed  of  reddish  brown  as. 
Lower  div.  consists  of  3,420  ft.  of  shales  and  sss.  with  some  Is.  beds;  of  brown, 
gray,  black,  drab,  and  chocolate  color;  basal  part  consists  of  argiil.  shales  resting 
on  massive  mag.  Is.  Uncon.  underlies  Tonto  and  overlies  Uukar  terrane. 

Named  for  Chuar  Valley,  Grand  Canyon  region. 

Chuarian  series. 

A name  employed  by  C.[R.]  Keyes  instead  of  Chuar  group  of  other  geologists. 

Chubb  siltstone  member  (of  Maroon  formation). 

Permian:  Central  Colorado  (Park  and  Chaffee  Counties). 

D.  B.  Gould.  1935  (A.  A.  I*.  G.  Bull.,  vol.  19.  No.  7,  pp.  971-1009).  Chubb  siltstone 
memb.  of  Maroon  fm. — Gray  to  red  brown  siltstone,  argil),  and  calc,  near  base,  with 
sss.  in  upper  part.  Is  1.827  ft.  thick  on  E.  side  of  Chubb  Gulch  In  sec.  16,  T.  13 
8.,  R.  77  W.,  for  which  it  is  named.  Assigned  to  Perm.  Conformably  underlies 
Pony  Spring  siltstone  memb.  and  conformably  overlies  Coffman  cgl.  memb.,  In 
Sait  Creek  area,  Park  and  Chaffee  Counties. 

Chu  Chua  formation. 

Eocene:  British  Columbia. 

W.  L.  Uglow,  1922  (Canada  Geol.  Surv.  Summ.  Rept.  1921,  pt.  A,  p.  82). 

Chuekanut  formation. 

Eocene  (lower)  : Northwestern  Washington  (San  Juan  Islands). 

R.  D.  McLellan.  1927  (Utiiv.  Wash.  Pub.  Geol.,  vol.  2,  pp.  93,  136-138).  Chuekanut 
fm. — Cross- bedded,  nrkosic  sss.  and  cgls.,  with  coal  beds,  occurring  on  N.  part  of 
Lumml  Island  and  in  vicinity  of  Bellingham  Bay  to  E.  They  form  lower  part 
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of  White's  Puget  group.  Thickness  500  ± ft.  Contain  leaves  and  plants  Identi- 
fied by  F.  H.  Knowlton  as  lower  Eocene.  Of  brackish  or  fresh-water  origin.  Well 
exposed  along  Cbuckanut  Drive  on  Pacific  Highway. 

Chuctenunda. 

Middle  Ordovician:  Eastern  New  York  (Mohawk  Valley). 

R.  Ruedemann  and  G.  H.  Chadwick,  1935  (Scl.,  n.  a.,  vol.  Rl,  No.  2104,  p.  400). 
Chuctenunda  introduced  for  upper  middle  Cannjoharle  or  cone  of  Lanioi/raptua 
eucharia  in  Mohawk  Valley. 

Chugwater  formation. 

Triassie  and  I’ermian : Wyoming  (rather  widespread)  and  central  southern 
Montana. 

N.  H.  Darton,  1004  (Geot.  Soc.  Am.  Bull.  vol.  15,  pp.  304—401).  Chugwater  fm. 
proposed  for  series  of  red  beds  extending  along  foot  of  Bighorn  Range  southward 
through  Wyo.  and  Colo.  In  Black  Hills  region  the  red  beds  are  divided  near  base 
by  a Is.  designated  Mlnnekahta,  and  although  there  appears  to  be  a continuous 
representative  of  this  Is.  in  Bighorn  uplift,  a definite  correlation  cannot  bo 
ventured,  so  that  a name  is  required  for  the  undivided  red  beds.  Thickness 
11.250  ft.)  is  also  greater  than  in  Black  Hills,  but  the  fm.  is  believed  to  correlate 
with  Spearfisb,  Mlnnekahta,  and  Opeche  of  that  region.  It  uncon.  underlies  Sun- 
dance fm.  (Jurassic),  overlies  Tensleep  as,  (Carbf.),  and  Is  of  Permian  and 
Triassic(l)  age.  Named  for  Chugwater  Creek  near  Iron  Mtn,  Wyo. 

In  1908  (Oeol.  Soc.  Am.  Bull.,  vol.  19,  pp.  40.1-101)  Darton  divided  the  red 
beds  of  SE.  Wyo.  (Laramie  Basin  region)  Into  (descending)  Chugwater 
fm.  (Perm,  or  Triassie),  Forelle  Is.  (Carbf.),  and  Satankn  sh.  (Carbf.). 
He  stated  that  the  Forelle  was  separated  on  account  of  Its  fossils;  but 
for  which  the  Is.  and  underlying  Sntanka  sh.  might  be  regarded  as  a 
portion  of  Chugwater  fm. 

Later  It  was  found  that  in  some  areas  the  upper  part  of  red  beds  included 
in  Chugwater  fm.  contained  an  Upper  Jurassic  (Sundance)  marine 
fauna ; and  these  beds  are  now  Included  in  Sundance  fm.  Still  later 
the  upper  pa rt  of  the  restricted  Chugwater  was  removed  and  named 
Popo  Affie  bedn  by  Williston  and  John  fm.  by  Knight,  and  this  restricted 
definition  is  that  now  employed  by  U.  S.  Geol.  Survey.  The  Chugwater 
Is  almost  wholly  nonmarine,  and  as  now  interpreted  is  of  Triassie  and 
Perm.  age.  It  usually  nncon.  underlies  Sundance  fm.,  but  in  places  Is 
overlain  by  intervening  Jelm  fm.  In  Wind  Bluer  Mtns  the  characteristic 
Chugwater  redlieds  rest  on  Dinwoody  fm.  In  other  parts  of  Wyo.  the 
redbeds  occupy  a much  larger  strat.  Interval  and  rest  on  Tensleep  ss. 
In  SE.  Wyo.  the  Chugwater  has  been  described  ns  resting  on  Forelle  Is., 
which  overlies  the  red  Satankn  sh. ; but  H.  D.  Tliomns,  1984  (A.  A.  P.  G. 
Bull.,  vol.  18,  No.  12,  pp.  1070,  1087),  described  Forelle  Is.  as  an  E. 
extension  of  middle  part  of  Phosphoria  fm.,  and  Sntanka  sh.  as  basal 
part  of  Chugwnter  fm.  as  originally  defined.  He  therefore  applied 
Batanka  tongue  of  Chugwater  fm.  to  Sntanka  sh.  of  Darton,  Forelle 
tongue  of  Pltonphoria  fm.  to  Forelle  Is.  of  Darton,  and  Hie  new  name 
Freezeout  tongue  of  Chugwater  fm.  to  the  red  beds  overlying  the  Forelle 
and  underlying  an  E.  extension  of  Dinwoody  fm.  which  he  named.  Little 
Medicine  tongue  of  Dinwoody  fm. 

Chupadera  formation. 

Permian  (lower)  : New  Mexico. 

E.  H.  WellB.  1919  (19201  IS.  Max.  State  School  Mines  Ball.  3,  pp.  10-11.  17-18). 
N.  H.  Darton'a  plan  of  combining  San  Andreas  and  Yeso  fms.  under  name  of 
Chupadera  fm.  ia  followed  in  this  rept.  The  plane  of  separation  blw.  Yeso  and 
San  Andreas  is  in  many  places  difficult  to  locate,  and  plan  of  combining  them 
under  name  of  Chupadera  fm.  is  especially  appropriate  in  thia  (Puertecito)  dlst. 
The  massive  pink  and  light-yellow  ss.  150  to  200  ft.  thick,  which  is  usual  top 
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memb.  of  old  Yeso  fni.  of  eastern  Socorro  Co.,  is  absent  near  Puertecito,  where 
upper  part  Is  entirely  lsg.  and  gyp.  beds,  with  gyp.  predominant ; the  colors  of 
this  part  are  cream,  buff,  and  light  bluish  gray.  Shaly  strata  are  more  abundant 
In  lower  part  and  decrease  in  amount  toward  top.  Near  base  the  colors  are  dark 
gray,  yellowish  brown,  -pink,  and  red.  Thickness  of  fm.  1,000  to  1,200  ft.  Rests 
on  Abo  ss.,  usually  conformably.  Uncon.  overlain  by  Triasslc.  Is  top  fm.  of 
Manzano  group. 

N.  II.  Darton,  1922  (U.  S.  G.  8.  Bull.  720  E,  pp.  176-182).  [The  name  Chupadera  fm. 
was  adopted  by  U.  S.  G.  8.  for  this  rept  in  July  1919,  but  rept  was  not  pub- 
lished until  March  31,  1922.]  The  name  Chupadera  fm.  is  here  Introduced  for 
upper  part  of  Manzano  group,  which  Lee  divided  into  Yeso  fm.  and  San  Andreas 
Is.  In  mapping  these  deposits  It  was  found  that  while  Lee's  subdivisions  were 
discernible  in  places,  it  was  impracticable  to  separate  them  generally.  Although  Is. 
is  conspicuous  feature  of  San  Andres  Is.  much  of  that  subdivision  consists  of  thick 
beds  of  gyp.  and  ss.  which  are  not  well  exposed  In  the  type  localities.  In  future, 
wherever  Lee’s  subdivisions  can  be  recognized  they  will  be  treated  as  members 
of  Chupadera  fm.,  instead  of  as  distinct  fms.  Named  for  Chupadera  Mesa  [E. 
part  of  Socorro  Co.],  a prominent  topographic  feature  consisting  of  a very  ex- 
tensive capping  of  the  fm..  1,500  or  more  ft.  thick.  Rests  on  Abo  ss.  Is  overlain 
by  Triasslc. 

A.  G.  Fiedler  and  8.  S.  Nye  in  1933  (U.  S.  G.  S.  W.  8.  P.  039)  divided  the  Perm, 
rocks  of  Roswell  artesian  basin  of  8E.  N.  Mex.  Into  (descending)  : (1)  Pecos  fm.. 
(2)  Picacho  Is.  (considered  to  be  same  as  San  Andres  Is.  memb.  of  Chupadera  fm. 
to  W. ),  and  (3)  Nogal  fm.  (considered  to  be  same  as  Yeso  memb.  of  Chupadera 
fnr.  to  W.). 

W.  B.  Lang,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  2).  abandoned  Pecos  fm.,  dividing 
It  into  (descending) : Pierce  Canyon  redbeds,  Rustler  fm.,  Salado  halite,  and 
Castile  anhydrite. 

W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.,  vol.  21,  No.  7),  replaced  Picacho  la.  with  San 
Andres  Is.  memb.  of  Chupadera  fm.  and  replaced  Nopal  fm.,  with  Hondo  ss. 
memb.  of  Chupadera  fm.  and  Yeso  memb.  of  Chupndera  fm.  (below).  The  recog- 
nition of  Hondo  ss.  (new)  involves  a slight  redefinition  of  both  San  Andres  Is. 
and  Yeso. 

Church  limestone.  (In  Howard  limestone.) 

Pennsylvanian : Southeastern  Nebraska  and  eastern  Kansas. 

G.  E.  Condra  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  42,  54).  Church  7*. — 
Lower  Is.  of  Howard  Is.  memb.  of  Wabaunsee  fm.  Bluish  gray,  dense,  brittle, 
massive,  quite  fosslliferous,  and  in  1 or  2 beds  forming  large  blocks.  Thickness 
2 to  6 ft.  Underlies  Klewitz  sh.  and  overlies  Severy  sh.  memb..  which  contains 
Nodaway  coal  4 ft.  below  top.  Named  for  Church  farm,  on  Turner  Creek,  SB. 
of  Du  Bols,  Nebr. 

R.  C.  Moore,  1932  (Kang.  Geol.  Soc.  0th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3,  pp.  20,  21,  94,  90),  and  R.  C.  Moore  and  G.  E.  Condra.  1932  (Oct,  1932 
revised  classification  chart  of  Penn,  rocks  of  Nebr.  and  Kans.),  defined  Church  la. 
as  underlain  by  Aarde  sh.  (shown  ns  a younger  bed  than  Severy  sh.)  and  overlain 
by  Wlnzeler  sh.,  and  as  belonging  in  middle  of  Howard  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  207-208).  Church  la.  Is  most 
persistent  and  important  memb.  of  Howard  Is.  It  overlies  Aarde  sh.,  or  where 
Bachelor  Creek  Is.  is  absent  and  Aarde  sh.  is  not  differentiated,  it  forms  bnsal 
unit  of  Howard  Is.  and  rests  on  Severy  sh.  It  underlies  Wlnzeler  sh.  Thickness 
1%  to  6 ft.  Type  loc..  Church  farm,  on  Turner  Creek,  SE.  of  Du  Bois,  Nebr. 

Churchill  arkose  sandstone. 

Cambrian:  Hudson  Bay  region. 

J.  B.  Tyrrell,  1898  (Canada  Geol.  Surv..  n.  s..  voL  9.  p.  174  F). 

Church  ill  Ian  group. 

Pre-Cambrian:  Manitoba  and  Saskatchewan. 

J.  F.  Wright,  1934  (Canada  Geol.  Surv.,  map  26SA,  The  Pas  Sheet,  Manitoba  and 
Saskatchewan,  Pub.  No.  2272). 

Church  Run  conglomerate. 

Term  applied  by  J.  F.  Carll  (2d  Pa.  Geol.  Surv.  Rept.  I,  pp.  38-40,  1875) 
to  coarse  cgl.  in  hill-tops  at  Church  Run,  Warren  Co.,  NW.  Pa.  Prob- 
ably same  as  Olean  cgl.  memb.  of  Pottsville  fm. 
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Churn  Creek  member. 

Mississippian : Southern  Ohio. 

J.  E.  Hyde.  1915  (Jour.  Geol.,  vol.  28,  pp.  656,  657.  763).  Churn  Creek  memb. — 
Argill.  sh.  with  an  occasional  thin  as.  passing  gradually  Into  underlying  Vance- 
burg  ss.  memb.  Thlckufss  50  to  100  or  more  ft.  Present  only  In  SW.  part  of 
Scioto  and  eastern  Adams  Counties,  and  only  in  vicinity  of  Buena  Vista  Is 
Logan  fm.  found  overlying  It.  Is  top  memb.  of  Cuyahoga  fm.  in  SW.  part  of 
Scioto  Co.  [Cuyahoga  as  used  above  includes  lower  part  of  Black  Hand  fm., 
to  which  these  beds  belong.] 

Named  for  Churn  Creek,  SE.  part  of  Adams  Co. 

Chusa  tuff  member  (of  Catahoula  tuff). 

Tertiary  (lower  Miocene  or  Oligocene)  : Southwestern  Texas  coastal  plnin. 

T.  L.  Bailey,  1926  (Univ.  Tex.  Bull.  2045,  pp.  65,  89-105,  178-179).  C7iu«a  memb. 
of  Queydan  fm. — Primarily  friable  tuffaceous  clays  and  Impure  bentonites  which 
have  evidently  been  formed  by  action  of  streams  on  underlying  Solednd  and  Fant 
members  of  Queydan  fm.  Thickness  160  -f  ft.  Is  top  memb.  of  Gueydan  fm. 
tirades  into  underlying  Soledad  memb.  of  Gueydan  fm.  and  is  uncon.  or  discon, 
overlain  by  Oakville  fm.  Traced  to  NW.  it  overlies,  apparently  conformably, 
typical  Catahoula  ss.  of  Gonzales  and  Lavaca  Counties  and  occupies  strat.  position 
of  Fleming  clay.  It  is  therefore  quite  possible  It  is  of  lower  Mio.  age.  Named  for 
exposures  on  slopes  of  La  Chusa  Mega,  in  SE.  McMullen  Co. 

The  Gueydan  fm.  i«  now  considered  same  as  Catahoula  tuff,  and  “Gueydan” 
has  been  abandoned  by  both  Tex.  Geol.  Survey  and  U.  S.  Geol.  Survey. 
The  Chusa  Is  therefore  now  treated  as  a memb.  of  Catahoula  tuff. 

Chushina  formation. 

Lower  Ordovician : Alberta  and  British  Columbia. 

C.  D.  Walcott,  1923  (Smithsonian  Misc.  Coll.,  vol.  67,  No.  8,  p.  458).  Chushina  fm. — 
Bluish  gray,  thin-bedded  lss.,  1,500  ft.  thick,  occurring  on  N.  slopes  of  Phillips  and 
Lynx  Mtns  and  Billings  Butte,  Robson  Park,  B.  C.  Fossils  are  Lower  Ozarkian. 
Named  for  C'bushinn  Glacier. 

P.  E.  Raymond.  1930  (Am.  Jour.  Scl.,  5th,  vol.  20,  p.  304),  assigned  this  fm.  to 
Lower  Ord.,  and  to  B.  C.  and  Alberta. 

Chuska  sandstone. 

Tertiary  (Eocene?)  : Northwestern  New  Mexico  and  northeastern  Arizona. 

H.  E.  Gregory.  1916  (U.  S.  G.  S.  W.  S.  P.  380).  Chuska  ss. — White  and  gray  porous 
cross-bedded  ss.,  700  to  900  ft.  thick.  Overlies  Tohachi  sh..  probably  with  uncon. 
Uncon.  underlies  basic  lavas.  Named  for  Chuska  Peak,  McKinley  Co.,  NW.  New 
Mex. 

Cibao  limestone. 

Tertiary : Puerto  Rico. 

B.  nubbard,  1920  (Sci.,  n.  s.,  vol.  51,  p.  396). 

Cibola  limestone. 

Silurian(?):  Southwestern  New  Mexico  (Silver  City  district). 

C.  [R.l  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22.  pp.  257-259;  Conspectus  of  geol. 
fms.  of  N.  Mex.,  pp.  3,  6).  Ci6o7«  Iss. — Important  mid-Siluric  Is.  memb.  outcrop- 
ping at  Cibola  mill,  at  Silver  City.  Thickness  175  ft.  Underlies  Naiad  Is.,  and 
with  it  comprises  Santa  Ritan  series.  Assigned  to  Sil. 

Cibolo  formation. 

Permian:  Southwestern  Texas  (Shafter  district,  Presidio  County). 

J.  A.  Udden,  1904  (Univ.  Tex.  Min.  Surv.  Bull.  8,  pp.  10-25),  Cibolo  Iss. — Consist 
of  (descending)  : Hard  yellow  dolomltic  Is..  650  ft.;  dark,  oven-bedded,  compact  Is., 
including  some  sandy  strata.  470  ft. ; thin-bedded  Is.  containing  sponge  spicules. 
85  ft. ; grayish  white,  heavy-bedded,  brecclated  Is.,  133  ft. ; gray  marly  sh..  con- 
taining some  lenticular  ledges  of  organic  and  siliceous  sand,  forming  basal  transi- 
tion beds,  100  ft.  Fossillferous.  Top  fm.  of  Chinati  series.  Uncon.  underlie 
Lower  Cret.  Presidio  beds  and  overlie  Alta  beds. 
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P.  B.  nml  R.  E.  King.  1929  (A.  A.  P.  G.  Boll.,  vol,  IS.  p.  908).  state  that  under- 
lying  Cienegulta  and  Alta  bods  of  Uddon  have  been  proved  to  be  Perm. 

Named  for  Cibolo  Creek  and  Cibolo  ranch.  Presidio  Co. 

Cieneguita  beds. 

Permian:  Southwestern  Texas  (Shafter  district.  Presidio  County). 

J.  A.  Tdden.  1004  (Univ.  Tex.  Min.  Sort.  Bull.  8.  pp.  10-25 1.  Clencguita  bed* — 
Chiefly  dark  or  almost  black  shale*,  but  containing  alternations  of  heavy  lenticular 
masses  of  inortar  rocks  (indurated  mixture  of  calc,  mud  and  siliceous  fragments 
of  variable  sixes  and  wear),  cgls.,  dark  ls»„  and  mixtures  of  th»*se  materials. 
Thickness  1.000  ft.  Fossiliferous.  Basal  fm.  of  Chinati  series.  Underlies  Alta 
Iteds  and  overlies  granite. 

P.  B.  and  R.  E.  King.  1929  (A.  A.  P.  G.  Bull.,  vol.  13.  p.  908).  Cienegulta  and 
Alta  beds,  of  Shafter  region,  formerly  classed  as  Penn.,  have  been  proved  to  be 
of  Leonard  (Perm.)  age. 

Named  for  Cienegulta  ranch.  Presidio  Co. 

Cierbo  sandstone.  (In  San  Pablo  group.) 

Miocene  (upper):  Western  California  (Mount  Diablo  region). 

B.  L.  Clark,  1921  (Jour.  Geol.,  vol.  29,  pp.  580-614).  Cierbo  group. — -The  use  of 
San  Pablo  for  upper  Mio.  series  of  deposits  on  West  Coast  makes  it  necessary 
to  dispense  with  the  use  of  that  name  for  a part  of  the  group.  The  name 
Cierbo  is  therefore  used  in  this  paper  in  referring  to  middle  group  of  San  Pablo 
series.  Type  section  of  the  Cierbo  is  in  S.  side  of  Canada  del  Cierbo  near 
Carqulnez  Straits.  These  marine  beds  are  recognized  only  in  general  region  of 
San  Francisco  Bay.  when*  they  lie  discon,  below  Santa  Margarita  group  and 
rest  discon,  on  Briones  group. 

B.  L.  Clark  and  A.  O.  Woodford.  1927.  (See  1927  entry  under  San  Pablo  group.) 

B.  L.  Clark.  1930  (Geol.  Hoe.  Am.  Bull.,  vol.  41.  pp.  751-770),  included  Cierbo  fm. 
in  Snn  I*ablo  group,  as  explained  under  San  Pablo  group.  This  Is  present  ac- 
cepted definition  of  U.  8.  Geol.  Survey. 

Cimarron  group. 

Permian:  Central  southern  Kansas. 

F.  W Cragln,  1890  (Colo.  Toll.  Studies,  rot.  0.  pp.  3.  18—48).  Cimarron  series — 
L’pper  part  (1.100  to  1.250  ft.  of  prevailingly  rod  unfosslllferous  rookat  of  Perm, 
of  Kans.  Overlies.  probably  uncon.,  the  Big  Blue  or  ls.-bearlng  serif*  of  Perm, 
and  uncon.  underlie*  Cret.  deposits.  Divided  into  ten  fins.  (dCM'endlnft)  : Big 
Basin  ss..  llackberry  shales,  flay  Creek  do)..  Red  Bluff  sss.,  flog  Creek  shales. 
Cave  Creek  gypsums.  Flower  pot  Shales.  Cedar  Illils  sss..  Salt  Plain  measures, 
and  Harper  sss. 

Named  for  Cimarron  River,  Kans. 

tCimarron  formation. 

A term  applied  by  C.  R.  Keyes  (Am.  Jour.  Sri.,  4th,  vol.  18,  pp.  300-362. 
l'.KW ) to  1,000  ft.  of  sss.  and  sh.  of  N.  Mex.  unoon.  underlying  Comanche, 
deposits,  overlying  the  Carlif..  and  assigned  hy  him  to  Trinssle.  In  a 
Inter  publication  (Am.  Jour.  Sei..  4th,  vol.  20.  p.  425,  1!K)5)  he  assigned 
these  rocks  to  Perm. 

Cimarron  Creek  latite. 

Tertiary  (Miocene  or  Pliocene)  : Southwestern  Colorado  (Ouray  region). 

W.  Cross  and  E.  Howe,  1907  (U.  S.  G.  S.  Ouray  folio.  No.  153).  Cimarron  CreeJk 
latttr. — Quartz  pyroxene  latite.  Intrusive  into  Potosl  volcanic  series.  Especially 
mmmon  in  drainage  of  Cimarron  Cnek  in  Ouray  and  Lake  City  quads. 

Citnarronian  series. 

A term  introduced  by  C.  R.  Keyes  (Iowa  Acad.  Sol.  Proc.,  vol.  16.  pp.  159- 
lt)3,  1D0D ) for  tile  post-Guadalupian  Carlif.  rocks  of  Rio  Grande  Valley', 
which  he  divided  into  (descending)  Moeneopie  shales,  unnamed  sss.,  and 
Pecos  shales.  He  also  applied  the  name  to  supposedly  equiv.  deposits  in 
other  States,  for  example,  to  the  Perm.  (?)  gyp.  in  Iowa  that  has  beou 
called  "Fort  Dodge  gyp.” 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  445 


tClncinnatl  croup. 

Originally  proposed  for  the  rooks  now  called  Cincinnatian  serien.  For  defi- 
nition see  U.  S.  G.  S.  Bull.  709,  p.  85. 

♦Cincinnati  shale. 

A name  applied  in  early  repts  to  Mnquoketa  sh.  of  Miss.  Valley. 

tCinclnnati  limestone. 

Upper  Ordovician:  Southwestern  Ohio. 

W.  W.  Mather.  1850  (Rept.  State  House  Artesian  Well  at  Columbus,  Ohio.  p.  8), 
applied  incidentally,  in  one  place,  the  term  '‘Cincinnati  la.*'  to  the  blue  Ord.  las. 
[Cincinnatian  series)  of  Cincinnati. 

♦Cincinnati  beds  proper. 

Upper  and  Middle  Ordovician : Southwestern  Ohio  and  north-central 
Kentucky. 

E.  Orton.  1873  (Ohio  Geol.  Sttrv.  vol.  t.  pp.  370—787).  Cincinnati  feeds  proper. — 
Alternating  beds  of  blue  la.  and  ah.  435  ft.  thick,  forming  middle  part  of  Cincin- 
nati group,  having  for  their  inferior  limit  low  water  of  the  Ohio,  and  for  an 
upper  txly  the  highest  stratum  found  in  Cincinnati  bills.  Divided  Into  Hill  Quarry 
beds  (at  top),  Edeu  sh.  (in  middle),  and  River  Quarry  beds  (at  base).  Overlain 
by  Lebanon  feeds  and  underlain  by  Point  Pleasant  beds. 

Includes  Maysville  and  Eden  groups. 

Named  because  they  compose  all  of  tClncinnatl  group  visible  at  Cincinnati, 
Ohio. 

Cincinnatian  series  (or  epoch). 

A provincial  series  of  Upper  Ord.  rocks  in  the  Eastern  States,  and  the  time 
covered  by  their  formation.  Includes  Utica  to  Richmond,  both  inclusive, 
as  defined  by  U.  S.  Geol.  Survey  and  geologists  generally,  but  some  geol- 
ogists exclude  the  Richmoud.  For  definition  see  U.  S.  G.  S.  Bull.  7(511,  ftp. 
85-86. 

Oinclnnatic  system. 

C.  Rchuchert  and  W.  H.  Twenbofci,  into  (Geol.  Hoc.  Am.  Bull.,  vol,  21,  p.  094 1. 
[ Essentially  same  as  Cincinnatian  series  of  U.  8.  Geol.  Survey.) 

Cincinuatus  sandstone. 

Upper  Devonian:  Central  New  York. 

3.  M.  Clarke,  1903  (N.  Y.  State  Mas.  Hdh.  19,  p.  24  and  chart).  In  typical  section 
In  Cortland  Co.  the  Ithaca  beds  are  divided  into  (descending)  : Cincinnatun  flag*. 
Otsellc  sands  and  shales,  and  Sherburne  as.  lOn  chart  Cincinuatus  ss.  Is  used.] 

C.  A.  llartnagel,  1912  (N.  Y.  State  Mas.  Hdb.  19.  p.  82  and  chart).  Cincinnati * 
flag*  (from  Clnclnnatus  Twp,  Cortland  Co.)  is  applied  to  the  later  beds  of  the 
Ithaca  specially  characterized  by  8 pirifer  mc*antriali«.  Typical  exposures  are  along 
Otsellc  River. 

G.  H.  Chadwick.  1935  (Am.  Mhl.  Nat.,  vol.  10,  No.  6,  p.  8GS).  Oneonta  red  beds 
is « Clnclnnatus  ss.  and  probably  underlying  Otsellc  also. 

Cinnamon. 

Little  Cinnamon  of  drillers  of  eastern  Ohio  has  been  identified  as  Sunbury 
sh.,  but  W.  Stout  et  nl„  1035  (Geol.  of  nut.  gas,  A.  A.  I’.  G.,  p.  905), 
state  it  is  now  identified  as  Huron  sh„  and  that  the  Bit/  Cinnamon  of 
the  drillers  is  Cleveland  sh. 

Cinnemousun  limestone. 

Pre-Cambrian : British  Columbia. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Sumnt.  Rept.  1911,  p.  167). 

Cinquefoil  limestone. 

Upper  Devonian:  Alberta  (Interlaken  to  the  Palisade). 
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P.  E.  Raymond,  1930  (Am.  Jour.  Sci.,  5th.  vol.  20.  pp.  298,  300).  Cinquefoil  U. — 
The  western  wholly  calc,  facies  of  upper  part  of  Upper  Dev.  Thickness  2,500  ft. 
Well  exposed  on  Cinquefoil  Mtn.  Corresponds  to  Upper  Dev.  Boule,  Coronach. 
Fiddle,  and  Kiln  fms.  of  area  to  E. 

Cintura  formation. 

Lower  Cretaceous  (Comanche  series)  : Southeastern  Arizona  (Bisbeo 
region ) . 

F.  L.  Ransome,  1904  (U.  S.  G.  8.  P.  P.  21.  pp.  56,  681.  Cintura  fm. — Strongly 
resembles  underlying  Morita  fm.,  from  which  it  Is  separated  by  Mural  Is.  Con* 
gists  of  (descending)  : (1)  600  ft.  of  reddish  nodular  sh.  interbedded  with  flaggy 
cross-bedded  sss.,  one  of  latter  (about  200  ft.  below  present  top  of  fm.)  being  of 
pale  cream  color;  (2)  300  ft.  of  flaggy  cross-bedded  gray  and  buff  sss.  with  occa- 
sional lnyers  of  rod  sh. ; (3)  700  to  800  ft.  of  red  nodular  sh.  with  occasional  beds 
(some  6 ft.  thick)  of  buff  ss.,  and  very  subordinate  beds  or  lenses  of  impure,  greenish 
nodular  Is. ; (4)  100  to  150  ft.  of  red  sh.,  thin-bedded  sss.,  and  arcn.  gray  or 
greenish  lss.,  some  of  latter  fossiliferous ; and  (5)  10  to  15  ft.  of  buff  qtzlte.  Total 
thickness  at  least  1,800  ft.  Rests  conformably  on  Mural  Is.  Uncon.  overlain 
by  Quat.  deposits.  Is  top  fm.  of  Bisbee  group,  of  Comanche  age.  Named  for 
Cintura  Hill,  near  N.  edge  of  Bisbee  quad. 

Cinturan  series. 

Name  proposed  by  C.  I R. ] Keyes  (I‘an*Am.  Geol.,  vol.  64,  No.  2,  1935,  pp. 
125-140)  to  cover  the  deitosits  named  Cintura  fm.  by  F.  L.  Ransome. 
Keyes  divides  these  deposits  into  (descending)  Dixie  sh.,  Mexican  ss., 
and  Forrest  sh. 

Circle  erosion  cycle. 

Pleistocene;  Central  western  Wyoming. 

E.  Blackwelder,  1915  (Jour.  Geol.,  vol.  23,  pp.  310,  316-340).  Interglacial  erosion 
cycle  following  Buffalo  stage  of  glaclution  and  prcciding  Bull  Lake  stage  of 
glaciation  In  central  western  Wyo.  A fine  remnant  of  a prominent  terrace  of 
this  cycle  stands  out  JuHt  E.  of  Circle  post -office,  on  Wind  River. 

Circle  volcanics. 

Mississippian  (early):  Northeastern  Alaska  ( Eagle-Circle  district). 

J.  B.  Mertie,  Jr.,  1930  (U.  8.  O.  S.  Bull.  816,  p.  85).  Circle  volcanic «. — Essentially 
basaltic  lavas  of  greenstone  habit,  but  includes  gome  interbedded  sediments, 
chiefly  argillite  and  chert,  with  some  tuffs  and  flow  breccias.  Named  for  exposures 
along  E.  bank  of  Yukon  River  for  about  15  mi.  upstream  from  Circle.  Assigned 
to  early  Miss,  on  basis  of  strat.  position  and  correlation. 

Cisco  formation  (also  Cisco  group). 

Pennsylvanian:  Central  northern  and  central  Texas. 

E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pi.  3.  p.  lxvli).  Waldrlp-Cinco 
series. — Alternating  clays,  shales.  Are  clays,  and  lss..  with  coal  seams,  overlying 
Brown wood-Ranger  sprlea  and  underlying  C'oleman-Albany  series. 

W.  F.  Cummins,  1891  (Tex.  Geol.  Surv.  2d  Ann.  Rept.,  pp.  361-398).  Cisco  div. — 
Cgls.,  bsb.,  lss.,  clays,  and  sandy  shales,  840  ft.  thick,  overlying  Canyon  div.  and 
underlying  Albany  div.  (Wichita  fm.]. 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Jour.  Geol.,  vol.  30,  pp.  24.  31,  etc. ; Univ. 
Tex.  Bull.  2132),  divided  Cisco  group  Into  (descending)  Putnam.  Moran,  Pueblo, 
Harpersville.  Thrifty,  and  Graham  fms.  E.  H.  Sellards.  1933  (Univ.  Tex.  Bull. 
3232),  excluded  Putnam  and  Moran  fms.  from-  Cisco  group  and  Included  them  In 
Wichita  group  (Perm.),  and  thlB  is  present  classification  of  U.  8.  Geol.  Survey. 

Named  for  Cisco,  Eastland  Co. 

Cisco  Branch  facies. 

Name  applied  by  P.  B.  Stockdale  (Ind.  Dept.  Cons.,  Div.  Geol.  Pub.  98,  pp.  76, 
197,  210,  etc.,  1931 ) to  a lithologic  development  of  his  Floyds  Knob  fm.  in  a 
part  of  southern  Ind. 
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Citadel  series. 

Ordovician : Quebec. 

R.  W.  Ell*.  1890  (Geol.  8oc.  Am.  Bull..  vol.  1,  p.  467).  Included  In  Quebec  group. 

Citico  conglomerate. 

Lower  Cambrian:  Eastern  Tennessee  and  western  North  Carolina. 

A.  Keith,  1895  (U.  8.  O.  8.  Knoxville  folio.  No.  10.  p.  2).  Citico  cgl. — Entirely 
siliceous.  varying  from  fine  white  tm.  to  coarse  quartz  cgl.,  with  a few  thin  beds  of 
sandy  si.  Changes  from  flue  to  coarse  sediment  very  sudden  and  accompanied 
by  changes  In  thickness  from  50  to  800  ft.,  the  coarse  beds  being  thickest.  Total 
thickness  of  fm.  50  to  800  ft.  Overlies  Wilhite  si.  and  underlies  Pigeon  si.  ( Fore- 
going Is  original  definition  of  fm.  The  name,  however,  was  incidentally  used  by 
C.  D.  Walcott  in  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5.  pp.  196,  197),  as  "siliceous  Citico 
cgl.  (Keith),”  which  caps  Wilhite  si.  in  Tenn.] 

Named  for  Citico  Creek,  Monroe  Co.,  Tenn. 

Citronelle  formation. 

Pliocene  (upper,  middle,  and  lower)  : Gulf  Coastal  Plain  from  western 
Florida  and  southern  Georgia  to  eastern  Texas,  inclusive. 

O.  C.  Matson,  1916  <U.  8.  G.  8.  P.  P.  98L  and  08M,  pp.  167-197).  The  name 
Citronelle  fm.  is  applied  to  sediments  of  Plio.  age,  chiefly  nonmarinc,  that  occur 
near  seaward  margin  of  Gulf  Coastal  Plain,  extending  from  short  distance  B.  of 
W.  bdy  of  Fla.  westward  to  Tex.  (Described  on  other  pages  as  yellow  and  red 
sands  and  clays,  locally  gray  where  un weathered*  with  much  gravel  near  land- 
ward margin.]  Citronelle,  a town  on  Mobile  A Ohio  R.  R.,  In  N.  part  of  Mobile 
Co..  Ala.,  was  chosen  as  type  loc.  because  of  excellent  exposures  of  fm.  in  Its 
vicinity,  especially  to  N.  along  the  railroad  for  3 or  4 ml.  The  best  collection  of 
fossils  was  obtained  from  a clay  bed  a few  ml.  8.  of  type  loc..  near  a station  called 
Lamberts,  where  a flora  sufficiently  well  preserved  to  permit  correlation  of  the 
beds  with  the  Plio.  was  found.  The  Citronelle  fm.  is=-part  of  deposits  formerly 
classified  as  “Drift,"  "Orange  wind."  and  "Lafayette."  The  name  can  not  be  re- 
garded as  a synonym  for  any  of  the  older  terms  because  in  all  earlier  descriptions 
the  old  names  were  made  to  Include  not  only  Citronelle  fm.,  but  overlying  alluvial 
and  colluvial  sands  and  gravels  and  extensive  areas  of  sand  and  gravel  lying  fur- 
ther Inland  and  belonging  to  a number  of  different  terrain*?.  In  addition,  the 
earlier  application  of  the  old  names  were  such  as  to  luclude  beds  of  Pleist.  age, 
forming  a fringe  htw.  the  Plio.  beds  and  the  coast  and  extending  into  the  river 
valleys.  It  uncon.  overlies  Pascagoula  clay  and  uncon.  underlies  Pleist.  terrace 
deposits.  Thickness  00  to  400  ft. 

C.  W.  Cooke  and  S.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Rept.,  pp.  180-181). 
No  fossils  from  Citronelle  fm.  in  Fla.  Fossil  plants  from  the  fm.  In  Ala.  are 
assigned  by  Berry  to  later  half  of  Plio.,  but  writers  believe  the  fm.  may  represent 
all  or  any  part  of  Plio. 

F.  B.  Plummer.  1933  (Tex.  UniT.  Bull.  3232),  applied  Citronelle  group  to  Plio.  de- 
posits of  Tex.  coastal  plain,  ns  explained  under  Goliad  sand.  In  this  group  he 
included  Goliad  fm.  and  overlying  "unnamed  Pliocene?  sand,"  and  stated  that  it 
rested  uncon.  on  I^agarto  fm.  (as  restricted  by  him)  and  that  it  was  overlain  by 
Lissle  fm.  The  U.  8.  Geol.  Survey  has  not  yet  adopted  this  definition  of 
Citronelle. 

Named  for  exposures  around  Citronelle,  Mobile  Co.,  Ala. 

City  Bluffs  shale.  (In  Shawnee  formation.) 

Pennsylvanian:  Southwestern  Iowa  and  northwestern  Missouri. 

G.  L.  Smith,  1909  (Iowa  Geol.  Surv.  vol.  19,  pp.  613,  615,  617,  622.  631).  City 
Bluff*  shale *. — Gray  and  yellow  shales.  210  ft.  thick,  with  three  thin  beds  of  Is. 
Forms  middle  part  of  Atchison  shales.  Underlain  by  cap  rock  of  Nodaway  coal 
[on  p.  628  Nodaway  coal  is  included,  in  City  Bluffs  shales]  and  overlain  by  Tarkio 
Is.  Included  in  Missouri  stage. 

G.  E.  Condra  and  N.  A.  Bengston,  1915  (Nebr.  Acad.  8cl.  Pub.,  vol.  9,  No.  2),  stated 
City  Bluffs  sb.  = Scranton  sh. 

Named  for  City  Bluffs  (now  known  as  Burlington  Junction),  Nodaway 
Co.,  Mo. 

151627  * — 38 29 
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City  Lake  sandstone  member  (of  Springer  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

R.  Roth,  1928  (Econ.  Geol.,  vol.  23,  p.  45).  [See  under  Overbrook  ss.  memb.  Deriva- 
tion of  name  not  stated.] 

tCity  Ledge  sandstone.  (In  Cuyahoga  formation.) 

Mississipplan : Ohio  and  northeastern  Kentucky. 

E.  B.  Andrews,  1870  (Ohio  Geol.  Surv.  Rept.  Prog.  1869,  pp.  66,  67,  68).  City  I^edge. — 
Famous  stratum  of  ss.,  3 ft.  5 in.  to  4 ft.  6 in.  thick,  called  “city  ledge.”  Separated 
from  Waverly  black  si.  below  by  5 ft  4 In.  of  clay  and  sh.  Overlain  by  5%  ft.  of 
soft  bluish  sh.  Quarried  at  Rockville  and  Buena  Vista,  Ohio. 

Nongeographlc  name.  The  bed  belongs  In  Buena  Vista  ss.  memb.  of 
Cuyahoga  fm. 

Claggett  formation.  (Of  Montana  group.) 

Upper  Cretaceous:  Central  northern,  eastern,  and  central  southern  Mon- 
tana and  Elk  Basin  region  of  central  northern  Wyoming. 

J.  B.  Hntcher  and  T.  W.  8tanton.  1903  (Sci.,  n.  s.,  vol.  18,  pp.  211-212).  Claggett 
fm. — Marine  shales  and  sss.,  400  ft.  thick,  overlying  Eagle  fm.  and  underlying 
Judith  River  beds.  Named  for  old  Fort  Claggett  [now  called  Judith],  at  mouth 
of  Judith  River,  in  neighborhood  of  which  the  fm.  is  well  developed. 

T.  W.  Stanton  and  J.  B.  Hatcher.  1005  (U.  8.  G.  8.  Bull.  257,  p.  13).  The  beds 
to  which  name  Claggett  fm.  has  been  given  lie  above  Engle  fm.  and  below  Judith 
River  beds.  In  neighborhood  of  Judith  (old  Fort  Claggett),  where  they  are  well 
exposed,  they  have  total  thickness  of  400 ± ft.  and  consist  largely  of  dark 
clay  shales  with  variable  intercalated  bands  and  beds  of  ss.,  especially  in  upper 
half.  The  dark  shales  of  lower  part  of  fm.  contain  many  calc,  concretions 
containing  fossils  [listed].  The  yellowish  ss.  beds  higher  in  fm.,  especially 
one  200  ± ft.  from  top  and  another  near  summit,  are  often  locally  very  fossil- 
iferous  [fossils  listed]. 

Claiborne  group. 

Eocene  (middle)  : Gulf  Coastal  Plain  from  Georgia  to  southern  Texas. 

T.  A.  Conrad,  1847  (Phila.  Acad.  Nat.  Sci.  Proc.,  vol.  8.  pp.  280-282).  [Described 
105  new  fossil  species  from  Eocene  of  vicinity  of  Vicksburg,  Miss.  Divided  the 
Eocene  into  “Upi**r  or  Newer  Eocene,”  and  “Lower  or  Older  Eocene,"  and  stated 
that  Vicksburg  group  belongs  to  former  and  Claiborne  sands  to  latter.  Neither 
Vicksburg  group  nor  Claiborne  sands  was  described.] 

T.  A.  Conrad,  1856  (Phila.  Acad.  Nat.  Sci.  Proc.,  vol.  7,  pp.  257—258).  [See  1856 
entry  under  Vicksburg  group.  ] 

E.  W.  Hflgard,  1860  (Rept.  Geol.  and  Agrlc.  Miss.,  pp.  108,  123-128),  described 
Claiborne  group  as  consisting  of : 

“Calcareous  Claiborne  group  (marls  and  limestone,  white,  sometimes  indurate, 
and  blue). 

Lignitic  clays  and  sands  of  North  Clarke  County. 

Siliceous  Claiborne  ifroup  (siliceous  sandstones  and  claystones).” 

E.  W.  Ifilgard,  1867  (Am.  Jour.  Sci.,  2d,  vol.  43,  p.  33).  Claiborne  f/roup  proper. — 
The  blue  marl  and  white  marlstonc  which  I designate  “Calcareous  Claiborne” 
group  in  my  Rept  are  strictly  =■ the  typicnl  fossiliferous  sand  at  Claiborne  with 
the  underlying  Is.  bed.  Underlies  Jackson  group  and  overlies  Siliceous  Claiborne 
or  Bulirstone  group.  [This  restricted  definition  of  Claiborne  group  was  used  for 
many  years.] 

In  181M  (Am.  Jour.  Sci.,  3d,  vol.  47,  pp.  303-304)  G.  D.  Harris  included 
the  tBuhrstone  (Tallahatta  fm.)  in  his  Lower  Claiborne  stage,  but  other 
writers  continued  for  several  years  to  exclude  it  from  Claiborne  group. 
In  1900  T.  W.  Vaughan  (U.  S.  G.  S.  Mon.  3 9)  included  it  In  his  Clai - 
bornian  stage,  but  E.  A.  Smith  of  Ala.  Geol.  Survey,  continued  to  ex- 
clude it.  In  1920,  however,  J.  E.  Brant ly  (Ala.  Geol.  Surv.  Bull.  22) 
included  Tallahatta  fm.  in  Claiborne  group.  The  U.  S.  Geol.  Survey 
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has  since  190(1  Included  Tulin  hut  til  in  Claiborne  group.  The  Claiborne 
group  as  now  understood  Is  characterized  by  a distinctive  fauna.  Is  over- 
lain  by  Jackson  fin.  and  underlain  by  Wilcox  group.  It  is  chiefly  of 
marine  origin  and  in  Miss,  is  divided  Into  following  fms.  (descending)  : 
Yegua  (tCockfleld)  fm.=Gosport  sand  of  Ala.  and  includes  tClaiborne 
sand  and  tOa/reo  tellarformis  lulls  of  earlier  repts. 

Lisbon  fm.  (type  In  Ala).  _.  . 

_ „ . ,,  , =St.  Maurice  fm.  of  La. 

Tallahatta  fm.  ( 'Buhrstone)  ; (type  in  Ala.). 

In  Tex.  it  Is  divided  into  (descending)  Yegua,  Cook  Mtn,  and  Mount  Selman 
fms.  and  Carrizo  sand. 

Named  for  exposures  at  Claiborne  Bluff  and  Claiborne  Landing,  on  Ala- 
bama River,  Monroe  Co.,  Ala.  (The  Tallahatta  fm.  is  not  there  ex- 
posed, but  Is  exposed  a few  ml.  up  the  river.) 


tClaiborne  sand.  (I11  Claiborne  group.) 

Eocene  (middle):  Southern  Alabama  and  Mississippi. 

T.  A.  Conrad,  1847  (Phlln.  Acad.  Nat.  Set.  Proc.,  vol.  3,  pp.  280-281),  described 
new  fossils  from  Vicksburg  group,  divided  the  Kocene  Into  Upper  or  .Vciccr  Eocene 
and  Lower  or  Older  Eocene,  and  stated  that  Vlcisburff  ttroup  belongs  to  former  and 
Claiborne  sands  to  latter.  Neither  Vicksburg  group  nor  Claiborne  sands  la  de- 
scribed. but  Conrad  stated  be  refers  to  the  sand  at  Ciaiborue,  Ala. : also  that  bis 
‘'Lower  or  Older  Eocene"  la  characterized  by  0*trca  sctlac/ormin , wblcb  occurs 
abundantly  beneath  the  fosslllferous  sands  at  Claiborne. 

In  1887  (U.  S.  G.  S.  Bull.  43,  pp.  29-30)  E.  A.  Smith  and  L.  C.  Johnson 
published  a detailed  section  of  Claiborne  bluff,  iu  which  Claiborne  sand 
is  defined  as  consisting  of  15  to  17  ft.  of  ferruginous  sand,  holding  vust 
numbers  of  comminuted  ns  well  as  well-preserved  shells,  with  thin 
hands  of  lignite  near  center  and  laminated  gray  clays  with  leaf  Impres- 
sions forming  upper  part  along  the  ferry  road.  Their  section  shows 
It  resting  on  tOslrea  sellaeformis  beds  and  underlying  0 ft.  of  coarse 
ferrugiuous  sand,  with  glauconite,  fosslliferous,  pussing  below  into  more 
calc,  material,  which  is  indurated  and  projects  from  the  face  of  the 
bluff. 

Is  a l>ed  in  upper  part  of  Gosport  sand,  top  fm.  of  Claiborne  group  in  Ala. 
and  In  upper  part  of  Yegua  fm.  of  Miss.  The  use  of  Claiborne  iu  tills 
narrow  sense  bus  )>eeu  abandoned  for  the  name  In  the  broader  or  group 


Named  for  exposures  ut  Ciaiborue  Bluff,  on  Alabama  Kiver,  In  Monroe  Co., 
Ala. 


Claibornian. 

Time  term  nsed  by  some  authors  to  cover  the  interval  of  Claiborne  group 
(middle  Eocene). 

Clallam  formation. 

Miocene  and  Oligoeene:  Northwestern  Washington. 

H.  Arnold.  1906  (Geol.  Soc.  Am.  Bulb,  vol.  17,  pp.  431-468,  map).  Clallam  fm. — 
Cgl.  and  breccia  alternating  with  as.  and  ah.,  atao  much  clayey  ah.  and  coal, 
TbicknesB  16,000  ft.  Uncon.  underlies  Qulnalclt  fm.  and  uiicon.  overlies  Crescent 
fm.  Upper  part  Mio.  and  lower  part  Ollg.  Well  exposed  In  region  btw.  Clallam 
Bay  and  Pillar  Point. 

C.  E.  Weaver,  1916  (Wash.  Geol.  Surv.  Bull.  13,  p.  202,  map),  restricted  Clallam 
fm.  to  the  Olig.  marine  deposits,  and  stated  there  Is  probably  an  uucon.  btw.  the 
Mio.  (Area  monterepennia  sone)  and  Ollg.  parts  of  the  fm.  as  previously  detlned. 
"Lower  two-thirda  of  area  mapped  aa  Clallam  is  of  Ollg.  age." 

L.  O.  Hertleln  and  C.  II.  Crlekmay,  1925  (Am.  Phil.  Sue.  Proc.,  vol.  64.  No.  2.  pp. 
245,  261-264).  If  name  Clallam  Is  tu  be  used  it  should  be  restricted  to  the  kilo. 
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beds,  as  Its  founder  (Arnold)  In  19111  limited  It  to  the  beds  of  Monterey-Temblor 
nge  In  the  NW.  Arnold  and  Hannibal  cousid€»red  Clallam  to  be— Monterey- 
Temblor  fm.  of  Calif.  It  seems  advisable  to  retain  name  Clallam  fm.  at  present. 
Weaver’s  so-called  Clallam  fm.  appears  to  be  identical  with  Astoria  series  as  used 
by  Arnold  and  Hannibal. 

Clam  Bank  series. 

Lower  Devonian : Newfoundland. 

C.  Schuchert  and  C.  O.  Dunbar,  1934  (Geol.  Soc.  Am.  Mem.  1,  p.  104). 

Clansayes  beds. 

Cretaceous : Mexico. 

E.  Bose  and  O.  A.  Cavins,  1927  (Univ.  Tex.  Bull.  2748.  p . 85). 

Claremont  shale.  (In  Monterey  group.) 

Miocene  (middle):  Western  California  (San  Francisco  region). 

A.  C.  Lawson.  1914  (U.  S.  G.  S.  San  Francisco  folio.  No.  193).  Claremont  sh. — 
Bituminous  sh.  In  Sobrante  anticline  it  Is  in  part  soft  and  distinctly  shaly  or 
chalky  and  in  places  contains  a Inrge  admixture  of  fine  detrltal  material,  but  in 
Berkeley  Hills  it  is  notably  cherty,  consisting  of  beds  of  hard  flinty  chert  alter- 
nating at  regular  Intervals  with  partings  of  sh.  Thickness  250  to  1,000  ft.  A 
fm.  of  Monterey  group.  Underlies  Oursan  ss.  and  overlies  Sobrante  ss.  Named  for 
exposures  on  Claremont  Creek,  Concord  quad. 

fCIaremore  formation. 

Pennsylvanian : Northeastern  and  central  eastern  Oklahoma. 

C.  N.  Gould,  D.  W.  Ohem,  and  L.  L.  Hutchison,  1910  (Okla.  State  Univ.  Research 
Bull.  3,  pp.  6,  7,  10).  Claremore  fin. — Approx. Fort  Scott.  Is.  of  Hans.,  which  is 
correlated  with  Calvin  ss.  of  Coalgate  folio.  Includes  three  lss.  and  two  sh.  beds, 
the  lower  Is.  coming  In  below  Fort  Scott  1*.  of  Kans.,  which  consists  of  two  Is. 
beds  and  one  sh.  bed.  Basal  fm.  of  Tulsa  group. 

D.  W.  Ohern,  1910  (Okla.  State  Univ.  Research  Bull.  4.  p.  15).  Claremore  fm. — 
Shales  and  lss.,  one  prominent  ss.,  and  2 or  more  coals.  Thickness  50  to  135  ft. 
Underlies  Labette  sh.  and  overlies  Vinita  fm.  Includes  Fort  Scott  Is.  and  upper- 
most part  of  Cherokee  sh.  Named  for  Claremore,  Rogers  Co. 

Clarendon  hods. 

Pliocene:  Panhandle  of  Texas. 

J.  W.  Gldley,  1903  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  19.  pp.  632-035).  Clarendon 
beds. — Local  name  proposed  for  deposits  heretofore  called  Loup  Fork  in  this  region. 
Chiefly  cross-bedded  sands  and  sss.  intermixed  and  cross-bedded  with  yellow  and 
bluish  sandy  clays.  Thickness  400  ft.  Upper  Mio.  fossils.  Beds  identical  with 
Goodnight  (Pnloduro)  beds,  which  name  as  a distinct  horizon  should  be  abandoned. 

H.  F.  Osborn,  1918  (Am.  Mus.  Nat.  Hist.  Mem,  n.  s.,  vol.  2.  pt.  1,  pp.  25,  26). 
Clarendon  bate  are  Upper  Mio.  or  Lower  I’llo. 

H.  F.  Osborn,  1918  (Geol.  Soc.  Am.  Bull.,  vol.  32,  p.  330),  cited  a sub-family  of  mas- 
todon as  appearing  In  “the  Lower  Pliocene  of  the  Clarendon  bods  of  Tex.” 

G.  G.  Simpson,  1933  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  67,  p.  98).  Clarendon  and 
Goodulgbt-Hempblll  are  both  distinctly  older  than  Blanco. 

There  seems  to  now  be  unanimity  of  opinion  that  there  Is  no  Mio.  in  this 
part  of  Tex.  All  of  these  beds  are  mapi>ed  us  OgnUala  fm.  ( Plio .)  on 
1037  geol.  map  of  Tex. 

Named  for  Clarendon,  Donley  Co. 

Clarendon  gravel. 

Pleistocene:  Northwestern  Pennsylvania  (Warren  County). 

E.  H.  Williams.  Jr.,  1920  (Am.  Phil.  Soc.  Proc..  vol.  59.  pp.  62,  73).  The  follow- 
ing glacial  outwashes  were  dropped  during  the  discharge  of  Conewango  Ponding 
at  Barnes  [Warren  Co.]  : (1)  Clarendon  gravels  (coarse  gravel  with  interbedded 
quicksand);  (2)  Upper  Indian  Hollmc  sands,  which  underlie  Clarendon  gravels; 
(3)  Lower  Indian  'Hollow  sands,  O to  125  ft.  thick,  along  the  Conewango.  which 
rest  in  the  (4)  blued  sticky  Conewango  clay  (sometimes  over  200  ft.  thick,  and 
carrying  wood  fragments  and  logs).  All  referred  to  Kansan  stage. 

Named  for  Clarendon,  Warren  Co. 
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Clarendon  sand. 

Drillers’  term.  Western  Pa.  Of  Chemung  age.  Younger  than  Cherry 
Grove  sand.  Lies  125  to  175  ft.  higher  thau  Clarendon  gas  sand,  accord- 
ing to  J.  F.  Carll.  2d  Pa.  Geol.  Surv.  Kept.  I*,  1883.  Named  for  Claren- 
don, Warren  Co.,  Pa. 

Clarendon  Springs  dolomite. 

Lower  (?)  Cambrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith.  1032  (Wash.  Acad.  Scl.  Jour.,  vol.  22.  pp.  360.  307).  Clarendon  Spring* 
dol. — Fine-Drained  dot.  of  light  gray  or  dove  color.  Diffprx  from  the  older  Walling- 
ford dol.  mainly  by  ubsence  of  ss.  and  qtzite.  Grades  up  into  Shelburne  marble, 
without  interbedding  or  other  notable  features.  Thickness  100  to  200  ft.  Typo 
loc..  Clarendon  Springs  ICastleton  quad.).  Correlates  with  Milton  dol.  (Lotcer 
Camb.),  which  underlies  St.  Albans  si. 

C.  Schu chert.  1933  (Am.  Jour.  Scl.,  5th,  vol.  25.  pp.  353-381),  stated  that  the  fm. 
that  underlies  St.  Albans  si.  Is  not  true  Milton  dol.,  which  is  Upper  Camb.,  but 
a local  basal  cgl.,  0 to  20  ft.  thick,  which  he  named  Rugg  Brook  dol.  cgl.  and 
assigned  to  Middle  Camb.  Keith  correlated  his  Clarendon  Springs  dol.  with  so- 
called  Milton  dol.  (Rugg  Brook  cgl.  of  Schuchert).  If  this  correlation  is  correct 
the  nonfossillferous  Kugg  Brook  of  Schuchert  may  be  Lower  Camb.,  or  the  unfos- 
xiliferoux  Clarendon  Springs  dol.  may  be  Middle  Camb. 

Clarenville  series. 

Lower  Ordovician : Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  ITniv.  Contr.  to  geol.  of  Newfoundland,  No.  4).  Clar- 
inrille  * trie*. — Basal  part  of  Lower  Ord.  Discon,  overlain  by  Bell  Island  aeries 
and  underlain  by  Upper  Camb.  Divided  into  (descending)  Riders  Brook,  Maid- 
ment.  Apsey,  and  Brown  Meud  fms.  Correlated  with  Tremadoc  of  Europe.  [Deri- 
vation of  name  not  stated.] 

Clarion  coal  group.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

II.  D.  Rogers,  1858  (Geol.  Pa.,  vol.  2,  pt.  1.  pp.  474—477).  Clarion  group,  100  to 
200  ft.  thick.  Underlies  Freeport  or  contorted  ss.  and  overlies  Tionesta  ss. 
Includes  Klttanning  coal  (75  ft.  below  top).  Ferriferous  Is.,  Clarion  coal,  and 
Brookville  coal  (0  to  15  ft.  above  base). 

J.  P.  Lesley,  1877  (2d  Pa.  Geol.  Surv.  Kept.  II,,  p.  xxill).  Lower  Productive  Coal 
Measures  [Allegheny  fm.]  divided  into  (descending)  Freeport  coal  group.  Kit  tan- 
ning coal  group,  and  Clarion  coal  group. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q).  Clarion  group  extends  front  top  of 
Bulirstone  iron  ore  that  overlies  Ferriferous  (Vnnport)  Is.  to  base  of  Are  clay 
that  underlies  Brookville  coal. 

G.  H.  Ashley.  1926  (Pa.  Topog.  and  Geol.  Atlas  No.  65,  Punxsutawney  quad.,  pi.  4. 
p.  29).  Clarion  fm.  extends  from  top  of  Vanport  Is.  to  top  of  Homewood  fm. 

Clarion  coal  group  is  treated  by  U.  S.  Geol.  Survey  as  an  economic  memb. 
in  lower  part  of  Allegheny  fin.,  extending  from  top  of  Vanport  Is.  memb. 
to  top  of  Pottsville  fm.,  of  which  Homewood  ss.  is  top  memb. 

Clarion  sandstone  member  (of  Allegheny  formation). 

Pennsylvanian:  Western  Pennsylvania  and  Maryland  and  eastern  Ohio. 

J.  J.  Stevenson,  1878  (2d  Pa.  Geol.  Surv.  Rept.  K,).  Clarion  **.,  35  ft.  thick.  lie* 
10  ft.  below  Clarion  coal  and  30  ft.  above  Brookville  coal  in  Fayette  and  West- 
moreland Counties. 

H.  M.  Chance,  1884  (2d  Pa.  Geol.  Surv.  Rept.  I1T,  p.  26).  In  some  localities  (in 
Clearfield  Co.)  the  whole  interval  from  Kittanning  Lower  coni  down  to  Brookville 
coal  is  occupied  by  Clarion  **.  This  ss.  singularly  resembles  Homewood  88.,  being 
often  massive  and  conglomeratic  and  iu  some  places  a true  cgl.,  but  it  is  more 
commonly  a rather  friuble  yellowish  ss. 

C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  pi.  6),  applied  Ctarion  8*.  to  a ss. 
overlying  the  Clarion  coal  in  Pa..  W.  Va.,  and  Md..  and  did  not  apply  any 
name  to  the  ss.  beneath  the  Clarion  coul. 
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Clarion  clay.  (In  Allegheny  formation.) 

Pennsylvanian : Western  Pennsylvania. 

W.  Q.  Platt.  1880  (2d  Pa.  Geol.  Surv.  Kept.  H.).  Clarion  fire  clap.  2 to  7 ft.  thick, 
underlies  Clarion  coal  and  overllee  Clarion  as.  In  Armstrong  Co. 

Clarion  formation. 

See  under  Clarion  coal  group,  G.  H.  Ashley,  1926. 

Clark  formation. 

Pennsylvanian:  Southern  West  Virginia  and  southwestern  Virginia. 

M.  R.  Campbell,  1890  (TJ.  S.  G.  8.  Pocahontas  folio,  No.  20.  p.  3).  Clark  fm. — 
Alternating  ass.,  abalea,  and  cuala,  with  heavy  as.  at  bottom  and  top.  Limited  below 
by  top  of  Pocahontas  (No.  3)  coal  and  above  by  base  of  Qnlnnimont  coal.  Thick- 
ness 430  to  440  ft. 

Overlies  Pocahontas  fm.  and  underlies  Qnlnnimont  sh. 

Named  for  Clark  Gap,  in  Flat  Top  Mtn,  Mercer  Co.,  W.  Va. 

f Clark  County  littorals. 

Upper  Cretaceous  (Gulf  series)  : Southwestern  Arkansas. 

R.  T.  Hill,  1888  (Ark.  Gcol.  Surv.  Ann.  Rept.  1888.  vol.  2.  pp.  79-83).  The  deposits 
spoken  of  here  as  “ Clark  County  littoral#/'  namely,  “the  second  blue  dirt,”  “Koster 
Joint  clays/’  and  “Big  De  Gray  beds,”  are  purely  local,  and  have  therefore  been 
given  no  place  in  synoptical  table  of  widespread  fms.  of  SW.  Ark.  Are  probably 
littoral  or  near  shore  beds  deposited  at  time  when  Big  Declper  fm.,  High  Bluff 
blue  sands,  Washington  or  High  Bluff  greensands,  Marlbrook-Columbus  chalk 
marls.  Brownstown  marls,  and  White  Cliffs  chalk  were  being  deposited  in  deeper 
waters. 

Now  differentiated  Into  several  fms.  Probably  Include  Nncatoch  sand,  Sara- 
toga chalk,  Marlbrook  marl  restricted  and  Annona  chalk. 

Named  for  exposures  in  Clark  Co. 

Clarke  interglacial. 

Pleistocene:  Ontario. 

A.  P.  Coleman,  1909  (Ontario  Bur.  Mines  Ann.  Rept.,  vol.  18,  pt.  1,  p.  297). 

Clarke  oil  zone. 

Subsurface  beds,  of  Plio.  age,  encountered  in  wells  in  Santa  Fe  oil  field, 
Los  Angeles  Co.,  Calif.,  that  lie  lower  than  O’Connell  oil  zone  and  higher 
than  Hathaway  zone. 

tClark  Fork  beds. 

Eocene  (basal)  : North-central  Wyoming  (Bighorn  Basin  region). 

W.  Granger,  1914  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  33,  p.  204).  Clark  Fork  bed#. 

Low-lying  gray  shales,  sparingly  fossillferous  and  600  ft.  thick,  occurring  at  SW. 
has**  of  McCulloch  Peak  and  in  vicinity  of  low  divide  btw.  Clark  Fork  and  Bighorn 
basins  N.  of  Ralston.  Underlie  Sand  Coulee  beds  (lower  Eo.),  perhapg  with  angu- 
lar uncon.,  and  rest  on  beds  of  undet.  age,  perhaps  Fort  Union,  or  perhaos  Cret. 
Perhaps  belong  to  Paleocene  series.  Named  for  Clurk  Fork  basin. 

According  to  H.  F.  Osborn  (U.  S.  G.  S.  Mon.  55,  1929)  those  beds  are  a 
mammal  faunal  zone  In  basal  part  of  Wasatch  fm. 

Clark  Peak  schist. 

Paleozoic  and  infolded  Triassic(?):  Southeastern  Alaska  (Juneau  region). 

G.  C.  Martin.  1926  (U.  8.  G.  8.  Bull.  770,  pp.  93.  94.  247).  Clark  Peak  h chixt.— 
Schistose  rocks  derived  from  si.,  «8..  la.,  and  cgl.  Oldest  fm.  exposed  in  Juneau 
dist.  Underlies  Perseverance  si.  (Triasslc  or  older).  Writer  believes  It  Is  Puleosolc. 
but  may  Include  some  Infolded  Triasslc  beds. 

Named  for  Clark  Peak,  Juneau  dist. 
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Clark  Reservation  limestone. 

Silurian  (?)  : Central  New  York  (Onondaga  County). 

B.  Smith,  1029  (N.  Y.  State  Mus.  Bull.  281,  pp.  26,  27,  30-35).  Clark  Reservation, 
Is.-  -Compact  blue  Is.,  usually  sharply  separated  from  overlying  Jaraesville  Is.  and 
underlying  Elmwood  beds,  all  included  in  Manlius  group.  Undoubtedly  included  in 
Vanuxem’s  Manlius.  Some  authors  have  included  this  Is.  and  overlying  Jameaville 
Is.  in  Helderbergian.  Thickness  0 to  3 ft.  8 in.  Named  for  Clark  Reservation 
State  Park,  slightly  over  1 ml.  W.  of  Jamesvllle.  Type  section,  in  cliff  8.  of  the 
lake  which  la  included  in  the  park. 

R.  Smith,  1933  (N.  Y.  State  Mus.  Bull.  300,  p.  18).  [See  1935  entry  under 
Jfonltu*  la.] 

Clarksburg  limestone  member  (of  Conemaugh  formation). 

Pennsylvanian : Southwestern  Pennsylvania,  western  Maryland,  West  Vir- 
ginia, and  eastern  Ohio. 

I.  C.  White.  1891  (U.  S.  G.  S.  Bull.  85.  p.  88).  ClarUburg  !«.— Upper  part  rather 
slaty ; beneath  this  the  layers  are  very  compact  and  come  out  in  rhomboidal  blocks ; 
some  layers  are  very  ferruginous.  Thickness  20  to  30  ft.  Directly  underlies  Little 
Clarksburg  coal  and  is  separated  from  underlying  Morgantown  ss.  by  25  to  40  ft. 
of  soft  shales.  Finely  exposed  in  vicinity  of  Clarksburg  [Harrison  Co.,  W.  Va. ], 
along  bed  of  Elk  and  the  West  Fork  River. 

See  also  Little  Clarksburg  Is. 

Clarksburg  volcanics. 

Pre-Cambrian  (upper  Huronian)  : Northwestern  Michigan  (Marquette  dis- 
trict). 

C.  R.  Van  Flise  and  W.  8.  Bayley,  1895  (U.  S.  G.  8.  15th  Ann.  Rept.,  p.  604). 
Clarksburg  fm. — Greenstones  and  volcanic  cgls.  Replaces  upper  part  of  Ishpeming 
fm.  and  lower  part  of  Michigamme  fm.  in  part  of  Marquette  dlst.  Extends  B.  and 
W.  from  Clarksburg. 

W.  S.  Bayley,  1897  (U.  S.  G.  8.  Mon.  28,  pp.  461,  484).  Clarksburg  fm.  is  a set  of 
lnterbedded  tuffs,  lavas,  sedimentary  and  volcanic  cgls.  and  breccias  and  other 
sediments,  cut  through  and  through  by  dikes  and  bosses  of  altered  diabase  or  ba- 
salt. Contemp.  with  closing  stages  of  Ishpeming  time  and  opening  stages  of 
Michigamme  time.  Overlies  Goodrich  qtzite.  In  places  rests  on  Negauneo  fm. 
Is  overlain  by  si.  of  Michigamme  fm. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith.  1935  <U.  8.  G.  8.  P.  P.  184).  Clarksburg 
volcanics  (upper  Huronian)  underlie  Michigamme  si.  and  overlie  Greenwood  iron 
fm.,  which  rests  on  Goodrich  qtzite.  [The  Greenwood  iron-fm.  appears  to  have 
been  included  in  Goodrich  qtzite  or  Clarksburg  volcanics  of  previous  rept*.] 

Clarksburg  red  shale.  (In  Conemaugh  formation.) 

Pennsylvanian:  West  Virginia  and  southwestern  Pennsylvania. 

R.  V.  Hennen,  1912  (W.  Va.  Geol.  Surv.  Rept.  Doddridge  nnd  Ilarrison  Counties,  p. 
240).  Clarksburg  red  sh. — Red  and  variegated  sh.  25  to  40  ft.  thick.  Underlies 
Clarksburg  is.  and  overlies  Morgantown  as.  [Named  for  Clarksburg,  Harrison 
Co.] 

Clarksburg  fire  clay  shale.  (In  Conemaugh  formation.) 

Pennsylvanian:  Northern  West  Virginia. 

R.  V.  Hennen,  1912  (W.  Va.  Geol.  Surv.  Rept.  Doddridge  aud  Harrison  Counties,  p. 
236).  Clarksburg  fire  clay  sh. — Fairly  pure  fire  clay  sh.,  0 to  5 ft.  thick,  under- 
lying Little  Clarksburg  coal  and  overlying  Clarksburg  Is.  Named  because  of  its 
association  with  Little  Clarksburg  coal. 


Digitized  by  Google 


454 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Clark’s  Mill  beds. 

Lower  Devonian:  Central  Pennsylvania  (Perry  County). 

E.  W.  Clajrpole,  1885  (2d  Pa.  Geol.  Surv.  Kept.  F,.  pp.  50-62,  181-184).  Clark'*  Mill 
beds. — Thin-bedded  Iss.  and  calc,  shales,  100  to  150  ft.  thick.  Exposed  at  Clark's 
Mill,  Centre  Twp,  Perry  Co.  Divided  into  9 fossillferous  zones.  Rests  on  Lewis- 
town  (Bossardvllle)  Is.  Overlain  by  8 ft.  of  black  cherty  Is.  Included  in  Lower 
Helderbcrg. 

tClarksville. 

Upper  Cretaceous:  Southern  Arkansas  and  northeastern  Texas.  See  tatib- 
C larks villc  sand. 

Clarksville  division.  (In  Richmond  group.) 

Upper  Ordovician:  Southwestern  Ohio  and  north-central  Kentucky. 

A.  F.  Foerste,  1001)  (Denison  Unlv.  Scl.  Lab.  Bull.  14.  p.  202).  Clnrksi'ltle  div. — 
Includes  nil  of  Waynesville  bed  of  Richmond  fm.  btw.  base  of  Orthoceran  fosteri 
horizon  below  and  base  of  lower  Jlebertella  insculpt a layer  above.  Is  overlain  by 
Blanchester  div.  and  underlain  by  Fort  Ancient  div. 

Named  for  Clarksville,  Clinton  Co.,  Ohio. 

Clarksville  oil  sand. 

Name  applied  In  some  early  repts  to  sand  lying  about  75  ft.  below  Richbu.*g 
or  Allegany  oil  sand  In  Allegany  Co.,  N.  Y.  According  to  C.  R.  Fettke 
(Geol.  Sue.  Am.  Bull.,  voL  44,  No.  3,  p.  (>26,  1033)  this  sand  is  6 ft.  thick, 
of  Chemung  age,  and  occupies  interval  btw.  1,208  and  1,274  ft.  in  Gilliert 
No.  1 well,  on  Gilbert  farm,  2 mi.  N.  of  Richburg,  Allegany  Co.,  N.  Y. 

Clarno  formation. 

Oligocene  (lower)  and  Eocene  (upper) : Central  northern  Oregon  (John 
Day  Basin). 

J.  C.  Merrlam,  1901  (Geol.  Soc.  Am.  Bull.,  vol.  12.  pp.  496-497,  and  Univ.  Calif. 
I*ub.,  Bull.  Dept.  Geol.,  vol.  2,  No.  9,  p.  285).  Clarno  fm. — Made  up  entirely  of 
luffs,  ashes,  and  andesitic  and  rhyolitic  lavas.  Thickness  400-f-  ft.  Many  fossil 
plants.  Presumably  Eo.  The  beds  at  Bridge  Creek  are  considered  to  be  upper 
Eo. ; those  on  Cherry  Creek  are  held  to  be  earlier.  Typically  exposed  at  Clarnojj 
f**rry,  on  the  John  Day,  E.  of  Antelope.  Underlies  (probably  uncon.)  John  Day 
fin.  and  overlies  Chico  fm.  (Upper  Cret.). 

F.  H.  Kuowlton,  1902  (U.  S.  G.  S.  Bull.  204,  p.  113),  assigned  flora  from  beds  at 
Bridge  Creek  (upper  Clarno)  to  upper  Eo.,  and  flora  from  Cherry  Creek  (lower 
Clarno)  to  lower  Eo. 

J.  C.  Merriam  and  W.  J.  Sinclair.  1907  (Unlv.  Calif.  Pub.,  Bull.  Dept.  Geol.,  vol.  5. 
No.  11,  p.  173).  Clarno  fm.  has  yielded  an  abundant  flora  but  no  vertebrates. 
The  upper  beds  are  upper  Eo.  and  the  lower  Clarno  Is  lower  Eo. 

W.  D.  Smith  and  E.  L.  Packard,  1919  (Unlv.  Oreg.  Bull.,  vol.  16,  No.  7,  p.  105,  and 
Jour.  Geol.,  vol.  27,  p.  105),  assigned  Clarno  fm.  to  lower  Eo. ; M.  K.  Thorpe,  1921 
(Am.  Jour.  Scl..  5th,  vol.  1,  pp.  217-210),  assigned  it  to  upper  Eo. ; It.  W.  Chaney, 
1922  (Am.  Jour.  Sci.,  5th,  vol.  4,  p.  220)  assigned  upper  part  of  Clarno  to  Ollg. ; 
W.  D.  Smith,  1924  (Commonwealth  Review  Unlv.  Oreg.,  vol.  6,  No.  4,  p.  74)  as- 
signed It  to  lower  Eo.  ; J.  P.  Buwalda.  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  p.  155), 
and  1928  (Geol.  Soc.  Ain.  Bull.,  vol.  39,  p.  270),  stated  that  Clarno  is  probably 
Olig. 

F.  H.  Knowlton,  1926  (U.  S.  G,  S.  P.  P.  140,  p.  23),  after  comparing  flora  from 
Bridge  Creek  (upper  Clarno)  with  Latah  and  other  floras,  stated  that  flora  from 
Bridge  Creek  Is  probably  lower  Mio. ; and  E.  W.  Berry  also  considered  that  this 
flora  “might  be  as  young  as  Mlo.” 

R.  W.  Chaney,  1927  (Carnegie  Inst.  Wash.  Pub.  346).  Knowlton  has  referred  lower 
Clarno  flora  of  John  Day  Basin  to  I»wer  Eo.,  on  basis  of  occurrence  of  a con- 
siderable number  of  Fort  Union  sp.  Writer  is  not  prepared  to  question  seriously 
this  reference,  but  wishes  to  point  out  several  reasons  for  supposing  that  this 
flora  may  be  as  young  as  Lower  Olig.  The  so-called  upper  Clarno,  which  includes 
Bridge  Creek  leaf  shales  of  John  Day  Basin,  and  which  is  also  represented  In 
Crooked  River  Basin,  is  here  referred  to  lower  div.  of  John  Day  series  (OUg.). 
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R.  W.  Chaney,  1927  (Carnegie  Inst.  Wash.  Pub.  349,  pp.  1-22),  included  his  Bridge 
Creek  shales  In  John  Day  fm.  (See  under  Bridge  Creek  shales.) 

R.  W.  Chaney,  1932  (16th  Int.  Geol.  Cong.  Guidebook  21,  p.  4).  assigned  Clarno  fm. 
(probably  exclusive  of  the  beds  on  Bridge  Creek)  to  upper  or  middle  Eo. 

The  U.  S.  Geol.  Survey  now  assigns  Clarno  fm.  as  originally  defined  to 
lower  dig.  and  upper  Eo.  K.  W.  Brown  classifies  the  flora  from  Bridge 
Creek  as  lower  Mio. 

Claron  limestone. 

Eocene:  Southwestern  Utah  (Iron  Springs  region). 

C.  K.  Leith  and  E.  C.  Harder,  1908  (U.  8.  G.  S.  Bull.  33S.  p.  41).  Claron  lx. — In- 
cludes some  ss.  and  cgl.  Thickness  800  ft.  Overlies  (uncoil.)  Pinto  as.  (Cret.) 
und  underlies  late  Mio.  igneous  rocks.  Occurs  at  and  around  Mount  Claron. 

Corresponds  to  Wasatch  fm. 

Ciarysville  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian : Western  Maryland  (Allegany  and  Garrett  Counties)  and 
northeastern  West  Virginia. 

C.  K.  Swartz.  W.  A.  Price,  and  II.  Bassler,  1919  (Geol.  Soo.  Am.  Bull.,  vol.  30,  p. 
673).  Ciarysville  *«. — Underlies  Lower  Hoffman  coal  and  overlies  Clarksburg  Is. ; 
all  included  in  Conemaugh  fm. 

C.  K.  Swartz.  1922  (Md.  Geol.  Surv.  vol.  11,  p.  67,  pi.  6).  Ciarysville  ss. — Thick  »»., 
usually  thin-bedded  and  somewhat  argill.  Locally  replaced  by  sh.  Exposed  above 
the  Ciarysville  coals  in  Hoffman  Drainage  Tunnel  at  Ciarysville,  Allegany  Co. 

(’lay  Creek  limestone.  (In  Kanwaka  shale.) 

Pennsylvanian:  Eastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  94,  90).  A 
very  persistent  Is.  in  upper  Kanwaka  sh.  is  named  Clay  Creek  Is.  and  the  portions 
of  the  Kanwaka  above  and  below  are  given  the  names  Stull  sh.  and  Jackson  Park 
sh.,  respectively.  (On  p.  52  Clay  Greek  Is.  is  described  as  consisting  of  2 ft.  of 
hard  bluish  Is.  that  weathers  brown;  shelly.  Derivation  of  name  not  stated.) 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  171),  more  fully  described  this  Is. 
and  gave  type  loc.  aH  Clay  Creek,  about  1 ml.  W.  of  Atchison,  Kaus. 

See  Kaus.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Claypool  formation. 

Pennsylvanian:  Central  southern  Oklahoma  (Jefferson  County). 

J.  R.  Bunn,  1930  (Oklu.  Geol.  Surv.  Bull.  40PP,  pp.  94-).  Claypool  fm. — Predomi- 
nantly sh.  and  sundy  sh.  (of  brown,  gray,  and  yellow ‘colors,  chiefly  brown  with 
irregular  gray  und  blue  mottling),  with  one  or  more  uniform  ss.  members.  The 
sss.  are  thin  bedded,  gray  to  buff  in  color,  soft  and  friable.  Is  quite  different  In 
lithologic  appearance  from  overlying  Addiugton  fm.  (Perm.),  with  which  it  may 
not  be  entirely  conformable.  Thickness  several  hundred  ft.  Covers  large  area  to 
8.  and  E.  of  Claypool,  Jefferson  Co.  Overlies  Asphaltum  ss.  Is  top  fm.  of  Penn, 
in  Jefferson  Co. 

Claypool  sand. 

A subsurface  sand  in  Carbondale  fm.  (Penn.)  of  Clark  Co.,  111.  (See  111. 
Geol.  Surv.  Bull.  54,  index.) 

Clay  Spur  bentonite  bed.  (In  Mowry  siliceous  shale  member.) 

Upper  Cretaceous:  Northeastern  Wyoming  and  southeastern  Montana. 

W.  W.  Rubey,  1930  (U.  8.  G.  S.  P.  P.  165,  p.  4).  Clay  Spur  bentonite  bed,  1 to  4 ft. 
thick,  lies  at  top  of  Mowry  siliceous  sli.  inemb.  of  Graneros  sh.  over  entire  area 
discussed  (In  NE.  Wyo.  and  8E.  Mont.].  Named  for  exposures  near  Clay  Spur, 
sec.  30,  T.  47  N.,  R.  63  W.,  Weston  Co.,  Wyo. 

Clays ville  limestone  member  (of  Greene  formation). 

Permian:  Western  Pennsylvania  (Washington  County). 

W.  T.  Griswold  ami  M.  J.  Muun,  1907  (U.  8.  G.  S.  Bull.  318.  p.  78).  From  205  to 
225  ft.  above  base  of  Greene  fm.  in  8.  and  W.  parts  of  Claysvllle  quad.,  is  a Is. 
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separated  Into  2 layers  by  6 to  8 ft.  of  yellow  sh.  Top  layer  is  6 to  8 inches  thick, 
bluish  white,  and  dark  brown  on  fresh  fracture.  Bottom  layer  (In  places  18” 
thick)  Is  dark  gray  on  fresh  fracture  and  weathers  with  rough  surface  to  reddish 
or  yellow.  In  N.  part  of  Bast  and  West  Finley  and  Morris  Twps  the  Is.  is  a rather 
compact  bed,  6 to  8 ft.  thick,  the  top  layers  being  heaviest  and  all  of  dark-gray 
color.  Can  not  be  correlated  with  any  bed  previously  named  and  is  among  most 
prominent  lss.  in  Greene  fm.  Is  therefore  named  ClaytviUe  la.,  from  town  In  Done- 
gal Twp,  Washington  Co. 

Clayton  formation.  (In  Midway  group.) 

Eocene  (lower)  : Southern  Alabama,  southwestern  Georgia,  northeastern 
Mississippi,  southern  Tennessee,  and  southeastern  Missouri. 

D.  W.  Lnngdon,  1891  (Geol.  8oc.  Am.  Bull.,  vol.  2,  pp.  589-605).  Midway  or  Cloy 
ton  group. — Consists  of  (descending)  : (1)  200  ft.  of  white  calc,  sand  containing 
few  casts  of  Oatrrall)  ; sometimes  Irregularly  indurated;  in  upper  10  ft.  pockets 
of  white  wind  enclosed  In  black  clay;  t2)  light-yellow  siliceous  Is.,  large  Oatrra 
and  many  obscure  casts,  10  ft. ; (3)  massive  coarse-grained  as.,  almost  a cgl., 
8 ft.  Underlies  Black  Bluff  group  ( Sucarnoochee  (Porters  Creek)  clayl  and  over- 
lies  Kipley  group. 

Is  now  treated  as  basal  fm.  of  Midway  group,  the  foregoing  narrow  use  of 
Midway  having  been  discontinued.  ( See  under  Midway  group,  broad 
sense,  and  under  Mid  way  series,  narrow  name.)  It  is  a marine  deposit. 

Named  for  exposures  near  Clayton,  Barltour  Co..  Ala. 

Clayton  sandstone.  (In  Bluetield  formation.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Giles  County). 

D.  B.  Reger,  1920  (W.  Va.  Geol.  Surv.  Kept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  298,  383).  Clayton  as. — Usually  reddish  brown,  due-grained,  smooth-textured, 
medium  hard,  thick-bedded.  Thickness  20  to  40  ft.  Underlies  Coney  sb.  and 
ovcrlieB  Clayton  sb. ; all  members  of  Bluedcld  group  [fin.].  Type  loc.  on  waters 
of  Griffith  Creek,  on  road  that  descends  into  this  valley  1.2  mi.  NE.  of  Clayton, 
Summers  Co.  Also  occurs  in  Mercer  and  Monroe  Counties,  W.  Va.,  and  in  Giles 
Co.,  Va. 

Clayton  shale.  (In  Bluclleld  formation.) 

Mississippian : Southeastern  West  Virginia. 

I>.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Ilept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  298,  384).  Clayton  ah. — Red  and  variegated  or  greenish;  strcakB  of  ss.  and 
marine  fossils.  Thickness  50  to  95  ft.  Underlies  Clayton  ss.  and  overlies  Graham 
ss. ; ull  members  of  Bluetield  group  Ifm.).  Type  loc.  same  as  Clayton  ss. 

Clayton  clay. 

Name  applied  by  R.  B\  Flint  (Geol.  Soo.  Am.  Bull.,  voL  44,  No.  5,  pp.  905- 
987,  1933)  to  n late  Plelst.  clay  exposed  at  Clayton,  Hartford  Co.,  Conn. 

tClayton  I’enk  cjuartz  diorite. 

A name  that  has  been  applied  to  the  stock  of  diorite  (of  late  Cret.  or  early 
Tert.  age)  in  Park  City  and  adjacent  dists.  of  northern  central  Utah. 
(See  S.  F.  Emmons,  1903,  Am.  Jour.  Scl.,  4th,  vol.  16,  pp.  141-147,  and 
F.  F.  Ilintze,  Jr.,  1913,  N.  Y.  Acad.  Scl.  Annals,  vol.  23,  pp.  85-143.)  As 
there  is  only  one  diorite  in  the  dists.,  the  U.  S.  Geol.  Survey  has  not 
adopted  a geographic  name  for  the  rock,  but  uses  the  term  Clayton  Peak 
stock  for  the  structural  feature  which  it  forms. 

Claytonvllle  dolomite. 

Permian:  Central  northern  Texas  (Noinn  and  Fisher  Counties). 

M.  G.  Cbency.  1929  (Unlv.  Tex.  Bull.  No.  2913,  p.  26.  pi.  1).  Claytonvllle  dot. — 
White  to  gray  dot.,  1 to  3 ft.  thick.  Usually  underlain  by  red  ss.  and  followed 
by  red  xb.  and  gyp.  Caps  escarpment  2 mi.  W.  of  Sweetwuter,  Nolan  Co.,  also  at 
town  of  ClaytoDville,  Fisher  Co.  The  name  Sweetwater,  formerly  UBed  for  this 
dol.,  is  preoccupied.  Lies  uear  top  of  Double  Mtn  group. 
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E.  H.  Se Harris,  1933  (Univ.  Tex.  Bull.  3232,  p.  106).  Claytonville  dol.  of  Cheney 
lies  50 ± ft.  below  Quartermaster  fm.  In  Fisher  Co.  It  replaces  “Sweetwater,” 
preoccupied. 

Claytonville  gypsum.  (In  Double  Mountain  group.) 

Permian:  Central  northern  Texas  (Fisher  County). 

H.  T.  Morley.  1929  (Tex.  Bur.  Econ.  Geol.,  geol.  map  of  Fisher  Co.).  Claytonville 
gyp.  lies  325 ± ft.  above  Eskota  dol.  and  320  ± ft.  below  Sweetwater  dol. 

E.  H.  Sellards.  1933  (Univ.  Tex.  Bull.  3232,  p.  167).  Claytonville  dol.  (Cheney. 
1929)  replaced  “Sweetwater  dol.,"  which  is  preoccupied.  Claytonville  gyp.  is 
therefore  preoccupied  and  is  discarded.  It  lies  300 ± ft.  below  Claytonville 
(Sweetwater)  dol. 

Clear  Branch  sandstone. 

Lower  Devonian:  Northern  central  Alabama  (Birmingham  Valley). 

C.  Butts,  1927  (Am.  Jour.  Bel.,  5th,  vol.  14,  pp.  366,  367;  U.  S.  G.  8.  Bessemer- 
Yandiver  folio.  No.  221).  Clear  Branch  ss. — 8s.,  containing  fossils  of  Orlskany  age, 
heretofore  Included  in  Frog  Mtn  ss.  At  Clear  Branch  Gap  the  fm.  contains  an 
Oriskany  fauna,  and  consists  of  (descending)  ; (1)  A quartz  lens,  4 inches  thick, 
crowded  with  brachiopod  shells  stained  with  manganese  oxide;  (2)  a 4-inch  lens 
of  black  chert;  and  (3)  5 ft.  of  ss.  with  fine  pebbles  of  quartz.  It  is  there  overlain 
by  lVa  ft.  of  green  sb.  (Chattanooga?  sh.)  and  underlain  by  beds  that  probably 
belong  to  Red  Mtn  fm.  Believed  to  extend  northward  to  Birmingham,  but  no 
fossils  were  found  in  the  ss.  of  that  area  which  occupies  strat.  position  of  Clear 
Branch  ss.  The  50  ft.  of  ss.  In  cuts  of  Alabama  Great  Southern  R.  R.  a mi.  or  2 
W.  of  Vance,  Tuscaloosa  Co.,  is  also  believed  to  be  of  Orlskany  age  and  to  belong 
to  Clear  Branch  ss.  So  far  as  present  knowledge  goes,  the  beds  of  Orlskany  age 
in  Ala.  are  confined  to  SW.  end  of  Appalachian  Valley  from  Tuscaloosa  to  Chilton 
Co.  and  do  not  extend  NE.  of  present  margin  of  Coastal  Plain. 

Named  for  exposures  at  Clear  Branch  Gap  through  Red  Mtn,  iu  Jefferson 
Co.,  5 ml.  S.-SW.  of  Bessemer. 

Clear  Creek  limestone. 

Middle  and  Lower  Devonian  (Onondaga  and  Oriskany)  : Southwestern 
Illinois  and  southeastern  Missouri. 

A.  H.  Worthen,  1868  (111.  Geol.  8urv.  vol.  1,  pp.  126-129).  Clear  Creek  Is. — 
Fossiliferous  lss.,  250  to  350  ft.  thick,  of  Lower  Helderberg  and  Oriskany  age,  in 
Jackson,  Union,  and  Alexander  Counties,  UL  Consists  of  300  ft.  of  yellowish 
gray  thin-bedded  siliceous  lss.,  underlain  by  10  to  25  ft.  of  mottled  lss.  with, 
locally,  at  base,  4 ft.  of  fossiliferous  coarse-textured  dark  bluish  gray  lss.  Overlies 
Niagara  Is.  and  underlies  Oriskany  ss. 

A.  H.  Worthen,  1868  (111.  Geol.  Surv.  vol.  3),  assigned  Clear  Creek  lss.,  200-250  ft. 
thick,  to  Oriskany. 

In  some  subsequent  repts  Clear  Creek  Is.  was  assigned  to  Oriskany  and  Lower 
Helderberg. 

A.  II.  Worthen,  1882  (Econ.  Geol.  111.,  vol.  1),  assigned  Clear  Creek  lss.  (200  to  250  ft. 
thick  in  Jackson  and  Union  Counties,  111.)  to  Orlskany. 

C.  Schuchert,  1900  (Geol.  80c.  Am.  Bull.,  vol.  11,  pp.  272,  819),  assigned  lower  200 
ft.  of  Clear  Creek  Is.  of  111.  to  Helderberg  and  rest  of  it  to  lower  Oriskany. 

E.  O.  Ulrich,  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  ser.,  p.  110),  restricted  Clear 
Crfek  Is.  to  beds  said  to  be  of  Oriskany  age,  and  named  the  beds  of  New  Scotland 
(Helderberg)  age  Bailey  Is.  As  he  defined  it,  it  was  said  to  be  overlain  by  Grand 
Tower  Is. 

S.  Weller,  1906  (111.  Geol.  Surv.  Bull.  1,  map),  assigned  Clear  Creek  Is.  of  southern 
111.,  200-250  ft.  thick,  to  Orlskany.  In  1907  (111.  Geol.  Surv.  Bull.  6)  Weller 
stated  that  fauna  of  Clear  Creek  fm.,  300  ft.  thick  in  111.,  suggests  Oriskany, 
although  some  fossils  resemble  Onondaga  sp. 

T.  E.  Savage,  1908  (Am.  Jour.  8ci.,  4th,  vol.  25,  pp.  431-443,  and  111.  Geol.  Surv. 
Bull.  8,  pp.  104-116).  Clear  Creek  fm.  (or  chert)  of  SW.  111.,  237  ft.  thick, 
corresponds  In  age  to  Camden  chert  of  Tenn.,  and  is  Upper  Oriskany.  Is  underlain, 
with  short  break,  by  New  Scotland  Is.  (Helderbergian)  and  conformably  overlain 
by  Onondaga. 

T.  E.  Suvage,  1910  (111.  State  Acad.  Sci.  Trans.,  vol.  3,  pp.  116-f).  Grand  Tower  fm. 
of  Keyes  In  Mo.  is  here  divided  into  Grand  Tower  (Onondaga)  fm.  (restricted) 
and  Clear  Creek  fm.  (of  upper  Oriskany  age).  [The  1912  geol.  map  of  III. 
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(F.  W.  Do  Wolf,  Director)  restricted  Clear  Creek  to  200  to  240  ft.  of  chert  and  Is. 
of  upper  Orlskany  age.  overlain  by  Grand  Tower  Is.  (of  Onondaga  age),  and  uncon. 
underlain  by  New  Scotland  Is.  (of  Ilelderberg  age).  This  classification  was  fol- 
lowed by  E.  F.  Lines,  1012  (I1L  Geol.  Sun’.  Bull.  17,  pp.  59-70)  ; It.  S.  Blatchley, 
1913  (111.  fteol.  Surv.  Bull.  22,  pp.  26-32),  and  1914  (111.  Geol.  Surv.  Bull.  28,  pp. 
14-15),  and  the  1917  geol.  map  of  III.] 

C.  O.  Dunbar,  1919  (Tenn.  Geol.  Surv.  Bull.  21,  pp.  08-69,  89.  91,  etc.).  Clear 
Creek  chert  of  southern  111.  is  northward  extension  of  Camden  chert  of  Tenn.  They 
have  heretofore  been  regarded  as  of  upper  Orlskany  age,  but  they  belong  with  the 
Onondaga  Instead.  They  may  be  partially  at  least  time  equiv.  of  Esopus  and 
Schoharie  grits  of  N.  Y. 

T.  E.  Savage,  1920  (Am.  Jour.  Scl.,  4th,  vol.  49,  pp.  169-178).  Clear  Creek  chert 
[restricted]  of  SW.  111.  and  SE.  Mo.  Is  in  large  part  a succession,  300+  ft.  thick,  of 
chert  and  Is.  layers  3 to  8 Inches  thick.  Uppermost  layers  are  in  places  interbedded 
with  ss.  layers  containing  Onondaga  fossils.  Where  present  In  Mo.  it  uncon. 
overlies  Little  Saline  River  Is. ; in  SW.  111.  It  Is  uncon.  on  Backbone  Is.,  of 
Ilelderberglan  age.  Is  almost  everywhere  overlain  by  Dutch  Creek  ss.  In  pre- 
vious rept  by  writer  the  chert  was  thought  to  be  of  upper  Orlskany  age,  but 
Dunbar  has  shown  that  Camden  chert  of  W.  Tenn.,  which  is  = in  age  to  Clear  Creek 
fm.,  occurs  uncon.  above  the  typical  upper  Orlskany  strata.  There  is  lack  of  any 
hiatus  btw.  Clear  Creek  chert  and  undoubted  Onondaga  strata,  and  It  Is  now 
referred  to  basal  part  of  Ulsterlan  (Onondaga)  series.  [On  his  chart  on  pp. 
170-171,  however,  Clear  Creek  chert  stands  opposite  “Possibly  Esopus  and  Scho- 
harie,’* which  are  pre-Onondaga.] 

T.  E.  Savage,  1925  (Jour.  Geol.,  vol.  33,  pp.  550-558),  assigned  Clear  Creek  chert  of 
SW.  111.  to  Onondaga ; called  overlying  fm.  (also  of  Onondaga  age)  Dutch  Creek  as., 
and  called  underlying  fm.  (of  Orlskany  age)  Little  Saline  Is. 

C.  F.  Bassett,  1925  (111.  Acad.  Scl.  Trans.,  vol.  18,  pp.  360-368).  Clear  Creek  chert 
of  SW.  111.,  300  ft.  thick,  is  assigned  to  basal  Onondaga  by  Savage,  on  basis  of 
fossils.  It  is  overlain  by  Dutch  Creek  ss.  and  uncon.  underlain  by  Backbone  Is. 
(of  Orlskany  age).  In  Mo.  It  Is  underlain  by  Little  Saline  Is.  («=  lower  part  of 
Backbone  Is.)  and  overlain  by  Dutch  Creek  ss. 

E.  R.  Pohl,  1930  (Tenn.  Acad.  Scl.  Jour.,  vol.  5,  pp.  54-03),  assigned  Clear  Creek  of 
111.  and  Mo.  to  Schoharie. 

The  U.  S.  Geol.  Survey  at  present  classifies  Clear  Creek  Is.  as  of  Orlskany 
and  Onondaga  age. 

Named  for  exposures  on  Clear  Creek,  Union  Co.,  III. 

fClear  Creek  sandstone.  (In  Cherokee  shale.) 

Pennsylvanian:  Western  Missouri. 

G.  C.  Broadhead,  1874  (Mo.  Geol.  Surv.  vol.  1,  pp.  57-61,  69,  100).  Clear  Creek 
*#. — Rather  flno-gralned  ss.,  50  ft.  thick,  containing  some  micaceous  beds,  forming 
basal  part  of  Coal  Measures  In  Bates  Co.  and  E.  and  N.  parts  of  Vernon  Co.  In 
Barton  Co.  underlain  by  99  ft.  of  cgl.  and  iron  ore  belonging  to  Coal  Measures. 

F.  C.  Greene  and  W.  F.  Tond,  1920  (Mo.  Bur.  GeoL  and  Mines  vol.  19,  2d  ser.). 
Clear  Creek  tnemb.  of  Cherokee  fm .,  82  to  130  ft.  thick,  ls  = Graydon  ss.  and  CgL 
of  Shepard.  Overlies  Dedcrlck  sh.  memb.  of  Cherokee  with  sharp  contact. 

Named  for  exposures  on  Clear  Creek,  Vernon  Co. 

t Clear  Creek  limestone  member  (of  Graford  formation). 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake.  1893  (Tex.  GeoL  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  387,  392).  Clear 
Creek  bed. — To  S.  practically  all  Is. ; to  N.  contains  considerable  clay  and  in  places 
is  divided  by  20  to  50  ft.  of  clay.  Upper  Is.  5 to  15  ft.  thick ; lower  Is.  25  to  75 
ft.  thick.  Fosslllferous.  Total  thickness  20  to  140  ft.  Memb.  of  Canyon  div. 
Underlies  bed  No.  7 (25  to  100  ft.  of  clay)  and  overlies  Cedarton  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31,  35;  Univ. 
Tex.  Bull.  2132,  pp.  109,  111,  113,  115).  Clear  Creek  la.,  10  to  25  ft.  thick,  is  a 
memb.  of  Brad  fm.  in  Colorado  River  Valley.  Underlies  Placid  sh.  and  overlies 
Cedarton  sh.  and  ss. ; all  members  of  Brad  fm.  West  of  Brownwood  and  along  Its 
outcrop  across  Brown  Co.  It  Is  a yellow-brown  Is.  made  up  of  several  more  or  less 
discontinuous  layers  which  in  places  combine  to  form  a solid  ledge,  but  In  other 
places  are  separated  by  thin  beds  of  sh.  In  places  It  can  be  distinguished  by  Its 
dark  yellow-brown  color ; In  other  places  It  Is  light  gray  and  massively  bedded. 
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E.  H.  Scl  lords,  1031  (News  Letter  from  Bur.  Eton.  GeoL  ITnlv.  Tex.,  dated  Sept.  1031). 
Clear  Creek  la.  Ik  name  ns  Adams  Branch  Is.  W.  of  Graford. 

E.  H.  Bollard*.  1933  (Unlv.  Tex.  Bull.  8232,  pp.  104,  111),  extended  Graford  fin.  up 
to  base  of  riacid  *h.  and  restricted  Brad  fm.  to  Placid  sh.  and  Ranger  Is.  members. 
He  also  discarded  Clear  Creek  Is.,  stating  that  it  Is  preoccupied  and  “may  bo 
replaced  by  ilerriman,  a term  applied  originally  to  a part  of  the  Clear  Creek.” 

F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Unlv.  Tex.  Bull.  3501),  divided  Brad  fm.  of 
McCulloch  Co.,  Colorado  River  region,  into  following  members  (descending)  : Ranger 
Is.,  Placid  »h..  Clear  Creek  Is.,  and  Cedarton  sh.,  and  stated  (p.  205)  : Clear  Cr?ek 
Is.  Is  also  known  as  Merrlman  Is. 

Named  for  Clear  Creek,  Brown  Co. 

According  to  Wallace  Lee  (ms.  soon  to  be  published  by  Tex.  Geol.  Survey), 
Merrlman  Is.  of  Brazos  River  region  as  originally  defined  by  Reeves  cor- 
responds  to  only  the  upper  (3  to  4 ft.  thick)  of  the  2 Lss.  that  were 
included  in  Clear  Creek  Is.  of  Drake  and  of  Plummer  and  Moore  in 
Colorado  River  region.  The  beds  called  ‘‘Clear  Creek  Is.”  (preoccupied) 
in  Colorado  River  region  are  now  included,  without  a name,  in  upper  part 
of  Graford  fm.  This  is  present  definition  of  U.  S.  Geol.  Survey. 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1930  (Unlv.  Tex.  Bull.  3534.  p.  24)  showed 
Clear  Creek  Is.  as  much  younger  than  Merrlman  Is.,  and  Included  both  in  Brad  fm., 
drawing  base  of  Brad  considerably  lower  than  Merrlman  Is.,  and  at  top  of  Staff  Is. 
of  Brown  Co.,  Colorado  River  Valley. 

Clear  Creek  greenstone. 

Mississippian  (?):  Northwestern  California  (Klamath  Mountains  region). 

O.  H.  Ilershey,  1901  (Am.  Geol.,  vol.  27,  pp.  226,  233,  238).  Clear  Creek  ffreettr 
stone. — The  foundation  rock  of  basin  of  Trinity  River  btw.  Trinity  Center  and 
I<ewiston,  the  Trinity  Mtns  and  the  ridges  eastward  to  Sacramento  River.  Pro- 
visionally assigned  to  Jurassic.  Is  made  up  of  a variety  of  deposits  of  a volcanic 
nature,  but  all  having  something  in  common,  so  that  it  appears  over  wide  areas  as 
a massive,  flue-grained,  dull-green  rock.  Much  of  it  is  of  a detrital  character, 
chiefly  diabuslc  tuffs  and  ashes,  although  in  places  it  is  brecclated  and  occasionally 
It  has  a cgL  structure.  In  large  part  is  extrusive.  Was  deposited  on  land.  Thick- 
ness more  than  1,000  ft.  Is  associated  with  Bragdon  slates  (Miss.].  Rests  uncon. 
on  Devono-Carbf.  rocks. 

Probably  named  for  exposures  on  or  near  Clear  Creek,  Shasta  Co. 

Clear  Creek  series. 

Mississippian  (?)  : Northwestern  California  (southern  part  of  Klamath 
Mountains). 

O.  H.  Hershey,  1903  (Am.  Geol.,  vol.  31,  pp.  231-245).  Clear  Creek  scries. — Volcanic 
materialH,  such  aa  andesite  and  rhyolite  lavas  and  tuffs,  intruded  by  dikes  of 
dlorite,  diabase,  and  rhyolite  porphyry,  all  altered.  Thickness  200  to  2,000  ft. 
Associated  with  Bragdon  fm.  [Miss.]. 

Clear  Creek  volcanic  series. 

Triassie  (?)  : Northwestern  California  (Trinity  and  Shasta  Counties). 

O.  H.  Hershey,  1904  (Am.  Geol.,  voL  33,  pp.  248-250,  347-360).  Clear  Creek  voloanlo 
series. — Lavas  and  tuffs,  which  grade  into  overlying  Pit  shales  by  Interstratification. 
Assigned  to  Triassie. 

According  to  J.  S.  Diller  (Am.  Jour.  ScL,  4th,  vol.  19,  pp.  380-385,  1905)  the 
Clear  Creek  volcanics  of  Hershey  are  pre-Bragdon  and  in  part  at  least 
pre-Middle  Dev. 

Clear  Creek  gneiss. 

Pre-Cambrian:  Central  northern  Colorado  (Jefferson  and  Clear  Creek 
Counties). 

J.  Underhill,  1900  (Univ.  Colo.  Studies,  vol.  3.  No.  4,  p.  270;  also  Colo.  Scl.  Soc. 
Proc.,  vol.  8,  pp.  103-122).  Clear  Creek  ffneis*. — Characterised  by  quartz,  feldspar, 
and  mica.  Not  so  plicated  as  older  Fundamental  gneiss,  into  which  it  grades. 
Occurs  along  Clear  Creek  [Jefferson  and  Clear  Creek  Counties], 
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tClear  Fork  group. 

Pennsylvanian:  Western  Missouri. 

G.  C.  Broadbcad,  1873  (Mo.  Geol.  Surv.  Prel.  Rept.  on  Iron  Ores,  pt.  2.  pp.  169.  1TO). 
Clear  Fork  group. — Shales  and  clays,  with  2 or  3 coal  seams ; 84  ft.  thick : Includes 
beds  Nos.  1 to  10  of  detailed  section  of  lower  Coal  Measures  from  Sedalla  to 
Kansas  City.  Overlies  lower  Carhf. 

Is  a part  of  Cherokee  sh. 

Named  for  exposures  on  Clear  Fork,  6 ml.  SW.  of  Kansas  City. 

Clear  Fork  formation  (also  group). 

Permian:  Central  and  central  northern  Texas  and  western  Oklahoma. 

E.  T.  Dumble  and  W.  F.  Cummins,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pi.  3.  pp. 
lxlx,  188).  Clear  Fork  beds. — Fosslliferous  mag,  and  earthy  Isa.,  calc,  clays  and 
sss.,  with  small  quantities  of  gyp.  and  cgl.  Overlie  Wichita  beds  and  conform- 
ably underlie  Double  Mtn  beds. 

Some  geologists  Include  Arroyo  fin.  of  Becde  and  Waite  In  Clear  Fork 
group,  but  Beede,  Waite,  and  Wrather  include  it  in  Wichita  group.  The 
U.  S.  Geol.  Survey  includes  it  in  Clear  Fork  group. 

Probably  named  for  Clear  Fork  of  Brazos  River,  Jones  and  Shackelford 
Counties,  Tex. 

Hear  Lake  sediments. 

Pleistocene:  Northern  California  (Lake  County). 

W.  H.  Dali  and  G.  D.  Harris.  1802  (D.  S.  G.  8.  Bull.  84,  pp.  201-202).  The  body 
of  water  in  which  these  Cache  Lake  beds  were  laid  down  overlapped  area  at 
present  occupied  by  Clear  Lake,  with  which  Dr.  G.  F.  Becker  shows  Its  geol.  his- 
tory hns  been  continuous.  The  later  andesite  overlies  the  Cache  Lake  deposits 
nnd  also  underlies  the  Clear  Lake  sediments. 

Cleurwatcr  shale. 

Cretaceous:  Alberta,  Canada. 

R.  G.  McConnell,  1893  (Canada  Geol.  Surv.,  n.  s.,  vol.  5.  pt.  1,  pp.  30D-32D, 
55D-58D).  [Assigned  to  Colorado  epoch  of  Upper  Cret.  Rome  recent  repts 
by  other  geologists  ussign  this  fm.  to  Lower  Cret.] 

Clem  Creek  sandstone  member  (of  Ochelata  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

W.  B.  Emery,  1918  (U.  S.  G.  8.  Bull.  6R6B,  pp.  2.  3).  Clem  Creek  ss. — A series  of 
massive  medium-grained  sss.  and  thin  lenticular  shales  aggregating  60  to  65 
ft.,  exposed  along  Clem  Creek  in  NW.  part  of  T.  23  N.,  R.  11  E.  Rests  on  red 
Is.  and  Its  upper  limit  Is  top  of  a massive  ss.  18  ft.  thick,  which  is  marked  by 
a line  of  woods  at  base  of  a grsBS-covored  prairie,  developed  on  the  overlying 
sh.  Top  lies  1964;  ft.  above  top  of  Avant  Is.  and  1754;  ft.  below  Blgheart  ss. 

Clemville  formation.  (In  Chaleur  series.) 

Silurian  (Niagaran)  : Quebec  (Gaspe  Peninsula). 

C.  Schuchert  and  J.  D.  Dart,  1926  (Canada  Geol.  Surv.  Bull.  44,  p.  44). 

8.  A.  Northrop,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  271).  Clemville  and 
LaViellle  fms.  of  middle  811.  Chaleur  series  are  correlated  by  faunas  with  Clinton. 

Cleopatra  quartz  porphyry. 

A sill  of  pre-Camb.  rock  intrusive  into  greenstone  complex  of  Jerome  dist., 
Ariz.,  nnd  said  to  be  younger  than  Deception  quartz  porphyry.  (See 
L.  E.  Reber,  Jr.,  Am.  In«t.  Min.  Engrs.  Trans.,  1920,  and  J.  L.  Fearing, 
Jr.,  Econ.  Geol.,  vol.  21,  pp.  757-773,  1926.) 

Clepsydrops  shale. 

A paleontologic  name  (listed  In  U.  S.  G.  S.  Bull.  191)  applied  by  E.  D.  Cope, 
1879  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  Bull.  5,  pp.  51-52),  to  a thin 
stratum  of  black  and  rarely  reddish  carbonaceous  shales  and  clays  in  8E. 
111.  and  SW.  Ind.,  “which  appear  to  lie  conformably  on  the  Coal  Measures, 
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to  which  they  have  been  referred  by  previous  geologists,  but  Collett,  Gib- 
son, and  others  have  shown  that  it  is  uncoil,  over  considerable  areas. 
It  does  not  belong  to  Coal  Measures.” 

Clermont  limestone.  (In  Allegheny  formation.) 

Pennsylvanian:  Central  northern  Pennsylvania  (McKean  County). 

C.  A.  Ashburner.  1880  (2d  Pa.  Geol.  Surv.  Rept.  R.  pp.  46.  128).  Clermont  (Ferrifer- 
ous) Is. — Bluish  gray  siliceous  la.,  4 to  8 ft.  thick.  First  studied  in  vicinity  of 
Clermont,  McKean  Co.  Has  been  traced  through  and  identified  as  Ferriferous 
Is.  LieB  30  ft.  above  Clermont  (Clarion)  coal  and  8 to  32  ft.  below  Lower 
Klttannlng  coal. 

Same  as  Vanport  Is.  meinb.,  the  older  name. 

Clermont  group.  (In  Allegheny  formation.) 

Pennsylvanian:  Central  northern  Pennsylvania  (Elk  County). 

C.  A.  Ashburner,  1882  (Am.  Phil.  Soc.  Proc..  vol.  19,  btw.  pp.  337  and  348). 
Clermont  group. — Includes  Clermont  or  Ferriferous  Is.  at  top  and  Clermont 
(Clarion)  coal  at  base  In  Elk  Co.  Rests  on  Homewood  ss.  (top  of  Pottsville 
cgl.). 

Clermont  shale.  (In  Maquoketa  group.) 

Upper  Ordovician  (Richmond)  : Northeastern  Iowa. 

S.  Calvin,  1906  (Iowa  Geol.  Surv.  vol.  16.  pp.  60.  98).  Clermont  sh. — Bluish,  plastic, 
fine-grained  sh.,  15  ft.  thick.  In  lower  part  of  Maquoketu  stage.  Overlain  by  Fort 
Atkinson  Is.,  of  Maquoketu  stage  [group],  and  underlain  by  Elgin  shaly  Is.,  also 
of  Maquoketa  stage. 

Named  for  exposures  at  Clermont,  Fayette  Co. 

Cleveland  shale. 

Upper  Devonian  or  Mississippian : Northern  Ohio. 

J.  S.  Newberry,  1870  (Ohio  Geol.  Surv.  Rept.  Prog.  1869,  pp.  19,  21).  Cleveland  sh. — 
Black  bituminous  sh.,  20  to  60  ft.  thick,  underlying  Bedford  sh.  and  forming 
basal  fm.  of  Waverly  group  in  northern  Ohio.  Overlies  Erie  [Chagrin]  sh.  Is 
Carbf. 

Named  for  exposures  at  Cleveland. 

For  many  years  this  fm.  was  placed  in  Carbf.  by  Ohio  geologists.  About 
1875  geologists  began  to  assign  it  to  Dev.  E.  Orton  followed  latter 
classification  from  1880  on.  In  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22)  E.  O. 
Ulrich  assigned  this  sh.  to  Miss.,  and  since  then  much  has  been  written 
on  the  subject.  Most  geologists  (Prosser,  Kindle,  Claypole,  Cushing, 
Burroughs,  VerWlebe,  Decker,  Stout,  and  others)  continued  to  assign  the 
Cleveland  to  Dev.,  and  the  U.  S.  Geol.  Survey  classified  it  as  Dev. 
until  1927,  when  they  changed  to  Dev.  or  Carbf. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71.  p.  154).  Cleveland  sh-  does 
not  contain,  so  far  as  known  at  present,  a single  Invertebrate  fossil  whose  pres- 
ence would  unquestionably  indicate  a Miss.  age.  Yet  It  would  be  premature  to 
pass  judgment,  for  at  present  very  little  Is  known  about  Miss,  black  sh.  fossils. 
The  facies  aspects  seem  to  Indicate  Dev.  age. 

Cleveland  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian : Northern  West  Virginia. 

D.  B.  Reger,  1916  (W.  Va.  Geol.  Surv.  Rept.  Lewis  and  Glltner  Counties,  pp.  75, 
172).  Cleveland  ss. — Massive  gray  ss.  and  sandy  sh.  48  to  55  ft.  thick,  outcropping 
along  N.  bank  of  Little  Kanawha  River  at  Cleveland,  Webster  Co.  Underlies 
Wlnlfrede  coal  and  overlies  Chilton  ( ?)  coal.  Is  lowest  outcropping  fm.  recognized 
in  either  Lewis  or  Gilmer  CO.  May  be  same  as  Upper  Chilton  ss. 

Cleveland  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Ohio  and  northwestern  Penn- 
sylvania. Shown  on  moraine  map  (fig.  8)  in  U.  S.  G.  S.  Columbus  folio 
(No.  197),  p.  12.  Named  for  Cleveland,  Ohio. 
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Cleveland  sand. 

A subsurface  sand,  of  Penn,  age  and  0 to  160±  ft.  thick,  in  Okla.,  that 
originally  was  correlated  with  a part  of  Nowata  sh.  Named  for  early 
production  In  it  on  townsite  of  Cleveland,  Pawnee  Co.  According  to  N.  W. 
Bass  (U.  S.  Dept  Int  Press  Rept  105,1168  [1936],  map,  pi.  1)  this  sand 
belongs  in  Coffey ville  fm.,  instead  of  in  Nowata  sh. 

Cleveland  magnafacies. 

Upper  Devonian  or  MIssissippIan : Northwestern  Pennsylvania. 

K.  E.  Coster,  1934  (Bolls.  Am.  Pal.,  vol.  21,  No.  71.  pp.  28-29).  The  next  western 
[than  Chagrin]  mugnafaclrs  Is  n black  fissile  sh.  which  seems  to  have  been  the 
typical  “open  sen”  deposit  in  Neodevonlnn  time.  For  this  westernmost  mag- 
nafacies  the  name  Cleveland  is  tentatively  selected.  The  Cleveland  sh.  Is  also 
a terra  ne  embracing  several  stages,  and  the  use  of  the  name  in  this  manner 
is  clarifying. 

Cleveland  County  red  lands. 

Eocene:  Southeastern  Arkansas. 

R.  T.  Hill,  1888  (Ark.  Gool.  Surv.  Ann.  Rept.  1888,  vol.  2,  pp.  68-59.  61,  188). 
The  “red  lands”  of  Cleveland  Co.  constitute  a fossiliferous  horizon  at  or  near 
top  of  Camden  series  [which  included  Jackson  fm.,  Claiborne,  Wilcox,  and  Midway 
groups,  and  Upper  Cret.  fins.].  This  fm.  consists  of  the  characteristic  sediments  of 
that  series,  hut  Is  accompanied  by  extensive  deposits  of  marine  shells  and  green- 
sand which  bring  into  these  strata  an  ingredient  of  lime,  which  is  conspicuously 
lacking  in  underlying  beds.  This  lime  renders  the  otherwise  almost  sterile 
mien  conus  sands  and  clays  a fertile  culc.  marl.  Fossils  are  all  characteristic 
of  Claiborne  fm.  of  Ala.  and  Miss. 

The  1920  geol.  map  of  Ark.,  by  G.  C.  Branner,  maps  the  rocks  of  Cleveland 
Co.  as  Claiborne  and  Jackson. 

Named  for  exposures  at  O.  H.  Mark's  place,  Red  Land  Twp,  Cleveland  Co. 

tCllck  series. 

Pre-Cambrian  (Llano  series)  : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Humble,  1800  (Tex,  Geol.  Surv.  1st  Ann.  Kept.,  pi.  3, 
pp.  lvll.  274).  Click  series. — Metamorphosed  calc,  rock  or  dolomitic  marble, 
overlying  Iron  Mtn  series  and  forming  top  dlv.  of  Fernandan  system. 

Part  of  Packsaddle  schist  of  modern  nomenclature. 

Probably  named  for  Click,  Llano  Co. 

tCliff  limestone. 

Silurian  and  Devonian:  Southwestern  Ohio,  southeastern  Indiana,  and 
north-central  Kentucky. 

John  Locke,  1838  (Ohio  Geol.  Sun*.  2d  Ann.  Kept.,  pi.  opp.  p.  205,  pp.  200,  211). 
Cliff  la. — Geuerally  compact,  often  soft  and  friable,  sometimes  porous  and  spongy 
Is.,  also  aren.  1». ; fossiliferous  In  places ; of  yellowish,  reddish,  gray,  or  nearly 
white  color.  Thickness  80  ft.  Overlies  the  blue  Is.,  from  which  It  is  separated  by 
marls  and  by  a siliceous  fm.  which  in  Adams  Co.,  Ohio,  is  50  ft.  thick  but  else* 
where  is  reduced  to  few  inches  or  is  absent. 

Nongeogrnphie  name.  Rocks  now  divided  into  several  fms. 

Named  because  it  forms  cliffs  in  banks  of  Ohio  River  and  tributaries. 

Cliff  House  sandstone.  (In  Mesaverde  group.) 

Upper  Cretaceous : Southwestern  Colorado  and  northwestern  New  Mexico. 

A.  J.  Collier,  1019  (U.  8.  G.  S.  Bull.  691 K).  Cliff  House  aa. — Upper  fm.  of  Mesa- 
verde group.  Is  “Upper  Escarpment"  of  W.  H.  Holmes’s  subdivision  of  the  Mesa- 
verde on  SW.  side  of  Mesa  Verde  [Montezuma  Co..  Colo.),  where  it  consists  of 
hard  ss.  In  area  S.  of  Mancos  ft  is  too  friable  to  form  cliffs,  tho  It  still  contains 
many  thin  beds  of  ss.,  and  it  is  there  nowhere  covered  by  overlying  fms..  being 
partly  eroded.  At  Echo  Cliff  it  occurs  as  a sheer  face  of  ss.  more  than  400  ft. 
thick.  As  It  Is  most  strikingly  exposed  In  the  canyons  above  the  cliff  bouses  of 
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Mesa  Verde  National  Park,  which  were  built  along  a shaly  parting  in  it,  it  is  here 
named  Cliff  House  as.  Overlies  Menefee  fro. 

J.  B.  Reeside,  Jr.,  1924  (U.  S.  G.  S.  P.  P.  134).  [See  under  Mesaverde  1924 

entry.] 

Cliff  Lake  granite  porphyry. 

Pre-Cambrian : Manitoba. 

A.  T.  Bruce,  1918  (Canada  Geol.  Surv.  Sumra.  Kept.  1917,  pt.  D,  p.  5). 

f Cl  iff  wood  clays. 

Upper  Cretaceous:  Northeastern  New  Jersey. 

H.  B.  KQmmel  and  G.  N.  Knapp,  1904  (N.  J.  Geol.  Surv.  vol.  6,  p.  106).  CUfftoood 
lignitic  sands  and  clays. — White  sand,  with  seams  of  black  lignite  and  thin  beds 
of  black  clay.  Its  many  ss.  concretions  have  yielded  numerous  plant  remains. 
Thickness  15  to  20  ft.  Top  memb.  of  Raritan  clay  series.  Underlies  Merchant- 
ville  clay  and  rests  on  No.  4 sand  (laminated  sand  40  to  75  ft.  thick).  Exposed 
in  clay  pits  about  Cliffwood  [and  at  Cliffwood  Point,  on  S.  shore  of  Raritan  Bay). 

W.  B.  Clark,  1904  (Am.  Jour.  Sci.,  4th,  vol.  18.  pp.  435-440).  restricted  Raritan  frn. 
as  explained  under  Raritan  fro.,  and  correlated  (Johns  Hopkins  Unlv.  Clrc.  vol.  23, 
No.  7,  1904)  Cliffwood  clays  with  Magothy  fin.  of  current  nomenclature. 

Clifton  formation. 

Silurian  (Niagaran)  : Western  central  Tennessee. 

J.  M.  Safford  and  J.  B.  Killebrew,  1876  (Elements  of  geol.  of  Tenn.,  pp.  108,  142- 
146).  Clifton  Is. — Chiefly  thick-bedded,  gray,  fossiliferous  Is.,  sometimes  containing 
clayey  layers  and  weathering  into  sb.  Thickness  0 to  200  ft.  In  western  valley, 
the  region  of  its  greatest  development,  It  is  equally  divided  into  a lower  varie- 
gated Is.  and  marble  and  an  upper  gruy  is.,  each  100  ft.  thick.  Clifton  [Wayne 
Co.]  is  located  on  lower  part  of  fm.  Same  as  Meniscus  Is.  Underlies  Linden  Is. 
[Dev.],  and  overlies  Dyestone  group. 

('1  if  ton  formation. 

Pennsylvanian : New  Brunswick. 

F.  J.  Alcock,  1935  (Canada  Dept.  Mines  Geol.  Surv.  Bur.  Econ.  Geol.  Mem.  183, 
p.  95). 

Clifton  Forge  sandstone  member  (of  Keyser  limestone). 

Lower  Devonian  (Helderberg)  : Central  western  Virginia. 

F.  M.  Swartz,  1930  (U.  S.  G.  S.  P.  P.  158  C).  Clifton  Forge  ss.  memb. — Calc.  sss. 
and  shaly  sss.,  with  some  aren.  sh.,  composing  middle  memb.  of  Keyser  Is.  at 
Clifton  Forge,  Hot  Springs,  Gala,  and  other  places  In  western  Va.  Thickness 
66  to  102  ft.  (66  ft.  thick  at  Clifton  Forge),  lntertnngues  with  and  finally  re- 
places the  upper  Is.  and  Big  Mtn  sh.  members  of  Keyser  Is.  Rests  on  lower 
Is.  memb.  of  the  Keyser. 

Clifty  limestone. 

Middle  Devonian:  Northwestern  Arkansas  (Eureka  Springs-Harrison 
region). 

H.  D.  Miser,  1916  (U.  S.  O.  8.  Eureka  Springs-Harrison  folio,  No.  202).  Clifty  Is.— 
A bed  of  Is.  nowhere  more  than  2Yj  ft  thick.  Named  for  East  Fork  of  Little 
Clifty  Creek,  Eureka  Springs  quad.,  where,  within  an  urea  not  exceeding  % sq.  mi., 
all  Its  known  exposures  occur.  Lower  1%  ft.  Is  gray,  compact,  laminated,  cross- 
bedded  Is.  with  few  fossils  and  large  amount  of  quartz  sand,  the  grains  of  which 
are  rounded  and  translucent.  Upper  12  Inches  Is  compact,  light  bluish-gray  Is., 
with  conchoidal  fracture  and  small  amount  of  sand  like  that  in  underlying  bed. 
Uncon.  underlies  Sylumore  ss.  memb.  of  Chuttauooga  sb.  and  uncon.  overlies 
Kings  River  ss.  memb.  of  Evertou  Is.  Contains  Hamilton  fossils  in  lower  18 
inches. 

tClifty  conglomerate  lentil. 

Pennsylvanian:  Eastern  Tennessee  (White  Comity). 

L.  C.  Glenn,  1925  (Tenn.  Geol.  Surv.  Bull.  33B,  pp.  370-371).  [See  quotation 
under  t Clifty  sh.,  which  contains  all  of  definition.] 

151627® — 38 80 
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tCllfty  shale. 

Pennsylvanian:  Eastern  Tennessee  (White  County). 

L.  C.  Glenn,  1025  (Tenn.  Geol.  Snrv.  Bull.  33B.  pp.  370-371).  About  Cllfty  and  Bon 
Air  In  White  Co.  the  Lee  fm.  consists  of  following,  In  descending  order : Rock, 
castle  eg!.,  In  remnants  on  hilltops;  Vandever  sh. ; Cllfty  cgl.  lentil  (upper  part 
of  Bonair  cgl.)  ; Cliffy  sh.,  with  Cllfty  coal  in  top  part;  Bonair  cgl.  (lower  part)  ; 
Whitwell  sh.,  with  Bon  Air  coals;  Sewanee  cgl.;  and  Glkzard  sh.  The  Cllfty  cgl. 
merges,  when  traced  W.  toward  De  Rossett  [White  Co.]  with  upper  part  of  Bonair 
cgl.  by  leasing  out  of  Cliffy  sh.  and  coal.  It  Is  here  assumed  that  Cllfty  sh.  lentil 
also  dlsap{s>ars  to  X.  and  that  Cliffy  cgl.  either  disappears  or  more  probably  unites 
with  and  forms  top  part  of  Bonair  or  Monterey  cgl.,  thus  losing  Its  identity  as  a 
separate  memb. 

Clinch  sandstone. 

Silurian  (early)  : Eastern  Tennessee,  southwestern  Virginia,  and  southern 
West  Virginia- 

J.  M.  Safford,  1856  (Geol.  Reconn.  Tenn.  1st  Rept.,  p.  157).  Clinoh  Mtn  as. — Light- 
gray,  generally  thick-bedded  as.,  at  many  points  abounding  in  fucoids ; sometimes 
contains  layers  of  cgl.  with  pebbles  tbe  sire  of  small  peas.  In  some  places  upper 
[lower?]  part  is  red  and  highly  ferruginous.  (If  upper  was  meant,  the  red  beds 
are  part  of  llockwood  fm. ; if  lower  was  meant,  as  in  all  of  Salford's  later  repts, 
the  red  beds  are  tbe  Ord.  Sequatchie  fm.  In  some  of  SafTord’s  later  repts  this 
lower  red  sh.  was  called  Clinch  1 fin  red  ah,  and  Clinch  ah.]  Tbickness  several 
hundred  ft.  Is  the  great  protecting  rock  of  many  high  ridges  in  NE.  Tenn. 
Underlies  200  or  300  ft.  of  shales  with  thin  flne  sss.  and  iron  ore.  Overlies 
Nusbvllle  or  top  memb.  of  Hudson  River  group. 

J.  M.  Salford,  1809  (Geol.  Tenn..  pp.  151,  101.  292,  297).  Clinch  Mtn  as.  ( Medina ) 
[also  called  Clinch  group], — Hard  ss.,  mostly  white  or  grayish-white,  400  or  more 
ft.  thick  [called  Clinoh  ss.  on  pp.  295,  298,  etc.],  overlying  400  ft.  ol  red  calc, 
shales,  provisionally  Included  in  fm.  [and  called  Clinch  r-d  sh,,  on  pp.  295,  298, 
etc.].  Confined  to  K.  Tenn.  Included  in  Niagara  group.  Underlies  White  Oak 
Mtn  sss.  and  overlies  Nashville  or  Nash  group. 

In  1895  (U.  S.  G.  S.  Knoxville  folio.  No.  10)  and  1890  (U.  S.  G.  S.  Loudon 
folio,  No.  25,  and  Morristown  folio.  No.  27)  A.  Keith  restricted  Clinch  ss. 
to  upper  massive  white  ss.  of  Salford's  Clinch  Mtn  ss.  and  applied  new 
name  Hays  ss.  to  underlying  red  sss.  and  shales.  He  defined  Bays  ss.  as 
underlying  white  Clinch  ss.  and  overlying  Sevier  sh.,  and  as  300  to  1,100 
ft.  thick.  Later  work  by  several  geologists  indicated  that  the  red  sss. 
of  Bays  Mtn  (type  loe.  of  Bays  ss.)  are  older  than  the  red  sss.  underlying 
Clinch  ss.  on  Clinch  Mtn.  (See  under  Bays  ss.)  The  fm.  underlying 
Clinch  ss.  is  now  called  Juniata  fm.  in  eastern  belt  and  Sequatchie  fm. 
In  western  belt.  The  overlying  fm.  is  of  Clinton  age.  E.  O.  Ulrich  and 
C.  Butts  correlate  Clinch  ss.  with  Albion  ss.  of  N.  Y. 

Named  for  exposures  on  Clinch  Mtn,  Hancock  and  Hawkins  Counties, 
Tenn.,  and  Scott  Co.,  Vn. 

fClinch  red  shale. 

Upper  Ordovician : Eustern  Tennessee. 

See  180!)  entry  under  Clinch  ss.  Is  same  ns  Sequatchie  fm.  of  present 
nomenclature. 

tClinch  Mountain  sandstone. 

Silurian  and  Upper  Ordovician:  Eastern  Tennessee  and  western  Virginia. 

See  explanation  under  Clinch  as.  Included  Clinch  ss.  and  Sequatchie  fm. 
of  present  nomenclature. 

tClinch  Mountain  red  shale. 

Upper  Ordovician : Eastern  Tennessee. 

See  explanation  under  Clinch  ss.  Is  same  as  Sequatchie  fm.  of  present 
nomenclature. 
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tCline. 

Upper  Cretaceous  (Gulf  series) : Southern  Texas. 

R.  T.  Hill,  1901  (U.  S.  G.  S.  21st  Ann.  Rept.,  pt.  7,  p.  114),  used  Cline.  In  table  only, 
for  beds  btw.  Austin  chalk  and  Anacacbo  fm.  In  Uvalde  section. 

Probably  named  for  Cline,  Uvalde  Co. 

CUngman  conglomerate.  (In  Chllhowee  group.) 

Lower  Cambrian:  Eastern  Tennessee  and  western  North  Carolina. 

A.  Keith,  1895  (TJ.  S.  G.  8.  Knoxville  folio,  No,  16,  p.  3).  CUngman  cgl. — Of  pre- 
cisely same  composition  as  Thunderhead  cal.,  and  none  of  its  beds  can  be  dis- 
tinguished from  the  Thunderhead.  Only  noticeable  difference  is  smaller  develop- 
ment of  si.  beds  in  Clingman  cgl.  Thickness  1,000  ft.  Overlies  Hazel  si. 

Named  for  Clingmans  Dome  (spelled  thus  on  the  map),  Swain  Co.,  N.  C. 

Clinton  formation.  (In  Niagara  group.) 

Silurian:  New  York  to  northeastern  Tennessee;  also  Michigan. 

T.  A.  Conrad,  1839  (Phlla.  Acad.  Nat.  Sci.  Jour.,  vol.  8,  pt.  1,  pp.  228-235), 
applied  Clinton  pro  up  to  beds  underlying  Niagara  sh.  [Rochester  sb.  tnemb.  of 
Clinton  fm.)  and  overlying  Niagara  ss.  [Albion  ss.]. 

L.  Vanuxem,  1842  (Geol.  N.  Y.,  pt.  3),  defined  Clinton  group  of  Third  Diet,  of  N.  Y. 
as  consisting  of  green  and  black-blue  sh.,  greenish  and  gray  ss.,  red  ss.  often 
laminated,  calc,  ss.,  encrlnal  ss.,  and  red  fossiliferous  Iron  ore  beds,  the  most 
prominent  memb.  being  the  sh.,  the  next  most  prominent  tnemb.  the  greeuish  ss., 
and  the  third  persistent  memb.  the  iron  ore  beds.  He  stnted  that  characteristic 
masses  of  these  rocks  occur  around  Clinton,  Oneida  Co.,  N.  Y. ; that  overlying  fm. 
is  Niagara  group  = Lockport  group;  and  that  underlying  fm.  Is  Oneida  or  Sha- 
vian gunk  cgl. 

The  application  of  the  names  Clinton  group  and  Clinton  fm.  to  the  beds 
btw.  so-called  Niagara  sh.  (or  Rochester  sh.)  above  and  Medina  ss. 
[= Albion  ss.]  below  was  universally  followed  until  1908,  when  A.  W. 
Grabau  (Sd.,  n.  8.,  vol.  27,  pp.  822-623)  Included  the  Upper  Medina 
[Albion  ss.]  In  the  Clinton,  and  repeated  this  classification  In  1901) 
(Jour.  Geol.,  vol.  17,  pp.  234-237).  This  proposed  change  was  not, 
however,  adopted  by  other  geologists. 

In  1910  (N.  Y.  State  Mus.  Bull.  140,  pp.  21-23)  J.  M.  Clarke  stnted  that 
as  originally  described  the  upper  limit  of  Clinton  fm.  was  not  defined ; 
“or  In  other  words  the  entire  section  exposed  at  Clinton  village  above 
the  Medina  ss.  was  left  as  the  exponent  of  the  Clinton  fm. but  that 
“with  the  progress  of  knowledge  it  is  satisfactorily  determined  that 
at  the  Clinton  section  at  Clinton  there  Is  a weak  development  of  the 
Rochester  sh.,  and  this  was  included  by  inference  in  Vanuxem’s  defini- 
tion of  the  Clinton  fm.”  “In  the  Clinton  section  no  entirely  satisfactory 
division  of  the  strata  has  yet  been  made.  How  far  the  division  of  the 
Rochester  section  can  be  correlated  with  or  applied  to  the  Clinton 
section  is  still  to  be  determined,  but  they  now  seem  to  have  little  in 
common.  The  fauna  indicates  the  presence  of  species  of  the  Rochester 
member  well  down  in  the  strata,  and  in  paleontology  It  may  be  unwise 
to  separate  the  Rochester  member  nnd  its  fauna  from  the  series  with 
which  it  Is  so  intimately  bound  in  this  typical  section.” 

In  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  28,  etc.)  E.  O.  Ulrich  redefined 
Clinton  group  to  include  Rochester  sh.  at  top  and  Brassfleld  Is.  of  Ky. 
(“the  oldest  Clinton  known”)  at  bnse,  defining  the  Brassfleld  as  lying 
strat.  btw.  Sodus  sh.  ( above)  and  Medina  ss.  (below),  but  as  not 
present  in  N.  Y.  He  stated : It  being  now  conceded  that  the  Rochester 
sh.  zone  is  Included  in  and  forms  the  top  div.  of  the  typical  Clinton, 
and  as  the  part  beneath  the  Rochester  is  locally  divisible  into  several 
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lithologically  and  faunnlly  distinct  members  or  fms.,  the  composite 
Clinton  unit  manifestly  has  become  a group.  He  also  showed  a hiatus 
of  considerable  magnitude  btw.  Rochester  sh.  and  overlying  Lockport 
dol. 

In  1£>12  (N.  Y.  State  Mus.  Hdb.  19)  C.  A.  Hartnagel  Included  Rochester  sh. 
in  the  Clinton. 

In  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24)  A.  W.  Grabau  stated:  The  hiatus 
which  Ulrich  places  btw.  the  Rochester  and  Lockport,  in  order  to  make 
room  for  some  southern  fms..  Is  absolutely  nonexistent ; the  Rochester 
sh.  by  becoming  more  calc,  passes  without  a break  upward  into  the 
Lockport  dol. 

In  1913  the  U.  S.  Geol.  Survey  adopted  Rochester  sh.  memb.  of  Clinton  fm. 
(See  Niagara  folio,  No.  190.) 

In  Canada  Geol.  Surv.  Guidebook  No.  4,  1913,  F.  B.  Taylor  and  W.  A. 
Parks  excluded  Rochester  from  Clinton,  thus  following  the  old  classifica- 
tion, as  did  M.  Y.  Williams  In  1914  (Geol.  Soc.  Am.  Bull.,  vol.  25,  pp. 
40-41,  and  Canada  Geol.  Surv.  Summ.  Rept.  for  1913)  ; also  1919  (Canada 
Dept.  Mines,  Geol.  Surv.  Mem.  Ill)  ; El  M.  Kindle  (Sci.,  n.  s„  vol.  39,  p. 
918,  1914),  who  stated  that  “there  is  no  excuse  for  including  Rochester 
in  the  Clinton;"  and  C.  Schuchert  (Geol.  Soc.  Am.  Bull.,  vol.  25,  pp. 
277-320,  1914),  who  stated  that  from  Rochester,  N.  Y.,  westward  into 
Ontario  there  Is  an  easily  discerned  discon,  or  time  break  of  considerable 
length  btw.  Lockjiort  dol.  and  Rochester  sh.,  the  latter  pinching  out 
ulong  Ningara  escarpment  — 

In  1915  (U.  S.  Nat.  Mus.  Bull.  92,  vol.  2,  pL  4)  R.  S.  Bassler  included 
Rochester  in  Clinton. 

In  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29,  p.  82)  E.  0.  Ulrich  introduced, 
without  definition,  Kirkland  fm.  for  Lower  Clinton  of  Pa.  and  Md. 
(The  name  Kirkland  was  suggested  to  U.  S.  Geol.  Survey  as  a name 
for  the  pre-Rochester  part  of  Clinton  fm.  in  a letter  from  J.  M.  Clarke 
dated  April  24,  1916.]  In  same  vol.  (pp.  327-368)  G.  H.  Chadwick  sub- 
divided Clinton  fm.  into  many  minor  units  (see  N.  Y.  chart]  and  (pp. 
349,  359,  364)  applied,  in  heading,  the  name  Kirkland  iron  ore  to  what 
he  dcscril>ed  as  "really  a ferriferous  Is.,  conspicuously  criuoidnl,  and 
known  locally  as  the  ‘red-flux  bed,’  ” its  "finest  exposures  being  across 
the  town  of  Kirkland,  in  which  lies  Clinton  village.”  On  many  pages 
he  used  Kirkland  Is.  and  ore.  lie  defined  his  Kirklund  as  0 to  6 ft.  thick, 
and  as  located  in  upper  i>art  of  Clinton  fm.,  underlying  his  Phoenix  sh. 
memb.  and  overlying  his  Brewerton  sh.  memb.  He  suggested  dropping 
Clinton,  and  substituting  a new  name  for  each  half,  and  stated: 
"Stratigrnphieally  the  Rochester  sh.  is  excluded  from  the  type  section 
of  the  Clinton.”  He  also  restricted  Rochester  sh.,  by  removing  from 
it  (under  name  Oates  Is.)  the  upper  20  ft.  of  calc,  beds  (“really  a Is.”) 
heretofore  Included  in  the  Rochester. 

In  1923  (Md.  Geol.  Surv.  Sil.  vol.,  see  index)  C.  K.  Swartz  introduced  Rose 
Rill  fm.  tor  the  pre-Rochester  part  of  Clinton  group  of  Md.,  and  stated 
that  "the  close  relationship  of  the  Rose  Hill  and  the  pre-Rochester  Clinton 
of  central  N.  Y.  in  fauna,  lithology,  stratigraphic  position,  and  geo- 
graphic variation  Justify  their  correlation.”  He  also  expressed  the  opinion 
that.  Clinton  might  still  fittingly  lie  retained  for  the  beds  beneath  the 
strata  containing  the  Rochester  fauna,  although  some  nt  least  of  the  Iron 
ores  occur  in  the  beds  assigned  to  the  Rochester  by  Ulrich.  In  same  vol. 
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(pp.  244,  287,  etc.)  Ulrich  again  redefined  the  Clinton  by  including  in  it, 
at  bast',  the  Thorold  ss.  [memb.  of  Albion  ss.],  but  he  still  treated  the 
Rochester  as  top  memb.  of  Clinton.  lie  also  stated  tliut  in  paper  read 
by  him  before  Geol.  Soc.  Am.  in  1917  [published  in  1918]  the  term  Kir  Is- 
land was  proposed  for  Middle  Clinton  [published  Lower  Clinton],  and 
suggested  that  Chadwick’s  name  Sauquoit  may  be  the  one  finally  adopted 
for  Middle  Clinton,  which  he  showed  (p.  347)  as  present  in  only  the 
Clinton  and  Crugers  Mill  sections  of  N.  Y.,  its  horizon  being  btw.  Wil- 
liamson sh.  and  Wolcott  Is.  On  pp.  319-362  of  same  vol.  Ulrich  and 
R.  S.  Bassler  divided  the  Clinton  of  Appalachian  Valley  region  (p.  349) 
into  Upper  Clinton  or  Lakemont  fin..  Middle  Clinton,  and  Lower  Clin- 
ton. On  p.  35!)  they  stated:  “The  term  Lakemont  U.  or  fm.  is  proposed 
for  the  Upper  Clinton  as  devehqted  in  central  Pa.  The  type  section  is 
at  Lakemont  I'ark  along  the  highway  bet  ween  Hollldaysburg  and  Altoona, 
Pa.  The  advantage  of  using  this  new  name  for  the  Upper  Clinton  In 
Md.  seems  assured,  but  in  southwestern  Vu„  where  the  corresponding 
beds  consist  entirely  of  ss.  and  sandy  sh.,  some  other  designation  prob- 
ably is  desirable.  The  propriety  of  its  nse  for  N.  Y.  deposits  of  similar 
age  also  is  questionable.”  In  correlation  chart  on  p.  244  Ulrich  showed 
Lakemont= Rochester  sh.,  Irondequoit  ls„  and  Williamson  sh.  of  N.  Y. 
Kultdivislons  of  Clinton. 

The  thickness  of  the  Clinton  at  Clinton,  N.  Y.,  is  stated  by  Ulrich  (1923)  to 
exceed  86  ft.  In  central  Pa.  it  is  890  ft.  thick. 

The  U.  S.  Geol.  Survey  treats  Clinton  fm.  as  basal  dlv.  of  Niagara  group, 
and  includes  Rochester  sh.  memb.  in  the  Clinton,  at  top,  but  does  not 
include  Thorold  ss.  at  base.  In  N.  Y.  the  Clinton  Is  overlain  by  Lockport 
dol.  and  underlain  by  Albion  ss.  In  central  Pa.  the  Lockport  is  absent 
and  Cayuga  group  rests  on  the  Clinton,  which  is  In  turn  underlain  by 
Tusearora  qtzlte  (correlated  with  Albion  ss.).  In  eastern  Tenn.  the 
deposits  of  Clinton  and  Albion  age  are  included  in  Roekwood  fm. ; in 
Ala.  they  are  Included  In  Red  Mountain  fm.,  where,  according  to  E.  O. 
Ulrich,  they  possess  a different  facies  from  the  deposits  of  similar  age 
in  Tenn. 

W.  Goldring,  1031  (N.  Y.  State  Mus.  Hdb.  10),  Included  Kochester  sh.  and  Thorold 
ss.  (“  = Oneida  cgl.”)  in  the  Clinton. 

C.  Schuchert  and  C.  R.  Longrwell,  1932  (Am.  Jour.  Sci.,  5th,  vol.  23,  pp.  305-311), 
excluded  Oneida  cgl.  from  the  Clinton. 

J.  T.  Sanford,  1030  (Jour.  Geol.,  vol.  44,  p.  811),  excluded  Oneida  cgl.  from  the 
Clinton. 

The  U.  S.  Geol.  Survey  does  not  include  Oueida  cgl.  in  Clinton  fm. 

fCllnton  quartzites. 

A name  tentatively  applied  (N.  Y.  State  Mus.  Bull.  80)  to  Binnewater 
ss.  of  eastern  N.  Y.,  because  the  beds  are  in  some  respects  similar  to 
Clinton  fm.  of  western  N.  Y. 

Clinton  sand. 

A subsurface  sand  in  basal  part  of  Sil.  of  Ohio. 

Clintonville  oil  sand. 

Drillers’  term  for  a sand  in  basal  part  of  Venango  oil  sand  group  of 
NW.  Pa. 

Clipper  Gap  formation. 

Mississippian  (probably)  : Northern  California  (Colfax  quadrangle). 

W.  T.lndgren.  1900  (U.  S.  G.  S.  Colfax  folio.  No.  00).  Clipper  Gap  fra.— A highly 
compressed  sequence  of  black  clay  slates  and  dark  arglll.  sss.  Bodies  of  Is.  abun- 
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dant  but  usually  lenticular.  Bluish  or  grayish  chert  is  also  common,  and  so 
closely  connected  with  the  Is.  as  to  strongly  suggest  its  derivation  from  that 
rock  by  a process  of  sillclflcatlon.  Contains  lower  Cnrbf.  fossils.  Corresponds 
to  upper  part  of  Calaveras  fm.  Overlies  Delhi  fm.  Is  top  fm.  of  Carbf.  age  in 
area.  Named  for  exposures  at  village  of  Clipper  Gap,  Placer  Co. 

Cloche  Island  beds. 

Middle  Ordovician:  Ontario  (Manltoulin  Island). 

A.  P.  Focrste,  1921  (Ohio  Nat.,  vol.  13,  p.  39).  Cloche  Inland  beds. — Darker  lss. 
(than  underlying  Swift  Current  beds]  probably  reaching  thickness  of  150  ft. 
Are  of  post- Lera y Black  River  age.  In  lower  part  fine-grained  las.  alternate  with 
coarser  grained  layers  for  vertical  distance  of  about  30  ft. ; these  are  overlain  by 
coarser  grnined  lss.  in  which  finer  grained  layers  are  not  conspicuous  and  which 
reach  thickness  of  about  50  ft.  Form  almost  entire  surface  of  Cloche  Island. 
Overlain  by  lss.  of  Trenton  age.  Fauna  discussed. 

tCloquet  slate. 

Pre-Cambrian  (upper  Huronian) : Northeastern  Minnesota  (Carlton 
County).  See  under  t Thomson  si. 

Cloquet  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Minnesota. 

F.  Leveret  t,  1928  (U.  S.  G.  S.  P.  I*.  154).  Named  for  Cloquet,  Carlton  Co. 

Clore  limestone.  (Of  Chester  group.) 

Mississippian : Southwestern  Illinois  and  western  Kentucky. 

S.  Weller,  1913  (111.  Acnd.  Scl.  Trans.,  vol.  0,  pp.  120,  129).  Clorc  fm. — Variable 
lss.,  more  than  30  ft.  thick,  some  beds  thin- bedded  and  shnly,  other  l»ods  hard  aud 
similar  to  Menurd  Is.,  and  still  other  beds  more  granular  or  crystalline;  passage 
beds  at  base,  In  places  25  ft.  thick,  consist  of  aren.  and  calc,  shales  with  some 
Is.  beds.  Topmost  fm.  of  Chester  group.  Overlies  Palestine  ss. 

S.  Weller,  1920  (Jour.  Geol.,  vol.  28,  Nos.  4 and  5),  named  topmost  fms.  of 
Chester  group  In  southern  and  western  111.,  Kinkahl  Is.  (above)  and  Degonia 
as.  (below),  and  stated  that  the  Degonia  rested  on  Clore  Is.  [restricted]  (0  to  40 
ft.  thick)  and  that  both  Klnkaid  and  Degonia  had  been  included  In  Penn.  In  earlier 
repts. 

S.  Weller,  1920  (111.  Geol.  Surv.  Bull.  41,  pp.  212  to  222),  stated  that  Clorc  fm.  of 
earlier  mapping  included  Kinkaid  Is.  and  Degonia  ss. 

Named  for  Clore  School,  Randolph  Co.,  111.  Typically  exposed  in  heads  of 
ravines  along  SW.  side  of  high  ridge  extending  from  Clorc  School  to 
Randolph  County  Farm. 

Cloud  Chief  gypsum. 

Permian : Southwestern  Oklahoma. 

C.  N.  Gould,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  pp.  324-341,  map).  Cloud  Chief  fm.— 
Two  or  more  ledges  of  massive  gyp.  interbeddod  in  red  clay  sb. ; the  gypsums 
vary  much  in  number  and  thickness.  Includes  what  was  originally  described  as 
“eastern  area”  of  the  Greer.  The  name  “Cyril”  was  used  for  this  gyp.  in 
Cement  nrea  by  Clapp,  who  erroneously  considered  it  to  be  « the  Blaine. 
Reeves  recognized  Clapp's  error  In  correlation,  but  himself  falls  into  error 
when  he  states  that  “only  the  basal  part  of  the  Greer  is  present  In  this  area, 
where  It  is  represented  by  Cyril  memb.”  In  point  of  fact,  so  far  as 
can  bo  determined,  the  entire  Greer  is  present  at  Cement.  Because  of  fact  that 
both  geologists  who  have  used  the  name  Cyril  have  fallen  into  error  In  use  of 
the  term.  In  order  to  avoid  additional  confusion,  It  appears  wise  to  introduce  an 
entirely  new  name.  Therefore  the  name  Cloud  Chief  is  proposed  for  this  fm. 
Typically  exposed  near  town  of  Cloud  Chief  in  eastern  Washita  Co.  Rests  on 
Day  Creek  dol.  and  is  overlain  by  Quartermaster  fm.,  with  erosion  uncon. 
according  to  Beode. 

C.  N.  Gould,  1924  (Okla.  Geol.  Surv.  Bull.  35.  p.  95),  slated  that  this  fm.  varies 
in  thickness  up  to  115  ft. 

II.  D.  Miser,  1920  (geol.  map  of  Okla.),  placed  Cloud  Chief  gyp.  below  Quartermaster 
fm.  and  above  Day  Creek  dol. 
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C.  N.  Gould  and  F.  E.  Lewis,  1928  (Okln.  Geol.  Surv.  Circ.  No.  13),  suggested  that 
“it  might  be  well  to  consider  the  Day  Creek  the  basal  part  of  Cloud  Chief  gyp.” 

J.  W.  Beede  and  D.  D.  Christner,  1926  (Unlv.  Tex.  Bull.  2607,  pp.  14—15),  recog- 
nized no  fm.  btw.  Cloud  Chief  gyp.  and  Whitehorse  ss.  in  Okla. 

K.  W.  Sawyer,  1929  (Okla.  Geol.  Surv.  BulL  40III1).  In  Kiowa  and  Washita 
Counties  Cloud  Chief  fm.  overlies  Whitehorse  ss.  and  underlies  Quartermaster  fm. 
The  term  “Day  Creek  dol.”  of  Cragln  has  been  applied  to  Weatherford  dol.,  Green- 
field dol.  and  Quartermaster  dol.  It  la  believed  its  continued  use  will  only  serve  to 
confuse.  Writer  does  not  know  what  bed,  If  any,  in  SW.  Okla.,  corresponds  to 
Day  Creek  dol.  of  Kang. 

R.  L.  Clifton,  1030  (A.  A.  P.  G.  Bull.,  vol.  14,  pp.  161-172).  Evidences  In  field 
suggest  Cloud  Chief  is  not  a geologic  unit,  but  rather  that  it  represents  a group 
of  more  or  less  continuous  strut,  units.  Writer  believes  Cloud  Chief  as  a fm.  name 
should  be  dropped  and  that  another  fm.  name  should  he  adopted  to  include  the 
beds  from  base  of  Day  Creek  up  to  base  of  Quartermaster.  [See  further  details 
under  Quarter  matter  fm.  J 

N.  Evans,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  4.  pp.  408—482).  Day  Creek  dol. 
overlie t Cloud  Chief  gyp.,  and  Cloud  Chief  should  is*  made  a memb.  of  Whitehorse 
fm.  (See  under  Q uarterm  at  ter  fm.J 

S.  Buckstaff,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  4,  pp.  434—437),  does  not  regard 
Evans’  interpretation  of  strat.  relations  of  the  various  fms.  as  proved. 

R.  Both,  1932  (Jour.  Geol.,  vol.  40.  No.  8,  p.  700),  believes  there  Is  no  way  of 
retaining  Cloud  Chief  as  a formational  name ; If  used  at  all  It  should  be  as  a 
zone  name. 

E.  H.  Sellards,  1933  (Unlv.  Tex.  Bull.  3232,  p.  146).  placed  Cloud  Chief  below 
Quartermaster  and  above  Whitehorse.  On  p.  184  he  stated  that  the  Cloud  Chief 
and  Whitehorse  fms.  are  not  separable  In  Tex.  either  on  the  surface  or  under- 
ground. • 

D.  A.  Green,  1936  (A.  A.  P.  G.  Bull.,  vol.  20,  No.  11,  pp.  1454,  1458,  1473). 
Quartermaster  fm.  is  here  divided  Into  (descending):  (1)  Elk  City  ss.  memb.; 
(2)  Doxey  sh.  memb.;  and  (3)  Cloud  Chief  memb.  (consisting  of  ss.,  gyp.,  and 
doL  facies).  The  strat.  section  in  which  the  gypsums  at  Cloud  Chief  are 
developed  is  predominantly  a ss.  section,  when  considered  in  a large  area,  in 
which  the  gyp.  facies  occur  as  lenses,  and  has  max.  thickness  of  300  ft.,  as  shown 
by  sample  log  of  well  8.  of  Cordell,  in  sec.  23,  T.  9 N.,  R.  17  W.  At  type  loc. 
the  basal  100  ft.  is  solid  gyp.  and  next  50  ft.  lenticular  gypsums  in  ss.  To  NW. 
of  Clinton  the  contact  of  the  Cloud  Chief  with  Doxey  memb.  is  Irregular  gradation. 
Greatest  problem  in  Cloud  Chief  memb.  is  occurrence  of  Quartermaster  dolomites, 
which  in  many  places  suggest  chemical  alteration  from  gyp.  to  dol.  Many 
exposures  Indicate  that  Cloud  Chief  gyp.  facies  and  Quartermaster  dolomites  are 
in  same  strat.  horizon.  Which  of  these  dolomites.  If  any.  Is-  Day  Creek  dol.  of 
NW.  okla.  is  open  question. 

Clout!  Mountain  series. 

Cambrian  or  pre-Cambrian:  Newfoundland. 

C.  Schuchert  and  C.  O.  Dunbar,  1934  (Geol.  Soc.  Am.  Mem.  1,  p.  32). 

Clough  conglomerate. 

Silurian  (middle  or  lower)  : Northwestern  New  Hampshire  (Ammonoosuc 
River  region). 

M.  Billings,  1934  (Sci.,  vol.  79,  No.  2038,  pp.  55-56,  Jan.  19).  Clough  cgl.  (lower  t 
Nil.). — Qtz  cgl.  and  qtzlte,  0 to  200  ft.  thick.  Underlies  Fitch  fm.  (middle  811.) 
and  uncon.  overlies  Partridge  si.  (Upper  Ord.?). 

Al.  Billings,  1934  (Am.  Jour.  Sci.,  5th,  vol.  28,  pp.  413—415,  Dec.).  Clough  cgl. 
Is  absent  from  most  of  Littleton  quad.,  by  overlap,  but  is  well  developed  in 
Moosllauke  quad.  No  fossils,  but  It  is  uncon.  on  underlying  pre-Sil.  rocks,  and 
grades  into  overlying  Fitch  fm.  (middle  811.),  and  is  therefore  believed  to  be 
middle  or  lower  811.  Nanu-d  for  Clough  II111  dlst.  [Moosilauke  quad.]. 

See  also  M.  P.  Billings,  1905  (Geology  of  Littleton  and  Moosilauke  quads.. 
N.  II.,  maps  and  text). 

M.  Billings,  1905  (letter  dated  Aug.  27).  Coos  qtzite  of  Hitchcock  is  our 
Clough  cgl. 
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Clover  quartzites. 

Clover  Canyon  quartzites. 

Pre-Cambrian:  Northwestern  Nevada. 

C.  King,  1878  (U.  8.  Geol.  Expl.  40th  Par.,  vol.  1,  p.  60),  in  his  description  of  the 
“Archean  rocks”  of  Humboldt  Range,  Nev.,  mentioned  Clover  Canyon  qtzites  and 
Clover  qtsitea. 

Clover  Creek  limestone.  (In  Chester  group.) 

Mississippinh : Western  central  Kentucky  (Breckinridge  County). 

A.  F.  Foerste.  1910  (Ky.  Geol.  Surv.  Kept.  Prog.  1908  and  1909.  pp.  83.  85). 
Clover  Creek  la, — Ls.,  11  and  perhaps  15  ft.  thick,  underlying  Garfield  ss.  and 
overlying  Big  Clifty  ss.  In  Meade  and  Breckenrldge  Counties. 

Named  for  exposures  at  mouth  of  Clover  Creek.  Breckinridge  Co. 

Clover  Creek  greenstone. 

Permian:  Northeastern  Oregon  (Baker  quadrangle). 

.1.  Gilluly,  1937  (IT.  8.  G.  8.  Bull.  879).  Clover  Creek  greenstone. — Altered  volcanic 
flows  and  pyroclastic  rocks,  with  subordinate  Is.  and  chert.  Thickness  4,000+  ft. 
Uneon.  underlies  pre-Mio.  gravels.  Relation  to  Flkborn  Ridge  argillite  (Penn.?) 
unknown.  Named  for  exposures  along  Clover  Creek,  secs.  24,  25,  26.  and  35,  T.  7 
S-  It.  42  E. 

Cloverly  formation. 

Lower  Cretaceous:  Central,  eastern,  and  northern  Wyoming  and  central 
southern  Montana  (Stillwater-Rosebud  Counties  region). 

N.  II.  Dnrton,  1904  (Geol.  Soc.  Am,  Bull.,  vol.  15,  pp.  394-401).  Cloverly  fm. — Gray 
to  reddish  purple  Hay,  30  to  40  ft.  thick,  resembling  Fuson  fm.,  underlain  by 
10  to  60  ft.  of  coarse-grained  buff  or  dirty  gray  cross-bedded  massive  ss.,  with 
some  very  thin  deposits  of  coal  or  coaly  sh.,  and  believed  to  represent  the  Lakota 
of  the  Black  Hills.  Owing  to  lack  of  definite  evidence*  uh  to  equivalency  of  these 
beds  on  E.  side  of  Bighorn  Mtns  to  the  Fuson  and  Lakota,  and  especially  in  con- 
sideration of  apparent  absence  of  deposits  representing  the  Dakota  ss.,  it  haH 
been  thought  best  to  give  the  series  a separate  designation.  Underlies  Benton 
fm.,  the  lower  part  of  which  as  here  discriminated  may  possibly  include  beds 
representing  Dakota  ss.  Rests  on  Morrison  fm.  Named  for  Cloverly,  a post  office 
on  E.  side  of  Bighorn  Basin,  Wyo.  * 

C.  T.  Lupton,  1916  (U.  8.  G.  8.  Bull.  021,  table  opp.  p.  106,  pp.  167,  108).  At 
type  loc.  of  Cloverly  fm.,  near  Cloverly,  Wyo.,  about  15  mi.  NE.  of  Basin,  Bighorn 
Co..  Wyo.,  the  Cloverly  fm..  according  to  N.  H.  Darton  (U.  S.  O.  8.  1*.  P.  51,  p. 
52,  1906),  consists  of  113  ft.  of  strata,  a detailed  section  of  which  is  here  given. 
Upper  20  ft.  (light-buff  or  tan-colored  ss.)  of  this  fm.  constitutes  Greybull  sand, 
which  carries  oil  and  gas  In  Greybull  field  and  water  in  l^aoth  anticline  and 
Torchlight  dome.  The  Greybull  sand  Is  overlain  by  Thermopolls  sh. 

D.  F.  llewett  and  C.  T.  Lupton,  1917  (U.  8.  G.  8.  Bull.  050,  p.  19).  defined  base 
of  Thermopolls  sh.  and  top  of  Cloverly  fm.  as  top  of  Greybull  ss.  memb.,  and 
stated  that  the  Therttiopolls  Includes  the  “rusty  beds”  (20  to  100  ft.  thick] 
described  by  Wasbburne  (In  U.  S.  G.  8.  Bull.  340,  p.  350,  1908)  as  basal  memb. 
of  Colorado  fm.  in  Bighorn  Basin,  Wyo. 

W.  T.  Lee.  1927  (U.  S.  G.  8.  I*.  P.  149,  p.  04),  Included  the  “rusty  beds”  In  his 
Greybull  ss.  memb.  of  Cloverly  fm. 

It.  8.  Knappen  and  G.  F.  Moulton.  1931  (U.  8.  G.  S.  Boll.  822,  pp.  23-28),  In- 
cluded the  “rusty  beds'*  in  Tbermopolls  sh.  [of  Colorado  age!  and  treated  Grey- 
bull ss.  ns  top  memb.  of  Cloverly  fm.  This  is  present  approved  definition  of 
Cloverly  fm.  The  Greybull  ss.  is  tentatively  classified  as  Lower  ( ?)  Cret. 

Cloverport  “sand.” 

Drillers’  name  for  15±  ft.  of  gray  /#.  In  Keokuk  Is.  (Miss.)  of  NW.  Ky. 
It  is  source  of  oil  at  Cloverport,  Breckinridge  Co. 

Clugston  limestone. 

Paleozoic  (?)  : Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Surv.  Bull.  20,  p.  71  ; map).  Olugaton  la. — 
Varies  from  pure  white,  dense,  fine-grained,  massive,  crystalline  rock  to  bluish 
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gray  and  dark-gray  banded  Is.  that  becomes  somewhat  argill.  The  pure  white 
varieties  often  show  well  defined,  banding  or  stratification.  In  some  cases  the 
purer  types  are  Interst ratified  with  less  pore  phases,  and  in  other  cases  they 
grade  over  into  the  other  lmpurer  types.  Medium  grained  bluish  gray  to  very 
light  gray  tints  prevail.  Rocks  commonly  shattered  and  squeezed.  Thickness 
1,200;+; ft.  Overlies  Colville  qtzite  and  underlies  Mission  argillite.  [Mapped 
around  headwaters  of  Clugston  Cree  k-1 

Clybuni  formation. 

Pre-Cambrian  (?):  Canada  (Cape  Breton  Island). 

W.  J.  Wright,  1914  (Canada  Geol.  Surv.  Summ.  Kept.  1913,  p.  273). 

Clyde  formation.  (In  Wichita  group.) 

Permian:  Central  and  central  northern  Texas. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132,  pp.  192,  197-198  and 
charts  1 . Clyde  fm. — Included  In  Wichita  group,  and  includes  all  strata  btw.  top 
of  Bead  Mtn  Is.  memb.  of  underlying  Belle  1’luins  fin.  and  top  of  Tulpa  Is.  bed  of 
Drake.  Thickness  averages  475  ft.  In  Colorado  Valley  is  overlain  by  higher  is. 
strata  that  outcrop  2 mi.  E.  of  Talpn,  on  Santa  Fe  R.  R.  Named  for  town  of 
Clyde,  8 mi.  W.  of  Baird.  Callahan  Co.  It  is  a poor  name  because  In  vicinity  of 
the  town  the  Perm,  is  covered  by  Cret.  sand  and  It  is  necessary  to  go  several  mi. 
S.  of  town  to  get  good  exposures.  But  it  is  only  loculity  along  its  outcrop  avail- 
able as  a name. 

E.  H.  Sel lards,  1933  (Unlv.  Tex.  Bull.  3282,  p.  160 i.  Talpa  la.  of  Drake  Is  top  bed 
of  Clyde  fm. 

Coachella  fanglomerate. 

Miocene  (middle  or  upper)  : Southern  California  (San  Bernardino  Moun- 
tains). 

F.  E.  Vaughan,  1922  (Calif.  Univ.  Pub.,  Dept.  Geol.  8cl.  Bull.,  vol.  13,  No.  9,  pp. 
344,  386-387,  391,  and  map*.  Coachella  fangl. — A clastic  rock  having  all  char- 
acteristics of  a fangl.  For  most  part  the  fragments  are  angular  and  show  little 
sorting,  but  material  varies  somewhat  throughout  the  muss.  Greater  part  of 
mass  is  light-gray  and  dark  purplish  gray,  rather  persistent  coarse  gravel  and 
subungular  polygenetic  pebbles  2 inches  to  a foot  in  dlam.,  probably  derived  from 
the  old  rocks  to  N.  In  places  It  consists  mostly  of  sharply  angular  fragments 
varying  in  size  up  to  3 ft.  across.  The  fragments  are  of  porphyry,  granite,  and, 
largely,  basalt.  To  E.  this  fangl.  dips  beneath  more  recent  (Cabezon)  fangl.,  which 
differs  from  it  In  being  more  uniform  and  massive,  of  yellowish  color,  and  in 
lying  nearly  horizontal.  The  Coachella  fangl.  rests  on  old  schists  and  gneisses. 
Is  younger  than  Deep  Canyon  fangls. 

Named  for  Coachella  Valley,  Riverside  Co.,  near  which  it  occurs. 


Coahuila  silt. 

Pleistocene:  Southern  California  (Imperial  County). 

G.  D.  Hanna,  1926  (Calif.  Acad.  Sci.  Proc.,  4th  ser.,  vol.  14,  No.  18,  p.  435).  The 
Yuba  Reefs  are  followed  by  an  enormous  thickness  of  silt  deposited  in  fresh 
waters  of  ancient  Lake  Coahuila,  an  appropriate  name  for  which  is  ^Coahuila 
silt  ” It  is  exposed  where  Han  Diego-El  Centro  highway  crosses  New  River  about 
1 mi.  W.  of  El  Centro.  Total  thickness  of  these  silts  is  not  known  but  they 
contain  fresh  water  fossils  to  base  of  exposure  indicated. 


tCoal  Bluff  series.  ] 

tCoal  Bluff  beds.  } <In  Wilcox  KrouP  > 
Eocene  (lower) : Southern  Alabama. 


D.  W.  Langdon,  Jr.,  1894  (Ain.  (tool.  Sarv.  Ropt.  on  Coastal  Plain,  p.  421).  Coal 
Bluff  aeries  of  sands  and  lignites. — Cross-bedded  sands  and  sandy  clays,  0 to  70 
ft.  thick.  Including  Coal  Bluff  lignite,  5 ft.  thick,  at  base.  Is  that  portion  of 
the  Tert.  below  Nanafalia  group  and  above  Coal  Bluff  liguite,  inclusive. 


This  term,  as  above  defined,  restricted  Nanafalia  fm.  by  separation,  from 
Its  basal  part,  of  these  beds  as  well  ns  the  underlying  lignite.  The 
1886  and  1892  uses  of  X ana f alia  by  E.  A.  Smith  were  Nanafalia  and  Coal 
Bluff  aection,  In  which  these  beds  were  included.  The  term  “Coal  Bluff" 


Digitized  by  Google 


472  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


foil  into  disuse  until  1020,  when  J.  E.  Brantly  (Ala.  Geol.  Surv.  BulL  22, 
pp.  148-152)  revived  it,  applying  “Coal  Bluff  beds”  to  42  to  77  ft.  of 
strata  forming  basal  memb.  of  Nanafalia  fm.  in  Ala.  and  calling  the 
rest  of  the  Nanafalia  the  “Gullette  Bluff  beds.”  In  1932  C.  W.  Cooke 
extended  Ackerman  fm.  of  Miss,  into  Ala.  to  replace  Coal  Bluff  beds 
and  restricted  Nanafalia  fm.  to  the  beds  above  the  tCoal  Bluff.  This 
is  present  approved  definition  of  Nanafalia  fm. 

Named  for  exposures  on  Alabama  Hiver  at  Coal  Bluff,  Wilcox  Co. 

Coalburg  sandstones.  (In  Kanawha  formation.) 

Pennsylvanian:  West  Virginia. 

I.  C.  White,  1908  (W.  Va.  Geol.  Surv.  vol.  2A,  pp.  271,  408).  Coalburg  ss. — Coarse, 
massive,  bluish  gray  hr.,  often  weathering  into  “chimney  rock”  columnH  on 
rummits.  Thickness  40  to  80  ft.  Lies  5 to  10  ft.  above  Coalburg  coal  and 
6 to  52  ft.  below  Kanawha  black  flint.  [Probably  named  for  occurrence  at 
Coalburg,  Kanawha  Co.] 

R.  V.  Hen  non  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  pp.  137-141).  Upper  Coalburg  #«. — Massive,  coarse,  bluish  gray  and 
brown  rock,  often  weathering  into  “chimney  towerK”  and  “table  rocks"  when 
exposed  near  summits;  thickness  50  to  80  ft.;  lies  25  to  50  ft.  below  Stockton 
coal  and  0 to  10  ft.  above  Coalburg  coal.  Lotcer  Coalburg  88. — MaKsive,  gray  and 
brown,  medium-grained  and  aren.  stratum,  20  to  50  ft.  thick,  lying  22  ft  below 
Little  Coalburg  coal  and  5 to  9 ft.  above  Buffalo  Creek  coul. 

Coalburg  shale.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

I).  B.  Reger,  1921  (W.  Va.  Geol.  Surv.  Rept.  Nicholas  Co.,  p.  243).  Coalburg  *h. — 
Dark-gray  or  black,  arglll.  deposit,  coming  Just  above  Coalburg  coal  at  Mollie 
Frame  Farm  Mine,  0.3  mi.  W.  of  Birch  River  village,  where  it  Is  only  3 inches 
thick,  but  it  is  5 ft.  thick  at  S.  end  of  Powell  Mtn,  on  Brushy  Fork  of  Muddlety 
Creek.  Contains  plant  and  brackish  water  or  possibly  marine  fossils.  It  is 
not  quite  clear  whether  Coalburg  ah.  belongs  above  or  below  Coalburg  A coal, 
as  the  two  members  were  not  noted  in  conjunction,  but  indications  are  that 
the  sh.  underlies  that  coaL 

Coal  Creek  formation. 

Pennsylvanian : New  Brunswick. 

W.  8.  Dyer,  1926  (Canada  Geol.  Surv.  Mem.  151,  p.  7). 

Coal  Creek  formation. 

Silurian  to  Mississippian : New  Brunswick  (Queens  and  Sunbury  Counties). 

W.  J.  Wright,  1935  (Canadian  Inst.  Min.  Metallurgy  Trans.,  vol.  38,  p.  211). 

Coal  Creek  limestone.  (In  Topeka  limestone.) 

Pennsylvanian:  Southeastern  Nebraska,  southwestern  Iowa,  northeastern 
Kansas,  and  northwestern  Missouri. 

G.  E.  Condra,  1027  (Nebr.  Geol.  Surv.  Bull.  1,  2d  per.,  pp.  42.  52,  53).  The  upper 
unit  of  Topeka  Is.  was  named  Union  18.  by  Condra  and  Bengston  in  1915.  That 
name  being  preoccupied  the  div.  is  here  named  Coal  Creek  U.,  from  exposures 
on  Coal  Creek,  N.  of  Union,  Nebr.  The  Is.  is  dark  blue,  dense,  brittle,  and  quite 
fossil! ferous.  At  places  it  is  split  into  2 or  3 beds.  Overlies  Holt  sh. 

Coal  Creek  quartzite. 

Pre-Cambrian : Central  northern  Colorado  (Boulder  region). 

M.  F.  and  C.  M.  Boos,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45.  No.  2,  p.  306),  men- 
tioned the  pre-Canib.  Coal  Creek  qtzite  and  RulMon  fm.,  both  of  sod.  origin,  of 
Boulder  region,  but  did  not  define  them,  and  stated  that  they  were  taken  from 
unpublished  thesis  of  J.  Adler,  Univ.  Chicago,  1930.  Both  are  intruded  by  Boulder 
Creek  granite  gneiss. 
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Coaledo  formation.  (In  Arago  group.) 

Eocene:  Southwestern  Oregon. 

J.  S.  Diner.  1899  <U.  8.  G.  8.  19th  Ann.  Kept..  pt.  3,  pp.  319-320).  Coaledo  fm. — 
The  coal-bearing  strata  of  Arago  fm.  of  Coos  Bay  coni  field.  In  lower  part  sss. 
predominate.  Then  comes  the  part  where  the  workable  coal  beds  occur,  and 
the  arffcH'iated  rocks  are  about  equal  quantities  of  ssa.  and  rather  dark-colored 
shales.  In  up|>er  part  light-colored  shales  are  abundant  and  characteristic. 
Distinguished  from  Pulaski  fm.  (the  main  body  of  Arago  fm.)  by  presence  of 
coal  beds  and  relatively  large  proportions  of  be<la  containing  brackish  water 
fossils.  Well  exposed  in  vicinity  of  Coaledo.  (Arago  fm.  as  defined  by  Diller 
included  all  beds  in  Coos  Bay  dist.  btw.  Empire  fm.  (Mio.)  and  t Pulaski  fm.] 

J.  8.  Diller.  1901  (U.  8.  G.  8.  Coos  Bay  folio.  No.  73).  I Repeats  above  descrip- 
tion and  stat«*d  that  Coaledo  fm.  rests  on  Pulaski  fm.) 

W.  H.  Dali,  1909  (U.  8.  G.  8.  P.  P.  59 »,  assigned  the  beds  at  Tunnel  Point  to 
Olig.,  and  stated  that  they  uncon.  overlie  Arago  fm..  which  includes  Coaledo  and 
Pulaski  fms.  The  separation  of  the  beds  at  Tunnel  Point  from  Coaledo  fm. 
constituted  a restriction  of  Coaltdo. 

Harrison  A Eaton  (firm).  1920  (Min.  Res.  Oreg.,  Oreg.  Bur.  Min.  and  Geol..  vol.  3, 
No.  1).  Coaledo  fm. — A series  of  fresh,  brackish,  and  marine  beds  of  ss.  and 
muddy  sh.  In  Coos  Bay  region  there  are  a numl>er  of  coal  seams.  Thickness 
4,000  ft.  (In  table  they  placed  Coaledo  above  Tyee  ss.t  but  stated  that  Tyee 
of  Florence  and  Newport  doubtless  includes  same  horizon  as  Coaledo  of  Coos  Bay.] 

W.  D.  Smith,  1924  (Econ.  Geol.,  vol.  19,  p.  458),  placid  Coaledo  above  Tyee  ss. 

H.  G.  Schenck,  1927  (Univ.  Calif.  Pub.  Bull.  Dept.  Geol.  8c!.,  vol.  16,  No.  12) 
and  1928  (Univ.  Calif.  Pub.  Bull.  Dept.  Geol.  8el.f  vol.  18,  No.  1).  Tunnel  Point 
as.  of  Coos  Bay  dist.  is  middle  Olig.  and  overlies  Bassendorf  sb.  (lower  Olig.), 
which  rests  on  Coaledo  fm.  [restricted],  upper  Eocene.  [Tunnel  Point  ss.  and 
Bassendorf  sh.  of  Schenck  must  have  been  Included  In  Coaledo  fm.  of  Diller,  and 
8cliencks  Bassendorf  sh. — Judging  by  thicknesses  given — appears  to  have  been 
partly  included  in  Tunnel  Point  beds  of  I bill  and  partly  in  Coaledo  fm.  of  Dali. 
This  restricted  definition  has  not  been  considered  by  U.  8.  Geol.  Survey.] 

t Coalinga  bods. 

Pliocene  and  Miocene:  Southern  California  (Fresno  and  Kings  Counties). 

F.  M.  Anderson.  1905  (Calif.  Acad.  8cl.  Proc..  3d  ser..  vol.  2.  pp.  174-185).  Coalinga 
beds. — The  series  of  beds  uncon.  underlying  Etchegoin  fm.  and  restiug  uncon.  on 
all  underlying  fms.,  the  youngest  of  which  is  Monterey  sh.  Includes  (descending)  : 
Sands,  etc.,  1,300  ft. 

Tamiosoma  bed  (oyster  bed),  20  ft. 

8ands  and  shales,  600-f-  ft.  (Includes  “Rainbtno  bed*.”)  I See  p.  177  of 
book  cited  above.] 

Reef  bed,  15-50  ft. 

Basal  sands  and  gravels.  120-250  ft. 

F.  M.  Anderson,  1908  (Calif.  Acad.  8cl.  Proc.,  4th  ser.,  vol.  3,  pp.  1—40).  It  1st 
now  proposed  to  restrict  Coalinga  beds  to  lower  part  of  a series  that  Is  uncon. 
related  to  older  members  of  thp  Mlo.  The  Santo  Margarita  beds  of  San  Luis 
folio  are  clearly  related  to  Coalinga  beds.  Overlain,  generally  conformably, 
by  Etchegoin  fm.,  and  underlain,  in  places  uncon.,  by  Monterey  shales.  The 
“Reef  bed”  of  former  rept  Is  properly  a part  of  Temblor  bods. 

The  “Coalinga  beds”  as  originally  described  included  rocks  belonging  to 
Jaealitos  fm.,  Santa  Margarita  (?)  fm„  t Maricopa  sb„  and  Vaqueros 
ss.  of  subsequent  repts.  The  restricted  definition  applied  to  essentially 
same  rocks  that  were  called  Santa  Margarita  (f)  fm.  in  U.  S.  G.  S.  Bull. 
398,  descriptive  of  Coalinga  dist. 

Named  for  exposures  N.,  NW.,  and  W.  of  Coalinga,  Fresno  Co. 

tCoal  Measure  conglomerate. 

A term  formerly  upplied  to  basal  cgl.  of  Penn,  series.  In  Pa.  it  was  ap- 
plied to  Pottsville  fm.  of  present  terminology. 

tCoal  Measures. 

A term  commonly  applied  in  early  repts  to  the  Perm,  and  Penn,  rocks  of 
preseut  terminology.  (See  U.  S.  G.  S.  Bull.  709.  1925,  pp.  Go -70.) 
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Coalmont  formation. 

Eowne:  North  Park,  Colorado. 

A.  L.  Bcekly,  1015  (U.  S.  (3.  S.  Bull.  596,  pp.  20,  49-71).  Coalmont  fm.— By  evl- 
dence  now  available  the  4,000  to  5,000  ft.  of  fresh-wnter  beds  lying  btw.  the 
marine  Cret.  and  North  Park  fm.  (Tert.)  can  be  no  more  definitely  assigned  than 
to  “Cret.  or  Tert.”  Lithologic  differences  In  these  rocks  indicate  the^1  are  made  up 
of  two  more  or  less  distinct  members.  The  3,000  to  4,000  ft.  of  dark-colored 
coal-bearing  beds  that  Immediately  overlie  the  marine  Cret.  on  E.  Bide  of  North 
Park  field  and  outcrop  In  various  localities  in  W.  and  SW.  parts  appear  to  be 
the  older  and  to  be  uncon.  overlain  by  about  2,000  ft.  of  lighter  colored  ss.  and 
cgl.,  which  outcrop  over  a large  part  of  park  floor,  and  in  many  localities  app**ur 
to  overlap  the  lower  beds.  No  definite  line  of  demarcation  btw.  the  coal-bearing 
and  sandy  members  can  be  drawn,  for  no  unmistakable  contact  btw.  them  is 
exposed  at  any  locality  in  the  field.  The  snndy  memb.  may  be  a separate  and 
distinct  fm.,  resting  uncon.  on  the  dark-colored  conl-bearing  rocks;  or  the  two 
sets  of  beds  may  belong  to  an  unbroken  fm.,  and  lithologic  differences  represent 
varying  phases  of  contemp.  deposition.  Meanwhile,  in  default  of  a decisive  solu- 
tion of  problem,  all  strata  resting  uncon.  on  marine  Cret.  and  overlain  by  North 
Park  (Tert.)  fm.  are  here  treated  as  a single  fm.,  to  which  name  Coalmont  is 
applied.  The  fm.  is  better  exposed  along  North  Platte  River  than  In  vicinity  of 
Coalmont,  but  Coalmont  Is  used  as  the  most  acceptable  name  not  preoccupied  or 
otherwise  unsuitable.  [See  also  1915  entry  under  North  Park  fm.  1 

The  fm.  is  now  regarded  as  unquestionably  of  Eocene  age. 

Coamo  tuff  limestone. 

Cretaceous:  Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Sc!.  Annals,  vol.  29,  pp.  19.  91). 

Coamo  Springs  limestone  series. 

Eocene:  Puerto  Rico. 

E.  T.  Hodge.  1920  (Scientific  survey  of  Porto  Rico  and  Virgin  Islands,  vol.  1,  pt. 
2,  p.  153,  N.  Y.  Acad.  Sc!.). 

tCoast  clays. 
tCoast  formation. 
tCoast  Pliocene. 
tCoastal  clays. 

Descriptive  terms  used  in  early  repts  on  Gulf  Coastal  Plain.  In  part  re- 
placed by  Port  Hudson  fm.  (Pleist.),  and  in  part  by  Beaumont  clay 
(Pleist.). 

Coast  complex. 

Pre- Franciscan  (possibly  pre-Cambrian)  : Southern  California  (northwest- 
ern part  of  Monterey  County). 

B.  Willis.  1900  (Geol.  Soc.  Am.  Bull.,  vol.  11,  p.  419).  Coast  complex. — Crystalline 
rocks,  chiefly  met  amorphic,  including  marble,  qtzitic  schists,  mica  schists,  gneisses, 
and  intrusive  granite.  The  marbles  and  schists  are  of  sed.  origin.  The  gneisses 
may  be  partly  or  wholly  Igneous.  Occurs  at  base  of  geologic  column  in  Coast 
Ranges.  Is  long  pre-Cret.  May  be  Paleozoic.  Is  “basement  complex”  of  Fair- 
banks. 

Same  as  Santa  Lucia  series  of  Willis. 

tCoast  group. 
tCoastul  series. 
tCoastal  group. 

Pre-Cambrian : New  Brunswick. 

G.  F.  Matthew  and  L.  W.  Bailey,  1872  (Canada  Geol.  Surv.  Rept.  Prog.  1870-71). 

See  also  C.  R.  Van  Hise  and  C.  K.  Leith,  1901)  (U.  S.  G.  S.  Bull.  300,  index). 
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Coastal  series. 

Pleistocene:  Jamaica. 

R.  T.  II111,  1800  (Harvard  Coll.  Mas.  Comp.  Zool.  Bull.,  vol.  34.  pp.  82-00). 

Coastal  limestone. 

Quaternary : Sierra  Maestra  of  Cuba. 

8.  Taber,  1034  (Geol.  80c.  Am.  Bull.,  vol.  45,  No.  4.  p.  580). 

Coasters  Harbor  Island  arkose. 

Carboniferous : Southern  Rhode  Island. 

A.  F.  Focrste.  1800  (U.  8.  G.  8.  Mon.  33,  p.  380).  Coasters  Harbor  Island  arkose. — 
Occurs  at  8.  end  of  Coasters  Harbor  Island.  May  be  contemp.  with  some  part 
of  Aquldncck  sh.  series.  May  be  younger  than  Conaulcut  arkose.  Not  so  thick 
as  Conanlrtit  arkose. 

A part  of  Wamsntta  fm.  as  mapped  by  B.  K.  Emerson,  U.  S.  G.  S.  Bull. 
507,  1917. 

Coast  Range  complex. 

A name  that  has  been  applied  to  the  pre- Franciscan  rocks  of  Coast  Ranges 
of  southern  Calif. 

Coast  Range  intrusives. 

Jurassic  or  Cretaceous:  Southeastern  Alaska,  Yukon  Territory,  and  British 
Columbia. 

Name  applied  to  the  intrusive  rocks  of  the  Coast  Range.  Locally  divided 
into  many  map  units.  In  Hyder  dist.  of  SE.  Alaska  includes  (descend- 
ing) Hyder  quartz  monzonite,  Boundary  granodiorite,  and  Texas  Creek 
granodiorite,  also  many  dikes  of  different  lithology.  (See  U.  S.  G.  S. 
Bull.  807,  1929.) 

Coast  Range  diorite. 

Age  (?)  : Alaskn. 

A.  C.  Spencer,  1908  (U.  8.  G.  8.  Bull.  287.  map  opp.  p.  12). 

tCoata  sandstone  member  (of  Atoka  formation). 

See  Coody  as.  memh. 

Coatzncoalcos  formation. 

Miocene:  Mexico. 

J.  W.  W.  Spencer,  1897  (Geol.  Snc.  Am.  Bull.,  vol.  0,  pp.  13,  23). 

Cobalt  series. 

Pre-Cambrian  (late  Huronian)  : Queiiec  and  Ontario. 

R.  Harvle,  Jr.,  1011  (Quebec  Dept.  Colonization,  Mines,  and  Fisheries,  Mines 
Branch,  pp.  9,  17). 

C.  K.  Leith,  B.  J.  Lund,  and  A.  Leith,  1935  (11.  8.  G.  8.  P.  P.  184).  assigned  these 
rocks  to  late  Huronian. 

Cobb  coal  group. 

A group  of  coal  beds,  in  Pottsville  fm.  (Penn.)  of  Warrior  coal  Held,  cen- 
tral Ala.,  lying  above  Camp  Branch  ss.  mernb.,  and  Including  the  Cobb 
upper  and  Cobb  lower  coals. 

Cobblestone  Hill  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  New  York.  Sume  as  Cannon 
Corners  moraine.  See  Geol.  Sts’.  Am.  Bull.,  vol.  35,  pp.  tS09-670,  and 
Jour.  Geol.,  vol.  32,  p.  665,  1924.  Named  for  hill  3 mi.  NW.  of  West 
Clinzy,  Clinton  Co. 
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Cobequid  series. 

Silurian : Nova  Scotia. 

U.  M.  Dawson,  1880  I Canadian  Nat.,  2d  ser.,  vol.  9,  p.  332). 

Coblmm  conglomerate  member. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (Warren  County). 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  voL  21,  No.  71,  table  opp.  p.  01,  pp.  61.  112. 
11U,  117).  Cobham.  cffl.  mernb. — Tbe  upper  and  most  persistent  cgl.  of  Knupp 
format ional  suite.  Is  a typical  Hat-pebble  cgl.  of  varying  texture.  Thickness  75 
to  100  ft.  on  Cobham  Hill,  where  It  is  exposed  along  SE.  and  SW.  faces  of  the  bill, 
at  Glade,  Warren  Co.  This  name  replaces  Qlade  cpI.  (preoccupied)  of  writer’s 
1933  rept.  Underlies  Tidioute  sb.  metnb.  and  overlies  East  Kane  ah.  ruemb. 
[According  to  C.  Butts  (personal  communication.  Jan.  1930)  the  above  named 
cgl.  la  true  Knapp  and  all  of  true  Knapp  present  In  area  cited,  and  It  contains 
fossils  of  Kindcrhook  age.  ] 

Cobleskill  limestone  (also  dolomite).  (In  Cayuga  group.) 

Silurian  (late)  : New  York  and  Ontario. 

See  first  three  paragraphs  under  Rundoul  Is. 

In  1903  (N.  Y.  State  Mus.  Mem.  5,  pp.  130-137)  C.  A.  Hartnagel  described 
the  Cobleskill  in  its  typical  development  at  Schoharie  and  Howes  Cave, 
Schoharie  Co.,  N.  Y.,  as  consisting  of  a massive  layer  of  dark-gray 
somewhat  mag.  Is.  averaging  6 ft.  in  thickness,  underlying  the  Rondout 
and  overlying  green  argill.  shales  “which  doubtless  pertain  to  the 
Salina  stage.”  In  1905  (N.  Y.  State  Mus.  Bull.  82)  J.  M.  Clarke  and 
D.  D.  Luther  described  it  as  consisting,  in  Tully  quad.,  N.  Y.,  of  very 
hard,  rather  fine-grained,  dark-gray  Is.  little  altered,  underlying  Rondout 
dol.  or  wnterllme  and  overlying  Bertie  dol.,  top  fin.  of  Salina  group. 

In  1913  (Md.  Geol.  Surv.  Lower  Dev.  vol.,  pp.  115-110)  E.  O.  Ulrich 
stated  the  beds  heretofore  called  Manlius  Is.  occur  at  much  higher  horizon 
than  the  is.  at  Manlius,  and  gave  following  as  correct  strat.  succession 
(descending):  Coeymuns  Is.;  Keyser  Is  (“Manlius  of  the  literature"); 
Rondout  Is.;  and  Decker  Ferry  Is.  (all  Lower  Dev.)  ; typical  Manlius  Is., 
and  Cobleskill  Is.,  the  latter  two  Sil.  In  same  volume  C.  K.  Swartz,  C. 
Sehuchert,  and  C.  S.  Prosser  classified  the  Cobleskill  of  N.  Y.  as  Lower 
Dev.,  but  Schuchert’s  1924  Textbook  of  geol.  assigned  it  to  Sil.  (Cayugan). 

W.  Uoklring,  1931  (N.  Y.  State  Mus.  Hdb.  10).  placed  CoblexklU  Is.  beneath  Houdout 
la.  and  above  Salina.  and  included  all  In  Sil. 

See  also  under  tAA’rori  dol. 

In  western  N.  Y.  the  Cobleskill  consists  of  dol.  and  is  called  Cobleskill  dol.; 
it  has  also  been  called  "Akron  dol.,”  “Bullhead  rock,"  “Bullhead  Is.,” 
and  “Greenfield  is.,”  the  latter  an  Ohio  name. 

Named  for  exposures  on  Cobleskill  Creek,  Schoharie  Co.,  N.  Y. 

Coboeonk  limestone. 

Ordovician:  Ontario. 

W.  A.  Johnston,  1911  (Canada  Geol.  Surv.  Summ.  Rept.  1910,  p.  191). 

Cobourg  limestone. 

Ordovician : Ontario. 

P.  E.  Raymond.  1921  (Canada  Geol.  Surv.  Mus.  Bull.  No.  31,  geol.  ser.  No.  38.  Feb. 
17,  1921,  p.  1).  Ptcton  having  been  used  by  Prof.  Cushing  In  1910  for  a granite, 
the  name  Coboury  Is  here  used  In  Its  stead,  the  upper  Trenton  being  fossiliferous 
In  vicinity  of  that  town.  The  Utica  Is  here  considered  as  n shaly  phase  of 
Trenton  group.  The  Cobourg  underlies  Cotllngwood  of  Ont.,  which  is  — Utica  of 
northern  N.  Y.  The  Upper  Oobourff  (Upper  Plcton  of  former  papers)  corresponds 
to  lower  part  of  “Utica”  of  Quebec,  or  Hormotomo  zone.  The  Lourer  Uuboury 
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(Lower  Picton  of  former  papers)  corresponds  to  Raflncsquina  deltoid* a zone  of  the 
Trenton,  and  rests  on  Trenton  restricted. 

A.  F.  Foerste,  1024  (Canada  Dept.  Mines,  Geol.  Surv.  Mem.  138,  chart  opp.  p.  58), 
assigned  Cobourg  Is.  to  upper  Trenton  and  placed  overlying  Collingwood  and 
Gloucester  in  Utica. 

B.  Ruedemann,  1025  (N.  Y.  State  Mus.  Bull.  258,  pp.  51,  62,  63,  149),  assigned 
Cobourg  Is.  to  Utica. 

G.  M.  Kay,  1033  (Am.  Jour.  Sci.,  5th,  vol.  26,  No.  151,  pp.  2,  6),  applied  Cobourg  Is. 
in  N.  Y.,  to  beds  beneath  Collingwood  and  above  Sherman  Fall,  and  included  them 
all  in  Trenton  group.  He  stated  type  loc.  is  In  Northumberland  Co.,  Out.,  and 
divided  the  rocks  Into  Upper  Cobourg  Is.,  75-f-  ft.  thick,  and  Lower  Cobourg  Is.,  175 
ft.  thick.  Fossils  listed.  In  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  pp.  227-228) 
be  also  assigned  all  3 fuis.  to  Trenton. 

Oobre. 

Tertiary:  Jamaica. 

K.  T.  Hill,  1800  (Harvard  Coll.  Mus.  Comp.  Zoo!.  Bull.,  vol.  34,  p.  78). 

tOobscook  series. 

Silurian  and  Devonian:  Southeastern  Maine. 

N.  S.  Shaler,  1886  (Am.  Jour.  Sci.,  3d,  vol.  32,  pp.  44—60).  Greater  part  of  sed. 
rocks  of  Cobscook  series  consist  of  very  tine-grained  sss.  and  dark-blue  and  blackish 
shales,  which  at  certain  points  contain  a good  deal  of  lime,  but  rarely  are  pure 
Ibb.  The  fossiliferou8  rocks  arc  mostly  thin  bedded,  even  the  impure  lss.  At  many 
points  there  are  strata  that  contain  small  scattered  fragments  of  hypogene  rocks, 
presumably  of  volcanic  origin.  Believed  to  have  been  formed  at  some  distance 
from  shore.  Thickness  not  less  than  4.000  ft.  Underlies  Perry  beds.  Rests  on 
Campobello  series,  with  undoubted  uncon.,  although  contact  has  not  been  seen. 
Devonian  fossils  in  upper  beds.  Includes,  at  top,  Moose  Island  shales  [which  are 
a sed.  facies  of  Eastport  fm.  (811.)].  Also  includes  Leighton’s  Cove  series. 
Carries  fossils  related  to  Clinton,  Niagara,  lower  Uelderberg,  and  Dev.  faunas. 

Includes  five  fins,  of  SU.  age.  (See  Maine  table.) 

Named  for  development  in  Cobscook  Bay  dist.,  east  coast  of  Washington 
Co. 


Cobscook  Bay  series. 

Silurian  and  Devonian:  Southeastern  Maine. 

H.  8.  Williams,  1900  (U.  8.  G.  8.  Bull.,  165,  pp.  34-35).  Cobscook  Bag  scries. — 
Prof.  Shaler  (A.  J.  8.,  voL  32)  has  described  un  interesting  series  of  Sil.  deposits 
on  extreme  8E.  coast  of  Me.,  which  contain  faunas  similar  to  those  of  Ashland  and 
8hcridan  series  of  Aroostook  Co.  I Lists  the  fossils  and  assigns  them  to  Lower 
Heldcrberg,  Lockport.  and  Clinton.  Some  fossils  from  Moose  Island  “probably 
belong  to  horizon  of  Ohio  sh.  (Dev.).”] 

Coburn  formation. 

Middle  Ordovician:  Central  and  central  southern  Pennsylvania. 

K.  M.  Field,  1919  (Am.  Jour.  Sci.,  4th,  vol.  48,  pp.  404,  420).  Cobum  fm.— Top  fm. 
of  Trenton  group.  Upper  beds  become  increasingly  shaly  and  finally  merge  into 
overlying  Reedsvllle  sb.  The  middle  and  lower  beds  consist  of  alternations  of 
crystalline,  highly  fossil! ferous  is.,  and  black  shaly  Is.  At  base,  wherever  exposed. 
Is  Parastrophia  hemiplioata  zone.  Thickness  400  ft.  Is  faunally  and  lithologically 
distinct  from  underlying  Salons  fm.  Named  for  town  [in  Center  Co.]. 

Cocalico  shale. 

Ordovician:  Southeastern  Pennsylvania  (Lancaster  County). 

G.  W.  Stose  and  A.  I.  Jonas,  1922  (Wash.  Acad.  Sci.  Jour.,  vol.  12,  pp.  359,  365). 
Cocolico  sh. — Dark  gray  sh.  containing  graptolltes  of  NormanskUl  type  and  thin 
crlnoidal  Is.  at  base ; gray,  green,  and  purple  slates  and  green  impure  ss.  above. 
Thickness  1,000  ± ft  Rests  on  Beckman  town  Is.  NE.  of  Lancaster. 

- G.  W.  Btose  and  A.  I.  Jonas,  1927  (Wash.  Acad.  8d.  Jour.,  vol.  17,  No.  9).  The 
Ord.  sh.,  generally  called  Mart insburg  but  locally  named  Cocaiico  in  area  N.  of 
Lancaster,  occurs  in  a broad  belt  NW.  of  Appalachian  Valley  and  in  several 
smaller  areas  8.  of  the  main  belt. 
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The  U.  S.  Geol.  Survey  at  present  uses  Cocalico  sh.  to  S.  of  main  Triassic 
belt  and  Martinsburg  sh.  to  N.  of  main  Triassic  belt,  the  Cocalico  being 
regarded  as  in  part=Martinsburg  sh.,  but  E.  O.  Ulrich  is  still  of  opinion 
that  basal  part  of  Cocalico  sh.  is  older  than  Martinsburg,  which  is  con- 
sidered to  be  of  Upper  and  Middle  Ord.  ago. 

Named  for  fact  it  is  exposed  on  Cocalico  Creek. 

Cochahee  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

D.  E.  Winchester,  K.  C.  Heald  et  al.,  1018  (U.  S.  G.  8.  Bull.  6800,  p.  60).  Cochahee 
ss. — Flaggy  bed,  massive,  hard,  fossiliferous,  having  a peculiar  weathered  surface 
suggesting  turkey  tracks.  Fusulinn  abundant.  Thickness  3 to  25  ft.  Lies  45  ± ft. 
above  Labadio  Is.  and  125  ft.  below  Oread  Is.  Named  for  good  exposures  on 
headwaters  of  Cochahee  Creek,  In  SW.  part  of  T.  25  N.,  R.  10  E. 

Cochise  limestones. 

Lower  Cretaceous  (Comanche  series)  : Southeastern  Arizona. 

C.  [R.]  Keyes,  1022  (Pan- Am.  Geol.,  vol.  38,  pp.  250,  336).  Cochise  sandy  Is. — 
Lower  part  of  Fredericksburg  section  of  Tex.,  finely  exposed  in  SE.  part  of  Ariz. 
Thickness  300  ft. 

Probably  named  for  exposures  at  or  near  Cochise,  Cochise  Co. 

Cochise  formation. 

Middle  Cambrian:  Southeastern  Arizona  (Whetstone  Mountains  and  Bisbee 
region). 

A.  A.  Stoyanow.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4.  pp.  466.  479,  480,  482). 
Cochise  fm. — At  type  loc.,  In  Whetstone  Mtns,  it  is  311  ft.  thick,  and  consists 
of  (descending)  : (1)  Upper  div.  characterized  by  blue  Is.,  which  at  base  is  rather 
grayish,  brownish,  and  mottled,  and  alternates  with  sh.,  and  in  upper  part  con- 
tains some  thin-bedded,  calc.,  micaceous  as.  layers  with  Neolcnu*  intermedia s put/io 
Walcott ; (2)  yellow,  pink,  gray,  white,  purple,  buff,  and  red  shales,  in  upper 
part  alternating  with  calc.  sh.  and  thin  rubbly  Is.,  the  pink  and  gray  sh.  con- 
taining Obolus  (Wes  ton  to)  chuarcnsis  (Walcott)  and  Agraulos  n.  sp.,  116  ft.; 
(3)  pink  and  reddish,  thin-bedded  sss.,  30  ft.  Rests  on  Pima  ss.  and  underlies 
Abrigo  fm.  [restricted  to  middle  part  of  Abrigo  Is.  of  previous  repts.  Or  to 
420  to  430  ft.  of  thin-bedded,  cherty,  dolnmitlc  gray  Is.  containing  listed  fossils). 
Is  Middle  Camb.  [Derivation  of  mime  not  stated.) 

Cochran  conglomerate.  ( In  Chilhowee  group.) 

Lower  Cambrian : Eastern  Tennessee  and  western  North  Caroling. 

A.  Keith,  1895  (U.  S.  G.  S.,  Knoxville  folio.  No.  16,  p.  3).  Cochran  egl. — S&., 
600  to  900  ft.  thick,  underlain  by  bluish-gray  sh.  0 to  100  ft.  thick,  in  turn  under- 
lain by  500  to  700  ft.  of  coarse  greenish-white  cgl.  The  ss.  Is  composed  of  round 
grains  of  white  quartz;  the  sh.  is  argil!.,  micaceous,  and  slightly  sandy;  the 
cgl.  is  composed  of  quartz  and  feldspar  embedded  in  a matrix  of  arglll.  sand.  A 
small  bed  of  reddish  brown  ss.  occurs  near  base  of  the  white  ss.  Overlies  Sand- 
suck  sh.  Underlies  Nichols  sh. 

Is  basal  fm.  of  Chilhowee  group. 

Named  for  Cochran  Creek,  Sevier  Co.,  Tenn.,  on  S.  slope  of  Chilhowee  Mtn. 

Cockeysville  marble. 

Pre-Cambrian  (Glenarm  series)  : Maryland,  southeastern  Pennsylvania, 
and  northeastern  Virginia. 

G.  II.  Williams  and  N.  H.  Darton,  1892  (U.  8.  G.  8.  map  of  Baltimore  and  vicinity, 
to  accompany  “Guide  to  Baltimore,”  prepared  for  Baltimore  meeting  Am.  Inst. 
Min.  Engrs.,  Feb.  1892).  Cochey&ville  marble. — Highly  crystalline  dol.  with  all 
its  original  impurities  separated  in  form  of  well-defined  minerals.  Extensively 
quarried  at  Cockeysville,  Md.  Overlies  Setters  quartz  schist  and  underlies  gneiss 
IWissabickon  fm.]. 
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E.  B.  Mathews,  1904  (Am.  Jour.  Bel.,  4th,  vol.  17,  pp.  141-159),  gave  thickness  ot 
Cockeysville  marble  as  0 to  2,000  ft.,  and  in  1909  (Md.  Geol.  Surv.  vol.  8,  pp. 
334-338)  as  2,300  ft. 

E.  B.  -Knopf  and  A.  I,  Jonas.  1922  (Am.  Jour.  Sei.,  5th,  vol.  5,  pp.  45-49,  61-62). 
CockeytuHUe  marble  included  in  Glenarm  scries.  Underlies  Wissahlckon  fm.  and 
overlai*)  Setters  fm.  Thickness  400±  ft. 

The  Glenarm  series  was  formerly  classified  by  U.  S.  Geol.  Survey  as  of 
Algonkian  age,  blit  that  term  having  been  discarded  it  Is  now  classified 
as  pre-Camb. 

C'oekeyaville  volcanics. 

Pre-Cambrian : Maryland. 

E.  B.  Mathews,  1933  (Md.  Geol.  Surv.  geol.  map  of  Md.).  Cockryaville  rolcanie a. — 
Volcanics  interbedded  with  Cockeysville  marble. 

tCoekfleld  formation.  (In  Claiborne  grottp.) 

Eocene  (middle)  : Northwestern  Louisiana,  eastern  Texas,  and  Mississippi. 

T.  W.  Vaughan,  1805  (Am.  Geol.,  vol.  15,  p.  220).  Caekeflctd  Ferry  bed*. — Lig- 
nitiferous  sands  and  clays,  which  in  a general  way  represent  the  Claiborne  sands 
of  Ala.  Underlie  Jackson  stage  and  overlie  Lower  Claiborne  stage  [ = 8t.  Maurice 
fm.  of  present  nomenclature). 

The  term  “Cocksfleld  Ferry  beds”  was  later  changed  to  Cockfleld  mcinb.  of 
Claiborne  fm.  Afterward  the  Claiborne  was  elevated  to  a group  and 
Coektield  to  a fm.  In  11112  the  equivalency  of  Cockfteld  fm.  of  Lit.  with 
Yegtm  fm.  of  Tex.  was  established,  nnd  “Cockfleld"  was  dropped  for 
the  earlier  name,  Yegua  fm.  It  was  later  revived,  and  again  dropped, 
as  explained  under  Yegua  fm. 

Named  for  Cockfleld  Ferry  (correct  spelling),  on  Bed  Itiver,  near  Petite 
Ecore,  Winn  Co.,  La. 

ICockfleld  lignite. 

Eocene  (middle)  : Mississippi. 

E.  X.  Lowe,  1915  (Miss.  Geol.  Surv.  Bull.  12,  p.  77).  Cockfleld  lignite. — Lignittc 
clays  and  lignites,  with  abundant  impressions  of  leaves  ot  land  and  marsh  plants. 
Thickness  30  to  40  ft.  Named  for  Cockfleld  Ferry  (Winn  Co.l,  La.  Top  month, 
of  Lisbon  fm.  in  Miss. 

According  to  C.  W.  Cooke  (personal  communication  Dec.  1936)  the  beds 
described  above  are  same  as  Cockfleld  fm.  of  other  authors,  now 
replaced  by  l'egun  fm.  The  Yegua  overlies  Lisbon  fm. 

tCocksfield  Ferry  beds. 

See  f Cockfleld  fm. 

Cockpit  limestone  group. 

Oligoeene:  Jamaica. 

C.  Schnchert,  1935  (IlisL  geol.  Antillean-Caribbean  region,  p.  422).  The  White  or 
Cockpit  It.  group,  about  1,500  ft.  thick,  was  divided  by  [B.  T.l  11111  into  3 mem 
bera  (descending)  : Cobre  chalky-white  la.,  1,000  ft. ; Moueagut-  Is.,  no  great  thick 
ness;  and  Montpelier  la.,  500  ± ft. 

■frock-tail  grit. 

A descriptive  term  applied  in  early  repts  to  Esopus  grit,  the  rock  being 
characterized  by  the  fossil  f'ucoidcn  caudagalli,  which  resembles  in  ap- 
pearance the  tail  of  a chicken  cock. 

Cocoa  sand  member  (of  Jackson  formation). 

Eocene  (upper)  : Southwestern  Alabama. 

J.  A.  Cushman,  t925  (Cushman  Lab.  Foram.  Research  Contr.,  vol.  1,  pt.  3,  pp. 
65-69),  described  foraminlfera  “from  the  Cocoa  sand  of  Ala.,  which  is  of  upper 
Eocene  (Jackson)  age  and  occurs  at  Cocoa  Post  Office,  Ala." 

151627°— 38 31 
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C.  W.  Cooke.  1933  (A.  A.  P.  G.  Boll.,  vol.  17.  No.  11,  pp.  1387-1388).  Cocoa 
sand  memb.  of  Jackson  fm. — Fine  yellow  sand  with  soft  white  calc,  lumps  and 
large  irregular  lumps  of  hard  yellow  sandy  marl.  Thickness  6 ft.  Grades  up 
into  Zeuglodon- bearing  bed  (which  consists  of  gray  or  drab  sandy  and  argtll.  marl 
with  harder  ledges  and  irregular  calc,  concretions,  very  arglll.  In  upper  part,  and 
11  ft.  thick).  Separated  from  underlying  Periorchua-bearlng  bed  (so-called  Scu- 
tcUa  bed)  by  30  to  50  ft.  of  light-green  plastic  calc,  clay  with  shells.  In  part 
micaceous  and  sandy.  Named  for  an  abandoned  country  postofflce  called  Cocoa, 
which  many  years  ago  stood  In  8W44  sec.  13,  T.  11  N.,  K.  5 W.,  Choctaw  Co.. 
Ala.,  about  244  ml.  E.  of  Melvin,  on  road  to  Gllbcrtown.  Probably  represents 
part  of  Yazoo  clay  of  Miss.  [Cooke  now  regards  this  sand  as  represented  in 
lower  part  of  Yazoo  clay  of  Miss.  (Personal  communication,  Feb.  1935.)] 

Coconino  sandstone.  (Of  Aubrey  group.) 

Permian:  Northern  Arizona,  southern  Utah,  and  southeastern  Nevada. 

N.  II.  Darton,  1910  (U.  8.  G.  8.  BulL  435,  pp.  21,  27).  Coconino  ns.  is  proposed 
for  the  cross  bedded  gray  to  white  ss.  of  Aubrey  group,  which  is  so  conspicuous 
In  walls  of  Grund  Canyon.  It  underlies  entire  Coconino  Plateau,  as  well  as  the 
extensive  plateau  country  N.  of  Grand  Canyon.  Thickness  50  to  610 ± ft.  Un- 
derlies Kaibab  (“Aubrey’’)  Is.  and  overlies  Supai  fm.  It  is  upper  part  of  “Aubrey 
ss.  series”  of  early  writers.  [Subsequently  the  upper  part  of  Supai  fm.  of  Artz. 
was  separated  from  the  Supai  and  named  Hermit  sh.,  so  that  according  to  present 
definition  the  Coconino  ss.  restB  on  Hermit  sh.] 

Later  repts  have  shown  that  Coconino  ss.  in  parts  of  southern  Utah  greatly 
thickens  and  occupies  the  time  interval  of  Kaihab  Is.  and  part  at  least 
of  Supai  fm.  See  It  C.  Moore  and  H.  E.  Gregory,  1031  (U.  S.  G.  S.  P.  P. 
164)  and  A.  A.  Laker  and  J.  B.  Keeside,  Jr.,  1920  (A.  A.  P.  G.  Bull., 
vol.  13,  No.  11,  pp.  1413-1448) . 

Codell  sandstone  member  (of  Carlile  shale). 

Upper  Cretaceous:  Western  Kansas  and  eastern  Colorado. 

N.  W.  Bass.  1926  (Kans.  Geol.  Surv.  Bull.  11.  pp.  28.  64).  Oodell  m.  bed. — A 
sandy  zone  forming  topmost  20  to  25  ft.  of  Blue  Hill  sh.  memb.  of  Carlile  sh. 
in  western  Kans.  (Russell  to  Hamilton  Counties).  Named  for  excellent  exposures 
in  bluffs  along  Saline  Valley  in  Ellis  Co.,  Kans.,  5 mi.  8.  and  a little  W.  of 
CodeU. 

K.  F.  Mather.  J.  Gllluly,  and  R.  G.  Lusk,  1928  (U.  8.  G.  8.  Bull.  796B),  applied 

Codell  ss.  memb.  to  topmost  3 to  20  ft.  of  Benton  b!i.  in  eastern  Larimer  Co., 

Colo.,  or  to  s«.  called  "Nlobenton  sand”  by  drillers. 

C.  H.  Dane  and  W.  G.  Pierce,  1938  (U.  8.  G.  S.  Press  Notice,  June  8.  “Geol.  and 
oil  and  gas  prospects  in  part  of  eastern  Colo.”),  elevated  Codell  ss.  to  rank  of 
a memb.  at  top  of  Carlile  sh.  and  restricted  Blue  Hill  sh.  memb.  to  underlying 
part  of  the  Blue  Hill  sh.  of  previous  repts. 

Codorus  limestone. 

Ordovician  and  Cambrian:  Southeastern  Pennsylvania  (York  County). 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  8nmm.  Final  Kept.,  vol.  1,  p.  454).  The 

trap  cuts  Codorus  Is.  beds  its  whole  visible  length  and  throws  a short  branch 

SW.,  also  In  the  Is.  [On  p.  167  mention  is  made  of  Codorus  Creek,  In  York  Co. 
On  p.  473  he  speaks  of  the  white  and  blue  lss.  of  Codorus  Valley.] 

Cody  shale. 

Upper  Cretaceous:  Northern  Wyoming  (Bighorn  Basin). 

C.  T.  Lupton,  Jan.  21.  1916  (U.  8.  G.  8.  Bull.  621,  pp.  166,  171,  table,  etc.). 

Cod i/  sh. — (»rny  and  dark  sh.,  with  1 bed  of  ss.  near  base  and  several  thin  fo* 

slliferous  shb.  near  top.  Thickness  3,360±  ft.  Includes  Basin  (Niobrara)  sh.  and 
overlying  nerre  sh.  of  Hlntze  1910  classification.  Underlies  Mesaverde  fm.  and 
overlies  Frontier  fm.  Town  of  Cody  is  located  on  outcrop  of  this  sh.  near  Sho- 
shone River,  where  it  is  2,150  ft.  thick.  [Detailed  section  of  fra.  given,  and 
fossils  listed.] 

Coetas  formation. 

Pliocene : Panhandle  of  Texas. 

L.  T.  Patton,  1923  (Univ.  Tex.  Bull.  2330.  pp.  80-86).  Coetas  fm.— Slightly  con- 
solidated sand  of  gray  to  buff  color,  with  2 to  20  ft.  of  bedded  somewhat  sandy. 
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flaggy  Is.  near  top,  which  are  known  by  their  fosRll  content  to  be  I’llo.  The  fm. 
is  quite  calc,  and  contains  many  tabular  calc,  concretions.  Thickness  150  to  200± 
ft.  Overlies  Potter  fm.  Is  ancon,  overlain  by  Qunt.  Contains  Pllo.  vertebrate 
fossils.  Well  exposed  on  Coetas  Creek,  in  E.  part  of  Potter  Co. 

Is  a part  or  all  of  Ogallala  fm.  (Pllo.)  of  Texas  Panhandle. 

!Coeur  d'Alene  series. 

Pre-Cambrian  (Belt  series):  Northeastern  Idaho  (Coeur  d’Alene  district) 
and  centriil  western  Montana. 

D.  F.  MacDonald,  1006  (U.  S.  G.  S.  Rnll.  285.  pp.  42—431.  Coeur  d'Alene  series. — 
All  Algunkian  rocks  of  Coeur  d'Alene  Mtns  region.  Including  (descending)  : 
Striped  Peak  fm.  1.000+ ft.  I Wallace  fm.  4,000  ft.;  St.  Regis  fm.  1,000  ft.: 
Hevett  qtzlle  1.200  ft.;  Burke  fm.  2,000  ft.;  Prichard  Bl.  8,000-fft.;  a total  of 
17.200  ft.  of  rocks,  overlying  the  Arcbean. 

Is  a local  name  for  Belt  series  of  present  terminology. 

Coeymans  limestone.  (In  Helderberg  group.) 

Lower  Devonian : Eastern  New  York  and  Pennsylvania,  western  Maryland 
and  Virginia,  and  northern  West  Virginia. 

J.  M.  Clarke  and  C.  Schuchert,  1809  (ScL,  n.  a.,  vol.  10.  pp.  874—878).  Coeymans  Is.. 
the  Lower  Pentamerus  (Helderberg  and  Pentamerus  Isb.)  of  N.  Y.  geologists. 
Exposed  at  Coeymans,  Albany  Co.  N.  Y.  Underlies  New  Scotland  Is.  and  over* 
lies  Manlius  Is.  Basal  tin.  of  tlelderberglan  group. 

In  subsequent  N.  Y.  State  repts  this  fm.  was  described  as  consisting  of 
hard,  massive,  bluish  gray  Is.,  vertically  jointed  (see  N.  H.  Darton, 
N.  Y.  State  Mus.  47th  Aun.  Rept.,  18114),  and  ranging  in  thickness  from 
30  to  100  ft. 

In  1008  (ScL,  n.  s.,  vol.  28,  pp.  340-348)  G.  II.  Chadwick  introduced 
Kalkberg  Is.  “to  cover  certain  layers  heretofore  Included  variously  by 
writers  with  the  beds  above  (New  Scotland)  or  below  (Coeymans),”  and 
carrying  a mixed  fauna,  highly  developed  and  excellently  sllicifled  on 
Catskill  Creek  [Greene  Co.,  N.  Y.],  where  the  beds  show  numerous  thin 
parallel  seams  of  black  flint  nodules. 

Chadwick's  restricted  definition  of  Coeymans  Is.  is  generally  accepted. 
Included  in  Helderberg  group. 

In  central  Pa.  the  Helderberg  is  treated  as  n fm.  and  these  beds  are 
designated  Coeymans  Is.  memb.  of  Helderberg  Is. 

Coffee  sand. 

Upper  Cretaceous:  Western  Tennessee  and  northeastern  Mississippi. 

J.  M.  SafTord.  1804  (Am.  Jour.  Sc!..  2d,  vol.  37,  pp.  301,  362-303).  Coffee  sand. — 
Mostly  strati  tied  sands,  usually  containing  mica  scales.  Thin  leaves  of  dark  clay 
often  interstratlfled  with  the  sand,  the  clay  leaves  occasionally  predominating. 
Sometimes  beds  of  dark  laminated  or  slaty  clay  1 to  20  or  more  ft.  thick  are 
included.  Thickness  probably  200  ft.  Northern  extension  of  Tombigbee  sand 
of  tlllgard,  which  most  likely  ought  to  be  included  in  bis  Eutaw  group.  Underlies 
Cret.  Green  sand  or  shell  bed  [8elmu  chalk  of  later  repts.].  Is  lowest  Cret. 
fm.  In  western  Tenn. 

Above  definition  continued  to  be  followed  until  1911,  when  L.  IV.  Stephen- 
son (Ga.  Geol.  Surv.  Bull.  2(5,  pi.  5)  divided  the  sunds  that  had  pre- 
viously been  called  Coffee  sand  In  Tenn.  and  Tombigbee  sand  in  Miss, 
into  2 members,  the  upper  being  culled  Coffee  sand  memb.  of 
Eutaw  fm.  and  the  lower  being  called  Tombigbee  sand  memb.  of  the 
Eutaw,  and  he  showed  a considerable  thickness  of  Eutaw  dejiosits  be- 
low the  Tombigbee  sand  in  Miss,  He  showed  Coffee  sand  memb.  as  grad- 
ing laterally  Into  lower  part  of  Selma  chalk  in  Miss,  and  ns  also  overlain 
by  Selma  chalk,  but  stated  it  Is  lithologically  like  Eutaw  deposits  and 
should  therefore  be  treated  as  a memb.  of  Eutaw  fm.  (See  L.  W. 
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Stephenson,  Wash.  Acad.  Scl.  Jour.,  vol.  7,  No.  9,  1917.)  This  sand  is 
not  present  in  Ala.  The  Coffee  sand  of  early  Ala.  repts  included  Tom- 
bigbee  sand  uiemb.  and  underlying  beds  of  Eutaw  fra. 

Further  work  led  Stephenson  (in  March  1938 ) to  belief  Coffee  Hand  should 
be  treated  as  a distinct  fin.,  instead  of  as  a raetnb.  of  Eutaw  fm.  or  a 
tnerab.  of  Selnra  chalk,  into  the  lower  part  of  which  it  grades  laterally. 
The  present  classification  of  U.  S.  Geol.  Survey  treats  Coffee  sand  as  a 
distinct  fra.  and  restricts  Eutaw  fm.  to  beds  btw.  top  of  Tomblgbee  sand 
meinb.  and  top  of  underlying  Tuscaloosa  fm. 

Named  for  exposures  at  Coffee  Lauding,  Hardin  Co.,  Tenn. 

Coffee  shale. 

A color  term  applied  by  drillers  to  the  Sunbury  sh.  of  W.  Va.  oil  fields. 

fCoffee  Mill  Hammock  marl. 

Pleistocene:  Southern  Florida  (De  Soto  County). 

E.  II.  Bollards.  1919  (Fin.  Geo!.  Surv.  12th  Ann.  Rept.,  pp.  72,  74).  Coffee  1 fill 
Hammock  marl. — Shell  marl,  2 ft.  max.  thickness.  Rests  on  fresh-water  la.  at 
top  of  Fort  Thompson  beds.  Although  removed  by  erosion  at  the  rapids  this  marl 
is  very  persistent.  Is  seen  In  place  at  Goodno'n  bunding,  Fort  Thompson,  and 
at  Col7cc  Mill  Hammock  (Do  Soto  Co.),  12  ml.  above  Labelle.  Predominating 
fossil  is  Chinne  cancellata,  shells  of  which  have  been  thrown  out  in  great  pro- 
fusion by  the  dredge. 

C.  W.  Cooke  and  8.  Mossotn,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Kept.).  Deposits 
named  ’‘Coffee  Mill  Hammock  marl"  by  Bollards  are  included  in  Fort  Thompson 
fm.,  and  name  is  considered  unnecessary. 

Coffee  Ranch. 

Pliocene:  Texas  Panhandle. 

R.  D.  Reed.  1933  (Geol.  of  Calif.,  p.  303),  listed.  In  his  “standard  section,"  the 
name  Coffee  Ranch,  and  placed  it  below  Blanco  ts-da,  above  Clarendon,  and  opp. 
Middle  Ktchegnin. 

R.  D.  Ro4sl,  1936  (letter  dated  May  18).  The  “Coffee  Ranch"  locality  is  in  Hemp- 
hill  Co.,  Tex.,  and  haw  been  described  by  Matthew  and  Stirton  in  papers  of  Univ. 
Calif,  geol.  series;  also  In  a bull,  on  Hemphill  Co.  put  out  by  Tex.  Bur.  Boon. 
Geol. 

The  compiler  finds  that  Matthew  and  Stirton  (in  Univ.  Calif.  Dept.  Geol. 
Sci.  Bull.,  vol.  19,  No.  7,  1930,  pp.  171-218)  described  six-cies  of  Plio. 
fossil  mammuls  from  Coffee  Ranch,  near  town  of  Miami,  Hemphill  Co., 
Tex.,  but  did  not  name  the  tieds  containing  them.  Also  that  Univ.  Tex. 
Bull.  3231,  1932,  describing  the  geol.  of  Hemphill  Co.,  Tex.,  did  not 
describe  the  Coffee  Ranch  locality,  and  named  the  Plio.  deposits  (till 
lower  Plio.)  of  that  Co.  Hemphill  beds.  Therefore,  Coffee  Ranch  as  a 
geologic  name  appears  to  have  no  standing. 

Coffeyville  formation. 

Pennsylvanian:  Southeastern  Kansas  and  northeastern  and  central 

Oklahoma. 

F.  C.  Bchrader  and  E.  Haworth,  1903  (U.  S.  G.  8.  Bull.  200,  p.  448).  Coffeyville 
fm. — Scries  of  lss.  and  shales.  250  ft.  thick,  underlying  Drum  fm.  and  overly- 
ing Parsons  fm.  Includes  Cherryvale  sh.,  Dennis  fWinterset]  Is..  Galesburg  sh.. 
Mouud  Valley  (Bethany  Falls)  is.,  and  Ladore-Dudley  sh. 

In  NE.  Okla.  overlies  Lenapah  Is.  and  underlies  Hogshooter  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv,  Bull  22.  p.  67).  Coffeyville  fm.  of  Schrader 
and  Haworth  includes  tsnls  btw.  top  of  Lenapah  Is.  and  base  of  true  Drum  Is. 

Named  for  exposures  at  Coffeyville,  Montgomery  Co.,  Kalis. 


Digitized  by  Google 


LEXICON  OP  GEOLOGIC  NAMES  OF  UNITED  STATES  433 


tCoffeyville  limestone. 

Pennsylvanian:  Southeastern  Kansas. 

E.  Hnworth  and  J.  Bennett,  1908  (Kans.  Acad.  8cl.  Trans.,  vol.  21,  pt.  1,  p.  74). 
Cofliyi'Ulc  Is. — Overlies  Walnut  sh.  and  underlies  Pleasanton  shales. 

Preoccupied.  Same  as  Letmpah  Is. 

Named  for  Coffey ville,  Montgomery  Co. 

Coffman  conglomerate  member  (of  Maroon  formation). 

Pennsylvanian  (?):  Central  Colorado  (Park  and  Chaffee  Counties). 

1).  B.  Gould,  19.15  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  7.  pp.  971-1009).  Coffman  cgl. 
memb.  of  Maroon  fm. — Arko.dc  cgl.  with  interbedded  sh.  and  hr.  Conformably 
underlies  Chubb  siltstone  memb.  and  conformably  overlies  Weber  (?)  fm.  In  Salt 
Creek  area.  Park  and  Chaffee  Counties.  Thickness  20  to  1.000  ft.  Named  for 
Coffman  Park,  in  SE.  part  of  area.  Type  section  Is  in  unnamed  valley  In  sec. 
24,  T.  13  S.,  R.  77  W.,  about  2 ml.  N.  of  Coffman  Park,  where  it  is  015  ft.  thick. 
Is  1,000  ft.  thick  about  1 mi.  E.  of  type  section,  and  only  20  ft.  thick  in  Chubb 
Gulch.  Assigned  to  l*enn.(?). 

Coggon  limestone. 

Middle  Devonian:  Central  eastern  Iowa. 

W.  H.  Norton,  1894  down  Acad.  8c  i.  Proc..  vol.  1.  pt.  4.  pp.  23,  24).  Coggon  beds. — 
Heavy-bedded  dolomitic  lss.t  probably  of  Sil.  age.  Umlerlle  Otis  beds. 

In  1901  (Iowa  Geol.  Surv.  vol.  11)  Norton  transferred  his  Coggon  beds  to 
Dev.  and  to  Wapsipinlcon  Is.,  and  they  have  since  been  included  in  that 
fm. 

W.  H.  Norton,  1921  (Iowa  Geol.  Surv.  vol.  27,  p.  374).  Coggon  phase  of  Otis  Is. — 
80ft  mag.  Is.,  liuely  crystalline,  granular,  in  some  places  earthy,  varying  in  color 
from  light-cream  yellow  to  rather  dark  buff.  Fossils  prove  it  to  be  simply  mag. 
basal  portion  of  the  Otis.  Present  in  Linn,  Scott,  and  Cedar  Counties.  Type 
exposures  at  Coggon,  Linu  Co.,  at  crossing  of  Buffalo  River  by  Illinois  Central  Ry., 
where  Ashby’s  quarry  shows  14  ft.  of  it.  In  Linn  Co.  the  Coggon  phase  rests  on 
Bertram  beds;  in  N.  part  of  county  on  Hopkiuton  Is.;  I11  Cedar  Co.  it  is  in 
places  uncon.  on  Leclaire  beds  of  the  Gower,  and  in  places  conformable  on 
Ana  moan  beds. 

M.  A.  Staiubrook,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  pp.  249-251), 
included  Bertram  beds  in  Otis  and  placed  Coggon  below  Otis,  os  did  the  **Conf. 
classification,”  ilg.  1. 

Cohansey  sand. 

Tertiary  (Miocene?) : New  Jersey. 

U.  B.  KUrnmel  and  G.  N.  Knapp.  1904  (N.  J.  Geol.  Surv.  vol.  C,  p.  137).  Cohansey 
sand. — Coarse  quartz  sand  with  occasional  small  pebbles;  locally  cemented  into  ss. 
Contains  clay  lenses  8 to  24  ft.  thick.  Rests  on  Shiloh  marl  [meinh.  of  Kirkwood 
fm.].  Underlies  Beacon  Hill  gravel.  Was  included  iu  Beacon  Hill  of  Salisbury. 

Later  repts  give  thickness  as  0 to  450±  ft. 

Named  for  exposures  along  Cohansey  Creek,  Cumberland  Co.,  N.  J. 

Coharie  formation.  (Of  Columbia  group.) 

Pleistocene:  Atlantic  Coastal  Plain  from  Delaware  to  Florida. 

L.  W.  Stephenson,  1912  (N.  C.  Geol.  Surv.  vol.  3,  pp.  273-277).  Coharie  fm. — 
Sandy  clays,  sands,  more  or  less  argill.  or  arkosic,  and  gravels.  Almost  everywhere 
gravels  or  coarse  sands  constitute  basal  beds;  these  are  irregularly  bedded,  and  In 
many  places  exhibit  cross  bedding.  In  nlmost  all  sections  the  coarser  materials 
at  base  grade  up  into  unstrutifiod  argill.  sands  or  sandy  clays;  and  these  In  turn 
into  a soil  of  gray  sand  or  sandy  or  clayey  loam.  Over  large  areas  the  immediate 
surface  materials,  from  a few  Inches  to  2 or  3 ft.  thick,  consist  of  loose  gray 
sands.  Thickness  of  deposits  25  to  50  ft.  Upper  surface  of  Coharie  deposits 
forms  a terrace  plain,  more  or  less  dissected,  which  slopes  up  from  elevations  of 
about  100  or  170  ft.  along  its  SE.  edge  to  about  230  or  235  ft.  along  foot  of 
escarpment  which  separates  It  from  the  Lafayette  belt.  Oldest  fm.  of  Columbia 
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group  In  N.  C.  Named  for  Great  Coharie  Creek,  a tributary  of  Black  River  in  N.  C. 
Tbe  terrace  plain  formed  by  surface  of  the  fm.  has  a widespread  development  on 
either  side  of  the  narrow  valley  of  this  creek  in  N.  half  of  Sampson  Co. 

C.  W.  Cooke,  1931  (Wash.  Acad.  Sci.  Jour.,  vol.  21,  pp.  503-513),  proposed  to  restrict 
Coharie  fm.  to  the  215-foot  level.  The  terrace  fms.  of  Columbia  group  (including 
the  Coharie)  now  recognized  by  Cooke  from  Del.  to  southern  Ga.  and  probably  into 
Fla.,  are  enumerated  herein  under  Columbia  group. 

Cohulta  conglomerate. 

Misprint  (on  p.  123  of  U.  S.  G.  S.  Bull.  191)  for  Cohut ta  cgl. 

Cohutta  conglomerate. 

Probably  Lower  Cambrian:  Northwestern  Georgia. 

C.  W.  Hayes,  1891  (Geol.  8oc.  Am.  Bull.,  vol.  3,  pi.  3,  p.  4).  [Name  appears  In  this 
rept  at  top  of  Hayes'  Holly  Creek  section,  in  NW.  Ga.,  but  Is  not  defined.  The  cgl. 
referred  to  is  regarded  by  A.  Keith  as  probably  lower  part  of  Great  Smoky 
fm.J 

Probably  named  for  Cohutta  Mtn,  Gilmer  and  Fannin  Counties. 

Cojimar  formation. 

Oligocene  or  Miocene : Cuba. 

R.  H.  Palmer,  1934  (Jour.  Geol.,  vol.  42,  No.  2,  p.  134). 

Colbert  porphyry. 

Pre-Cambrian:  Central  southern  Oklahoma  (Arbtickle  Mountains). 

C.  A.  Reeds.  192(1  (Am.  Mu«.  Nat.  Hist.  Jour.,  vol.  2d,  pp.  470-474.  map*.  Colbert 
porphyry. — Pink  porphyry  dikes  of  pre-Camb.  age. 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z,  pp.  9-10).  Colbert  porphyry. — 
A mass  rising  in  East  Timbered  Hills  to  highest  point  in  Arbuckle  Mtns,  1400:+:  ft. 
altitude.  Is  largely  pink  feldspar  phenocrysts  in  a reddish  to  gray  groundmass.  cut 
by  numerous  dlubase  dikes.  Probably  formed  at  less  depth  than  Tishomingo 
granite.  Lack  of  metantorphism  in  Colbert  porphyry  and  Tishomingo  granite 
suggests  they  are  not  older  than  Algonkiun  ; may  be  as  recent  as  Keweenawan  or 
even  Camb. 

Derivation  of  name  not  stated. 

Colbert  sand. 

A subsurface  sand,  of  Penn,  age,  In  Colbert  pool,  Okla.  (T.  19  N.,  R.  12  E.. 
W.  part  of  Tulsa  Co.),  which  according  to  F.  Aurin  (Okla.  Geol.  Surv. 
Bull.  19,  pt.  2,  chart  opp.  p.  52<>,  1917)  correlates  with  Dutcher  sand. 

t Colchester  formation. 

Lower  Cambrian:  Northwestern  Vermont  (Chittenden  County). 

A.  Keith,  1923  (Am.  Jour.  Sci.,  5th,  vol.  5,  pp.  110,  129).  Colehenter  fm. — Differs 
from  underlying  fms.  in  that  it  contains  numerous  sbaly  and  slaty  beds;  is  lnter- 
bedded  with  sss.  and  dolomites.  Greater  portion  of  fm.  in  northern  sections  is 
sh.,  which  decreases  to  S.,  and  beds  of  calc.  ss.  and  sandy  dol.  become  more 
numerous.  Tbe  shales  are  usually  dark  or  black,  distinctly  banded  and  much 
speckled  with  little  scales  of  mica.  The  ss.  is  gray,  in  thin  layers,  locally  argill., 
but  in  places  calc.  In  Illghgate  and  Swanton  the  fm.  contains  many  non-banded 
massive  layers,  which  weather  light  gray  or  white,  and  many  very  strongly  bedded 
layers  that  are  used  for  flagstones.  A few  layers  of  sandy  dol.  are  present  here 
and  there.  A notable  feature  of  fm.  is  a peculiar  tough,  dark-gray  dol.  that 
weathers  brick  red,  and  which  forms  lenses  as  much  as  5 ft.  thick  and  50  ft.  long 
near  base  of  fm.  In  Swanton  they  are  numerous  and  prominent  and  closely 
associated  with  a peculiar  cgl.  of  irregular  dol.  bowlders  In  a si.  matrix.  The  fm. 
also  contains  another  set  of  lenses  of  massive  blue  marblelzed  Is.,  sharply  separated 
from  the  si.  These  are  best  shown  2 ml.  SB.  of  Swanton,  where  2 of  them  are 
surrounded  by  gray  si.  The  lenses  measure  100  by  CO  ft.  and  105  by  75  ft.  Tho 
fm.  is  uncon.  overlain  by  Milton  dol.  and  grades  Into  underlying  Mallett  dol. 
Thickness  200  to  250  ft.  to  S.  anil  500 ± ft.  at  N.  Named  for  good  exposures  1 to 
2 mi.  N.  of  Colchester  village  in  town  of  Colchester  [Milton  quad.],  which  borders 
Burlington  on  N.  Extends  from  Canada  to  Monkton,  where  it  is  cut  off  by  a 
thrust  fault.  South  of  Monkton  Its  posltiou  in  eastern  sequence  Is  taken  by  a 
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fm.  of  similar  aspect  but  with  leBs  sh.  and  more  dol.  The  Colchester  has  furnished 
a large  part  of  the  Lower  Camb.  fossils  from  Vt.,  and  most  of  them  have  come 
from  Parker  quarry  (now  Howard  quarry),  2%  ml.  N.  60°  W.  of  Georgia.  May 
include  some  Middle  Camb. 

A.  Keith,  1932  (Wash.  Acad.  Sci.  Jour.,  vol.  22,  pp.  360,  371),  renamed  this  fm. 
Parker  si.,  and  abandoned  Colchester  fm.,  because  of  poor  exposures  at  that 
place. 

Coldbrook  group. 

Pre-Cambrian  or  Cambrian:  New  Brunswick. 

G.  F.  Matthew,  1863  (Canadian  Nat.,  vol.  8,  pp.  244,  246-247). 

Cold  Spring  horizon. 

Miocene  or  Pliocene:  Eastern  Texas  (San  Jacinto  County). 

E.  T.  Durable,  1915  (Geol.  Soc.  Am.  Bull.,  vol.  26,  pp.  468,  470,  472,  473,  476).  Cold 
Springs,  W.  of  Trinity  River  (San  Jacinto  Co.],  is  in  midst  of  an  Important 
outcrop  of  the  Fleming.  In  this  region  the  Fleming  brown  and  gray  clay  has 
a considerable  portion  of  brown,  buff,  and  white  sand.  Locally  there  are  large 
boulders  of  grayish-brown  soft  ss.,  some  of  which  are  10  to  12  ft.  long.  There  are 
also  a fine-grained,  bard,  brown  claystone  and  numerous  calc,  nodules ; locally 
crystals  of  selenite;  also  pure  white  sand  with  only  a minor  amount  of  clay. 
Vertebrates  [listed  by  W.  D.  Matthew]  were  secured  from  Cold  Springs  horizon, 
which  is  above  center  of  the  series  of  deposits  in  Trinity  drainage  here  referred 
to  the  Fleming.  Matthew  says  they  are  not  earlier  than  Middle  Mio.  nor  younger 
than  Lower  Pllo.  The  Cold  Springs  horizon  Is  in  upper  half  of  Fleming.  [In 
chart  on  p.  476  the  Cold  Springs  Is  placed  below  the  Burkvllle.  On  map  (p.  448) 
the  town  is  spelled  Cold  Spring,  which  is  spelling  given  in  latest  P.  O.  Guide.] 

E.  T.  Dumble,  1920  (Unlv.  Tex.  Bull.  1869,  p.  237).  Cold  Springs  horizon  Is  much 
higher  than  the  Burkeville,  and  is  in  upper  half  of  Fleming  clay. 

Cold  Springs  granite. 

Pre-Cambrian:  Southwestern  Oklahoma  (Kiowa  County). 

C.  H.  Taylor,  1915  (Okla.  Geol.  Surv.  Bull.  20).  Finest-grained  of  Okla.  granites. 
Is  near  a quartz  monzonite.  The  only  granite  of  commercial  Importance  in  Cold 
Springs  area.  Age  relations  to  other  granites  of  Wichita  Mtns  dint,  cannot  be 
stated  with  certainty.  Appears  to  be  older  than  Lugcrt  granite. 

Coldwater  shale. 

Mississippi  11 : Michigan  (Lower  Peninsula). 

A.  C.  Lane,  as  reported  by  M.  E.  Wadsworth,  1893  (Mich.  Geol.  Surv.  Kept.  1891 
and  1892,  p.  66).  Coldicater  shales,  667  to  l,0O0-f  ft.  thick,  underlie  Marshall 
88.  and  overlie  Richmondville  or  Berea  ss. 

A.  C.  Lane,  1899  <U.  S.  G.  S.  W.  S.  P.  30,  pp.  84-85).  Coldwater  shale*.— In 
general  composed  of  fine-grained,  micaceous,  bluish  shales.  Thickness  896  ft. 
Underlie  Lower  Marshall  and  overlie  Berea  black  sh.,  130  ft.  thick. 

C.  H.  Gordon,  1900  (Mich.  Geol.  Surv.  vol.  7,  pt.  3,  pp.  1-20),  divided  Coldwater 
shales  of  Sanilac  Co.  into  (descending):  (1)  Forestville  shales,  100  to  200  ft.; 
(2)  Richmondville  ss.,  50  to  80  ft.;  (3)  blue  shales,  200  to  250  ft.  Underlie 
Lower  Marshall  ss.  and  overlie  Berea  grit  sh.  (black  shales  50  to  150  ft.  thick). 

A.  C.  Lane.  1902  (Mich.  Geol.  Surv.  vol.  8,  pt.  2,  map  at  end),  also  1909  (Mich.  Geol. 
Surv.  Rept.  1908)  and  later  repts  applied  Coldwater  sh.  to  all  beds  btw.  Marshall 
ns.  above  and  Berea  grit  below,  including  at  base  25  to  55  ft.  of  black  sh.  called 
Sunbury  or  Berea  sh. 

This  basal  black  sh.  was  included  in  Coldwater  sh.  in  most  subsequent 
repts,  including:  U.  S.  G.  S.  Ann  Arbor  folio,  No.  155,  1908;  W.  H. 
Sherzer,  1913  (Mich.  Geol.  and  Biol.  Surv.  Pub.  12)  ; R.  A.  Smith,  1914 
(Mich.  Geol.  and  Biol.  Surv.  Pub.  14)  ; C.  W.  Cook,  1914  (Mich.  Geol. 
and  Biol.  Surv.  Pub.  15)  ; the  1916  geol.  map  of  Mich,  (by  R.  C.  Allen, 
R.  A.  Smith,  and  L.  P.  Barrett)  ; R.  A.  Smith,  1916  (Mich.  Geol.  Surv. 
Pub.  21,  map  opp.  p.  148)  ; C.  G.  Carlson,  1927  (A.  A.  P.  G.  Bull.,  vol.  11, 
p.  959+).  The  following  repts  treated  Sunbury  sh.  as  a distinct  fm., 
underlying  Coldwater  sh.  (restricted)  : W.  F.  Cooper,  1909  (Mich.  Miner, 
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voL  11,  No.  6,  p.  13)  ; W.  M.  Gregory,  1912  (Mich.  Geol.  and  Biol.  Surv. 
Pub.  11)  ; and  R.  B.  Newcombe,  1933  (Mich.  Geol.  Surv.  Pub.  38). 

In  1932  the  U.  S.  Geol.  Survey  adopted  for  its  publications  the  restricted 
definition  of  Cold  water  sh.  and  treated  the  subsurface  Sunbury  sh.  a& 
a distinct  fm. 

In  some  repts  the  so-called  Huron  gritstone  has  been  included  in  over- 
lying  Marshall  ss.  and  in  other  repts  in  Coldwater  sh. 

Named  for  exposures  on  Coldwater  River,  in  Branch  and  Hillsdale 
Counties. 

Coldwater  group. 

Oligocene:  British  Columbia. 

G.  M.  Dawson.  1896  (Canada  Geol.  Surv.,  n.  s..  toL  7,  pp.  26B,  65B  66B.  68B-71B. 
160B-164B).  [ Assigned  to  Olig.  Most  later  Canada  repts  assign  this  group  to 

Olig.,  but  a few  have  assigned  it  to  Eo.  and  some  to  Tcrt .] 

Coldwater  sandstone  member.  (In  Tejon  formation.) 

Eocene:  Southern  California  (Los  Angeles  and  Ventura  Counties). 

W.  S.  W.  Kew,  1924  (TT.  S.  G.  S.  Bull.  753).  The  top  ss.  of  Tojon  fra.  In  partn 
of  Lob  Angeles  Co.  Is  locally  known  as  4* Coldwater  s*.* 

N.  L.  Taliaferro.  1924  (A.  A.  P.  G.  Bull.,  vol.  8.  pp.  789-802).  Coldicatcr  memb.  of 
Tejon  fm. — West  of  Sespe  Canyon,  in  heart  of  an  anticline  along  Coldwater  Creek, 
and  again  to  N.  along  S.  flank  of  Topatopa  Mtns,  there  are  400  to  500  ft.  of  hard 
white  bus.  with  intercalations  of  light-pink,  pale-green,  and  grayish  shales.  The 
sss.  carry  a dwarfed  estuarine  fuuna  of  Eocene  age.  These  beds  have  heretofore 
been  included  with  the  Sespe,  but  since  they  are  fosNillferous,  and  also  differ 
lithologically  from  typical  Sespe,  they  should  be  included  in  Tejon  as  Coldwater 
memb. 

P.  F.  Kerr  and  H.  G.  Schenck,  1928  (Geol.  Soc.  Am.  Bull.,  vol.  39.  p.  1091).  Cold- 
water  ss.,  top  memb.  of  Tejon  fm.,  is  about  2,500  ft.  thick  near  Matillja,  Ventura 
Co.  Is  characterized  by  white  friable  arkose  ss.  interbedded  with  reddish  sandy 
sh.  and  massive  hard  ledges  composed  of  numerous  shells  of  Ostrea  idriaensis  Gabb. 
Has  been  traced  more  than  40  mi.  along  Santa  Ynez  Range  westward  from  type 
loc.  In  Coldwater  Cauyon. 

Cole  sand. 

A subsurface  producing  sand  in  Fayette  ss.  (Eocene)  of  Driscoll  pool, 
Duval  Co.,  Tex.  Lies  higher  than  Mirando  City  sand. 

Colebrooke  schist. 

Pre-Cretaceous:  Southwestern  Oregon  (Port  Orford  quadrangle). 

J.  S.  Diller,  1903  (U.  S.  G.  S.  Port  Orford  folio.  No.  89).  Colebrooke  schist. — Com- 
pletely metamorphosed  sed.  rocks,  in  part  mica  schists  intermingled  with  slates  in 
which  cleavage  is  highly  developed  but  without  definite  crystalline  structure  visible 
to  unaided  eye.  Rocks  always  fine-grained,  with  decided  schistose  structure.  Pre- 
Cret. ; possibly  pre-Dev.  [Type  loc.  not  stated,  but  Colebrooke  Butte  and  sur- 
rounding country  in  Port  Orford  quad,  are  mapped  as  In  this  fm.J 

G.  M.  Butler  and  G.  J.  Mitchell  (1916)  assigned  this  fm.  to  pre-Jurassic;  W.  D. 
Smith  and  E.  L.  Packard  (1919)  assigned  it  to  pre-Camb. 

tCole  Camp  sandstone.  (In  Van  Buren  formation.) 

Lower  Ordovician  (Beekmantown)  : Central  Missouri. 

A.  Winslow,  1894  (Mo.  Geol.  Surv.  vol.  6,  pp.  331,  364-309).  Cole  Camp  ss.— White 
saccharoidnl  ss.,  6 to  25  ft.  thick,  underlying  Osage  Is.  and  overlying  Proctor  Is. 

E.  M.  Shepard,  1904  (Bradley  Geol.  Field  St  a.  Drury  Coll.  Bull.,  vol.  1,  pt.  1,  p. 
42).  Cole  Camp  ss.  is  same  as  Guuter  ss.  (memb.  of  Van  Buren  fm.]. 

E.  R.  Buckley,  1905  (Mo.  Bur.  Geol.  and  Mines  vol.  3,  2d  ser.,  pp.  3-9).  The  ss. 
at  Cole  Camp  is  not  Gunter  ss.  but  a ss.  bed  in  St.  Elizabeth  LRoubidoux]  fm. 

II.  F.  Bain  and  E.  O.  Ulrich,  1905  (U.  S.  G.  S.  Bull.  260,  p.  234,  and  Bull.  267,  p.  12). 
Cole  Camp  ss.  of  Winslow  lsdongg  in  Gasconade  Is.,  which  underlies  St.  Elizabeth 
fm.  [Gasconade  has  been  restricted  to  upper  part  of  Gasconade  of  early  repts,  and 
lower  part  has  been  named  Van  Buren  fm.  Gunter  ss.  is  b&sul  memb.  of  the  Van 
Buren.] 

Named  for  outcrops  on  Cole  Camp  Creek,  Cole  Co. 
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Cole  Canyon  dolomite. 

Cambrian  (Middle?) : Central  northern  Utah  (Tintic  district). 

G.  F.  Loughlin,  1919  (U.  S.  Q.  S.  P.  P.  107).  Cole  Canyon  dol. — Alternating  beds, 
10  to  25  ft.  thick,  with  nearly  white  and  dark-gray  weathered  surfaces ; some  beds 
dense  and  finely  banded,  others  finely  crystalline.  Thickness  500  to  510  ft.  Under- 
lies Opex  dol.  and  overlies  Bluebird  dol.  Scattered  exposures  occur  along  upper 
W.  slope  of  Cole  Canyon.  Top  and  bottom  drawn  arbitrarily  at  lowest  and  highest 
light-colored  bed. 

Coleman  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Somerset  County). 

F.  and  W.  G.  Platt,  1877  (lid  Pa.  Geol.  Surv.  Rept.  II3,  pp.  286.  292).  Coleman  In. 
underlies  Coleman  coal,  from  which  it  is  separated  by  6 inches  of  slate,  uml 
lies  40  ft.  above  Phllson  or  Rose  coal  In  Somerset  Co.  I Probably  same  us 
Cambridge  Is.  memb.] 

Probably  named  for  exposures  at  or  near  Coleman,  Somerset  Co. 

t Coleman  division. 

Permian : Central  Texas. 

E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Kept.,  pi.  3.  p.  lxvii).  Coteman- 
Albtmy  tterit‘8. — Shales,  clays,  and  lss.,  barren  of  coal,  overlying  Waldrip-Clsco 
series  and  underlying  Wichita  beds. 

tt.  S.  Tarr,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept..  pp.  210-213).  Coleman  dir. — 
Alternating  lss.,  clays,  shales,  and  hkb.  overlying  Wnldrlp  coal  div.  The  Is.  forming 
basal  bed  of  Coleman  div.  Is  25  to  100  ft.  thick  and  not  more  than  100  ft.  above 
the  coal  in  Waldrip  div. 

Approx,  same  as  Wichita  fm. 

Named  for  Coleman  Co.  and  for  occurrence  near  town  of  Coleman. 

Coleman  bed.  i 

Coleman  clay.  I (In  Admiral  formation.) 

Coleman  limestone.  J 

Permian:  Central  Texas  (Colorado  IUver  region). 

N.  F.  Drake.  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1.  pp.  421,  424).  Coleman 
bed. — To  S.  mostly  marly  yellowish  clay  with  gome  thin  beds  of  Is.  To  N. 
chiefly  black  or  dark-gray  sandy  clay  sh.  with  many  white  specks  scattered 
through  it.  Thickness  50  to  100  ft.  Memb.  of  Albany  div.  [Wichita  group]. 
Overlies  bed  No.  5 (25  to  60  ft.  of  Is.  with  some  marly  clay)  and  underlies  Elm 
Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132,  p.  193,  pi.  11), 
divided  their  Admiral  fm.  (basal  fm.  of  Wichita  group)  into  (descending)  : Elm 
Creek  Is..  20  to  50  ft.;  “Coleman  clay”  (Drake),  148  ft.:  Coleman.  18.,  12  ft.; 
'*Bed  No.  5”  of  Drake,  3 ft. ; Indian  Creek  sh.,  105  ft. ; Hordes  Creek  Is.,  2 ft. ; 
Lost  Creek  sh.,  46  ft.  They  defined  “Coleman  clay”  as  consisting  of  (descending), 
grayish  yellow  sh.  22  ft. ; yellow-gray  is.  2 ft. ; black  sh.  34  ft. ; muddy  brown 
Is.  1 ft. ; dark  gray  sh.  17  ft. ; gray  is.  1 ft. ; sh.  11  ft. ; sandy  sh.  3 ft. ; sh.  58 
ft. ; and  defined  Coleman  Is.  as  consisting  of  3 ft.  of  yellow  gray  Is.  underlain  by 
6 ft.  of  yellow  sh. 

Named  for  Coleman,  Coleman  Co. 

Coleman  Junction  limestone  member  (of  Putnam  formation). 

Permian:  Central  and  central  northern  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  p.  421).  Coleman  Junc- 
tion bed. — In  descending  order:  Yellowish  friable  Is.,  8 to  10  ft.;  clay,  10  ft.;  mas- 
sive, hard,  brittle,  yellowish  brown,  slightly  cherty  Is.,  20  ft.  Basal  memb.  of 
Albany  div.  Overlies  Santa  Anna  Branch  bed  of  Cisco  div. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  p.  40).  Coleman  Junc- 
tion 18.  memb. — Upper  memb.  of  Putnam  fm..  which  is  top  fm.  of  Cisco  group. 
Assigned  to  Penn.  Overlies  Santa  Anna  Branch  sh.  (lower  memb.  of  the  Putnam). 
Named  for  Coleman  Junction,  Coleman  Co, 

Putnam  fm.  was  transferred  to  Perm.  Wichita  group  in  1933. 
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Coles  Brook  limestone. 

Pre-Cambrian:  Western  Massachusetts  (Berkshire  County). 

B.  K.  Emerson,  1898  (U.  S.  O.  8.  Mon.  29,  pp.  27-28).  Coles  Brook  Is. — More  or 
less  crystalline,  white,  impure  mag.  Is.  Exposed  at  mouth  of  Coles  Brook  and  1 
mi.  to  E. 

B.  K.  Emerson,  1899  (U.  S.  G.  S.  Bull.  159,  pp.  41—43).  Coles  Brook  U. — A re- 
markable linear  outcrop  of  Hinsdale  Is.  7 mi.  long,  which  has  cut  through  the 
Camb.  gneisses  like  a knife,  from  Factory  Hollow,  in  Middlefleld,  to  S.  part  of 
Becket.  Best  exposed  a ml.  NW.  of  Bancroft  Station,  In  Middlefleld,  where  Boston 
and  Albany  R.  R.  cuts  off  a loop  of  Westfield  River  and  Coles  Brook  enters  this 
loop  from  N.  South  from  Coles  Brook  the  Is.  rises  in  a great  hill  S.  of  Middle- 
fleld R.  R.  station,  where  it  Is  330  ft.  thick. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  pp.  20-22  and  map).  Coles  Brook  Is. — 
Coarse,  highly  crystalline,  mag.  Is.,  locally  white  and  pure,  generally  graphitic 
and  greatly  changed  to  a mass  of  Billcates — chondrodite,  wollastonite,  wemerlte, 
hypersthene,  pyroxene,  amphlbole,  titanite,  adularia,  pericline,  and  others.  In 
southern  part  of  State  is  largely  changed  to  pyrrhotite.  Thickness  600  ft.  mux. 
Lies  in  upper  part  of  Hinsdale  gneiss. 

Colesburg  dolomite. 

Silurian  (Niagaran)  : Central  eastern  Iowa. 

C.  [ R.  1 Keyes,  1912  (Iowa  Acad.  Sci.  Proc.,  vol.  19,  pp.  149,  150).  Colesburg  ter- 
rane. — Dol.,  30  ft.  thick,  comprising  next  to  bottom  fm.  of  Niagaran  series.  Over- 
lies  Sabula  dol.,  of  Nlugaran,  and  underlies  Hartwlck  doL,  also  of  Niagaran. 
Separated  from  Hartwick  und  Sabula  by  fauna. 

C.  [R.]  Keyes,  1932  (Pan- Am.  Geol.,  vol.  58,  No.  5,  p.  377).  Is  same  as  Waucoma 
Is.  and  has  priority. 

Named  for  Colesburg,  Delaware  Co. 

Colfax  formation. 

Upper  Jurassic:  Northern  California  (Gold  Belt  region). 

J.  P.  Smith,  1910  (Jour.  Geol.,  vol.  18.  charts  opp.  pp.  217,  221).  Colfax  fm. — 
Tuffs  and  shales  of  Gold  Belt  with  Perisphinctes  colfaxi.  Of  Portland  (Upper 
Jurassic)  age.  Overlies  Mariposa  fm.  [restriction  of  Mariposa)  and  Is  older 
than  Knoxville  fm. 

R.  W.  Gorunson,  1924  (Am.  Jour.  Sci.,  5th,  vol.  8.  p.  162).  Mariposa  fm.  (of 
Auriferous  slates)  of  81erra  Nevada  is  divided  Into  two  parts,  the  lower  part 
l>elng  Mariposa  si.,  and  the  upper  the  Colfax  series  of  the  Gold  Belt.  The  tuff 
beds  of  Colfax  contain  Perisphinctes  colfaxi,  and  the  same  beds  near  Nashville, 
Ainador  Co.,  contain  Sim  birekites  sp. 

Is  upper  part  of  Mariposa  si.  as  used  by  U.  S.  Geol.  Survey. 

Colgate  member  (of  Fox  Hills  sandstone). 

Upper  Cretaceous:  Eastern  Montana  (Dawson  County)  and  southwest- 
ern North  Dakota. 

W.  R.  Calvert.  1912  (U.  S.  G.  S.  Boll.  471,  pp.  189-198).  Colgate  ss.  metnb.  of 
lAtnce  fm. — White  and  yellowish  ss.,  185  ft.  thick,  forming  basal  memb.  of  Lance 
fm.  as  here  Interpreted.  Exposed  on  both  sides  of  Cedar  Creek  anticline.  In 
vicinity  of  Iron  Bluff,  in  NE.  part  of  T.  14  N.,  R.  55  E.,  it  consists  of  following 
l«*ds  (descending)  : (1)  Massive  white  ss.,  most  prominent  stratum  in  region. 
35  ft.;  (2)  brown  ss.  75  ft.;  fossil  leaves  in  bottom  part;  forms  summit  of  Iron 
Bluff;  (3)  sh.  and  bs.,  75  ft.,  fossil  leaves  in  upper  20  ft.  Overlies  Pierre  sh. 
and  underlies,  with  only  locul  unconformities,  500 ± ft.  of  somber  colored  clay 
and  lenticular  sss.  containing  a few  lignite  beds,  which  compose  upper  part  of 
Lance.  Although  in  Iron  Bluff  section  there  is  an  appearance  of  transition  btw. 
Colgate  ss.  and  Pierre  sh.,  whicli  suggests  the  ss.  occupies  the  strat.  position 
of  the  Fox  Hills,  the  evidence  of  fossil  leaves  Indicates  that  much  If  not  all  of 
it  Is  of  later  age.  Lower  part  may  be  Fox  Hills,  but  If  floru  collected  70  ft.  above 
base  is  found  to  continue  to  base  of  Colgate,  then  it  should  be  considered  merely 
as  a memb.  of  Lance  fm.  Named  for  prominent  development  in  vicinity  of  Col- 
gate station,  on  Northern  Pacific  Railway. 

W.  T.  Thom.  Jr.,  and  C.  E.  Dobbin.  1924  (Geol.  Soc.  Am.  Bull.,  vol.  35,  pp.  484-497). 
Colgate  ss.  memb.  Is  here  redefined  and  name  is  applied  to  the  conspicuous 
white  upper  ss.  of  the  Fox  Hills,  typically  developed  btw.  Colgate  station  and 
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Glendive,  Mont.,  and  expensively  exposed  along  Cedar  Creek  anticline  and  else- 
where in  eastern  Mont.  The  35-foot  white  ss.  is  the  upper  (Colgate)  memb.  of 
the  Fox  Hills  and  forms  top  part  of  the  lower  75-foot  as.  of  Iron  Bluff,  its  white 
color  being  masked  in  the  Iron  Bluff  exposure  by  ferruginous  matter  leached 
from  the  overlying  brown  as.  of  the  Lance.  In  addition  to  fossil  leaves  the 
Colgate  ss.  as  here  redefined  contains  abundaut  casts  of  Halymcnites  major 
in  exposure  along  Cedar  Creek  anticline,  and  is  gradational  into  underlying 
marine  strata  on  Little  Beaver  Creek,  S.  of  Baker.  The  Colgate  is  strikingly 
developed  along  the  Missouri  btw.  Hell  Creek  and  Musselshell  River,  consisting 
of  15  to  50  ft.  of  white  ss.  resembling  Its  type  development.  That  the  fluviatile 
basal  ss.  of  Lance  In  central  Mont.  ls= Colgate  ss.  and  upper  white  ss.  of  type 
Fox  Hills  the  writers  feel  confident,  although  this  has  not  been  conclusively 
demonstrated  by  continuous  tracing. 

C.  J.  Hares,  1928  (U.  8.  G.  8.  Bull.  775),  identified  17  to  40  ft.  of  Colgate  ss.  memb. 
in  top  of  Fox  Hills  ss.  of  Marmouth  lignite  field,  N.  Dak. 

Colgate  member.  (In  Skanenteles  shale.) 

Middle  Devonian:  Central  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sci.,  3tb,  vol.  19,  pp.  219,  221,  etc.).  Colgate  memb. 
of  Bkaneatcles  fm. — Fine-grained,  thin-bedded,  cross-bedded  ss.  and  bluish  gray 
aren.  sh.  exposed  on  campus  of  Colgate  Univ.,  Hamilton.  Stratigraphlcally  it  lieft 
at  top  of  Berwyn  memb.  and  Is  transitional  with  it.  Upper  part  consists  of  20 
ft.  of  coarse  aren.  sh.  capped  by  1%  ft.  of  crinoldal  Is.  containing  tipirifer  divari- 
catus,  which  is  characteristic  of  Ccnterfleld  Is.,  basal  memb.  of  overlying  Ludlow- 
ville  fm.  Best  exposures  of  this  upper  sh.  are  at  top  of  Univ.  Quarry  and  In 
falls  and  quarry  behind  the  buildings  of  Hatch's  Red  Gate  stock  farm.  The 
Colgate  Is  not  known  W.  of  E.  margin  of  Cazenovia  quad.,  and  E.  of  type  section 
it  was  but  imperfectly  identified  In  upper  part  of  Gould'B  gully,  Unadilla  Valley, 
where  the  upper  sh.  has  disappeared.  But  the  memb.  is  prominent  in  Chenango 
Valley  and  is  noted  for  its  fine  fossils.  [Although  this  memb.  is  included  in 
Skaneateles  fm.,  diagram  on  p.  219  shows  it  to  be  E.  cquiv.  of  Centerfleld  Is. 
memb.  of  Ludlowville  fm.] 

Collazo  shale. 

Tertiary:  Puerto  Rico. 

C.  A.  Reeds,  1916  (N.  Y.  Acad.  Sci.  Annals,  vol.  26,  p.  437). 

College  Hill  limestone. 

Upper  Ordovician:  Central  Tennessee. 

J.  M.  Safford,  1869  (Geol.  Tenn.,  p.  276).  College  Hill  Is. — Dark  blue,  highly  fos- 
BiliferouB,  coarsely  crystalline  and  roughly  stratified  Is.,  with  more  or  less  of  Us 
laminae  shaly.  Generally  weathers  into  rough,  flaggy  lss.,  and  shaly  matter 
Interstratifled,  often  liberating  multitudes  of  fossils,  especially  small  corals ; some 
of  Is.  layers  are  made  up  wholly  of  corals  and  shells.  Thickness  120  ft.  Well 
exposed  on  College  Hill,  Nashville.  Lowest  layers  are  at  top  of  bluff  at  Wire 
Bridge.  Top  div.  of  Nashville  fm.  Overlies  Cyrtodonta  bed,  a remarkable 
bed  of  coarsely  crystalline,  ashen-gray  or  light  yellowish  gray  Is.,  in  great  part 
made  up  of  valves  of  several  species  [enumerated]  of  fossils. 

College  Point  stage. 

Pleistocene:  Southeastern  New  York  (Long  Island). 

J.  B.  Woodworth.  1901  (N.  Y.  State  Mus.  Bull.  48,  pp.  621-663).  College  Point  delta 
and  College  Point  trtage  included  in  Wisconsin  epoch  of  Nassau  Co.  and  Borough 
of  Queens,  Long  Island. 

Collier  shale. 

Cambrian:  Southwestern  Arkansas  and  southeastern  Oklahoma  (McCurtain 
County). 

A.  H.  Purdue,  1909  (Geol.  Soc.  Am.  Bull.,  vol.  19,  p.  557  ; Slates  of  Arkansas,  Ark. 
Geol.  Surv.,  pp.  30,  31).  Collier  sh. — Dark,  soft,  graphitic,  clay  sh.,  containing 
widely  separated  thin  beds  of  dense,  black,  and  Intensely  fractured  chert.  As 
result  of  squeezing  and  shearing  practically  all  traces  of  bedding  have  disappeared. 
In  places  slaty  cleavage  Is  visible.  Upper  100  ft.  or  more  Is  calc. ; Is.  occurring 
In  dark-colored  crystalline  lenses  And  layers  and  in  beds  several  ft.  thick. 
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Upper  part  of  la.  la  conglomeratic.  Thickness  several  hundred  ft. ; only  upper 
200  ft.  exposed.  Age  unknown.  Underlies,  probably  uncon..  Crystal  Mtn  sa. 

Named  for  Collier  Creek,  Montgomery  Co.,  Ark. 

Collingsworth  gypsum  member  (of  Blaine  gypsum). 

Permian:  Central  northern  Texas,  Texas  Panhandle,  and  southwestern 
Oklahoma. 

F.  W.  Cragin,  1897  (Am.  Geol.,  vol.  10,  p.  3T»6.  footnote).  Collingsworth  gyp.  fm. — 
A higher  gyp.  than  Quanah  gyp.  May  represent  Cave  Creek  fm. 

C.  N.  Gould,  1902  (Okla.  Geol.  Surv.  2d  Blen.  Kept.,  p.  58).  Collingstritrth  gyp. — 
Massive  white  gyp.,  0 to  20  ft.  thick,  composing  upper  gyp.  ledge  of  Greer  div.  In 
Okla.  separated  from  overlying  Delphi  dol.  |now  known  as  Maugum  dol.l  by  20  ft. 
of  red  clay,  and  from  underlying  Cedartop  gyp.  by  red  clay  sh.  Named  for 
exposures  In  Collingsworth  Co.,  Tex. 

C.  N.  Gould,  1924  (A.  A.  P.  G.  Bull.,  vol.  8.  No.  3.  pp.  324-341).  Collingsworth 
gyp.  memb.  is  provisionally  considered  — Shinier  gyp.  memb. 

On  1926  geol.  map  of  Okla  (by  H.  D.  Miser)  this  gyp.  was  included  in 
Blaine  gyp.,  and  the  equiv.  Greer  fm.  was  abandoned. 

Collingwood  formation. 

Middle  Ordovician : Ontario  (Manitoulin  Island)  and  Michigan. 

I*.  E.  Raymond.  1912  (Canada  Geol.  Surv.  Summ.  Kept,  for  1911,  p.  354).  Tjower 
Utica  (Collingwood  fm.). — A thin  fm.  of  layers  of  fine-grained  rather  pure  blue 
Is.  alternating  with  thick  beds  of  soft  brown  sh.  Thickness  not  known  but  ap- 
pears to  la?  less  than  50  ft.  Fauna,  which  is  well  developed  at  Collingwood.  Ont., 
differs  from  that  of  typical  Utica  in  many  respects.  Overlain  by  darker  shale* 
containing  typical  Utica  fauna,  and  underlain  by  Trenton  Is. 

E.  O.  Ulrich,  1913  (12th  Int.  Geol.  Cong,  chart),  placed  Collingtcood  ah.  in  upper 
Trenton. 

C.  Schuchert,  1915  (Textbook  geol.,  p.  629  and  index).  [Collingwood  fm.  is  shown 
In  table  as  top  of  Middle  Ord.,  a9  overlying  Trenton,  and  as  underlying  Utica 
and  Eden.] 

It.  Bassler,  1915  (U.  S.  Nat.  Mus.  Bull.  92,  vol.  2,  pi.  2),  placed  Collingwood  in  upper 
Trenton. 

W.  Malcolm,  1915  (Canada  Geol.  Surv.  Mem.  81.  p.  23),  included  this  fm.  in  Utica. 
R.  Ruedemann  and  G.  M.  Ehlers,  1924  (Geol.  Soc.  Am.  Bull.,  vol.  35,  p.  186 ». 
identified  it  In  Mich,  and  assigned  it  to  upper  Utica,  ns  did  A.  F.  Foerste,  1924 
(Canada  Geol.  Surv.  Mem.  138,  table  opp.  p.  58). 

R.  Ruedemann,  1925  (N.  Y.  State  Mus.  Bull.  258,  pp.  62,  64,  149),  placed  Collingwood 
sh.  below  Gloucester  sh.  and  above  Cobourg  Is.  and  assigned  all  3 to  Utica.  He 
stated  the  deposits  reached  N.  Y.  “only  in  traces.” 

W.  A.  I'arks.  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  p.  229).  If  Collingioood  black  sh. 
Is  to  be  defined  by  presence  of  Ogygites  canadensis  it  must  include  not  only  the 
black  sh.  with  Is.  beds  hut  also  many  ft.  of  upper  Trenton. 

G.  M.  Kay,  1933  (Am.  Jour.  Sci.,  5th.  vol.  26.  No.  151,  p.  2),  and  1935  (Geol.  Soc.  Am. 
Bull.,  vol.  46,  pp.  227-228)  included  Collingwood  in  Trenton  group. 

Collinsville  limestone. 

Pennsylvanian:  Southwestern  Illinois  (Madison  County). 

A.  H.  Worthen,  1873  (111.  Geol.  Surv.,  vol.  5,  p.  315).  Collinsville  Is. — Fossillforous 
Is.,  in  upper  div.  of  Coal  Measures  near  Collinsville.  Madison  Co.,  lying  about 
115  ft.  above  the  coal  seam  mim'd  at  that  point,  which  is  probably  No.  5.  Re- 
garded same  as  Rock  Creek  Is.  | Later  studies  by  E.  W.  Shaw  indicate  that  this 
Is.  Is  probably  older  than  Carlinville  is.  and  is  the  Is.  In  lower  part  of  McLeans- 
boro  fm.  that  Is  known  among  mining  men  as  the  “top  Is.,”  which  lies  100  to  ISO 
ft.  above  Herrin  or  No.  6 coal.) 

Collinsville  granite  gneiss. 

Ordovician  (?) : Northern  central  Connecticut. 

n.  E.  Gregory.  1900  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  6,  pp.  105-107  and 
map).  Collinsville  granite  gneiss. — Two  types  appear  intermingled  without 
order:  (1)  a light-gray,  heavy-bedded,  finely  crystalline  rock,  grading  into  massive 
granite;  and  (2)  a very  dnrk  gray  to  black  variety  which  grades  by  imper- 
ceptible stages  Into  even-handed  hornblende  gneiss  and,  rarely,  Into  schistose 
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phases.  The  darker  varieties  are  produced  by  greater  development  of  biotite  in 
bands  and  patches,  and  the  rock  splits  readily  Into  even  slabs  from  1 inch  to  10 
inches  thick.  Dikes  and  veins  of  fine-grained  granite  and  coarser  pegmatite  occur 
in  Collinsville  granite  gneiss.  Hornblende  and  plagioclase  are  so  abundant  in 
parts  of  the  Collinsville  that  the  whole  fm.  might  be  called  a granodiorite  gneiss. 
Well  exposed  at  Collinsville. 

H.  E.  Gregory  and  H.  H.  Robinson,  1907  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  7. 
p.  34).  The  Collinsville  granite  gneiss  was  originally  granite  and  diorite  intruded 
into  Uartland  [Ilocsac]  schist. 

Coll  ores  limestone. 

Age  (?) : Puerto  Rico. 

C.  R.  Fettke,  1924  (N.  Y.  Acad.  Sci.  Scientific  survey  of  Porto  Rico  and  Virgin 
Islands,  vol.  2,  pt.  2,  p.  149). 

tCollozoie  age. 

A time  term  that  has  been  applied  to  all  post-Keewatin  pre-Camb.  time. 
For  definition  see  U.  S.  G.  i$.  Bull.  761),  pp.  20-27. 

Colmar  shales. 

Upper  Ordovician : Iowa. 

C.  I R. I Keyes,  1931  (Pan-Am.  Geol.,  vol.  55,  pp.  217-222),  Introduced  this  name  to 
replace  Clermont  of  Calvin. 

tColob  sandstone. 

Jurassic  (?):  Southwestern  Utah  (Washington  County). 

E.  Huntington  and  J.  W.  Goldthwait,  1903  (Jour.  Geol.,  vol.  11,  pp.  46-63).  Caleb 
ss. — White  ss.  (Jurassic  of  Dutton  i underlying  Cretaceous  sss.  and  Bh.  and  over- 
lying  Kauab  ss.  (Trlassic  of  Dutton).  [In  1904  (Harvard  Coll.  Mus.  Comp.  Zool. 
Bull.,  g«*ol.  ser.,  vol.  6,  p.  203,  pi.  7)  they  called  the  rocks  Colob  fm..  and  de- 
scribed them  as  hard,  white,  cross-bedded  ss.  Name  apparently  derived  from 
Colob  Creek  on  Colob  Plateau  (spelled  Kolob  on  some  maps),  Washington  Co.l 

According  to  A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeside,  Jr.  (U.  S.  G.  S. 
P.  P.  183,  chart  opp.  p.  33),  Colob  ss.  of  Huntington  and  Goldthwait ’s 
1904  rept.  is = upper  part  of  Navajo  ss. 

Colony  sand. 

A prolific  subsurface  gas  sand,  100  ft.  thick,  opened  at  Colony,  T.  19  S.,  R. 
23  E.,  Kans.,  and  traced  15+  mi. 

Coloradan  series. 

A term  employed  by  C.  R,  Keyes  instead  of  Colorado  group. 

tColorado  conglomerate. 

Term  applied  by  J.  F.  Carll  (2d  Pa.  Geol.  Surv.  Rept.  I,  pp.  38-40,  46. 
1875)  to  the  coarse  cgl.  in  hill-tops  at  Colorado,  Warren  Co.,  NW.  Pa. 
Probably  same  as  Olean  cgl.  memb.  of  Pottsville  fm.  (Penn.). 

Colorado  group.  (Colorado  shale  or  Colorado  formation  where  undivided.) 

Upper  Cretaceous:  Colorado,  Wyoming,  Montana,  Idaho,  North  Dakota, 
South  Dakota,  northeastern  New  Mexico,  Nebraska,  Iowa. 

F.  V.  Hayden,  1876  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  8th  Ann.  Rept.,  p.  45). 
Numbers  2,  3,  and  4 of  the  Cret.,  or  tin*  Fort  Benton,  Niobrara,  and  Fort  Pierro 
divisions,  may  bo  regarded  as  one  group,  under  the  name  of  Colorado  group , as 
adopted  on  Clarence  King's  beautiful  geol.  map  of  Green  River  basin.  Underlain 
by  Dakota  group  and  overlain  by  Fox  Hills  group.  Exposed  along  E.  base  of  Front 
or  Colorado  Range. 

C.  King.  1876  (U.  S.  Geol.  Expl.  40th  Par.,  Atlas,  map  1).  Colorado  includes 
[descending]  Fort  Pierre,  Niobrara,  and  Fort  Benton.  Overlies  Dakota  and 
underlies  Fox  Hill. 

C.  King,  1878  (U.  S.  Geol.  Expl.  40th  Par.,  vol.  1,  pp.  298,  305).  The  name 
Colorado  group  was  suggested  by  Hayden  at  my  request,  for  the  marine  deposits 
conformably  underlying  Fox  Hills  group  and  conformably  overlying  the  Dakota. 
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C.  A.  White.  1878  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  10th  Ann.  Kept.,  pp.  21.  22.  30). 
While  adopting  the  name  Colorado  group  of  Mr.  King,  I,  for  paleontological  reasons 
chiefly,  so  restrict  its  application  as  to  include  only  what  I understand  to  be 
equiv.  with  Nos.  2 (Fort  Benton)  and  3 (Niobrara)  of  Meek  and  Hayden's  original 
section,  leaving  the  equiv.  of  No.  4 (or  Fort  Pierre  group)  to  be  included  with  the 
strata  of  Fox  Hills  group,  instead  of  with  Colorado  group,  as  Mr.  King  haB  done. 
Mr.  Meek,  who  studied  the  paleontology  of  these  groups  so  carefully,  has  shown 
in  his  works  that  while  the  paleontological  affinities  htw.  the  Fort  Benton  and 
Niobrara  groups,  and  the  Fort  Pierre  and  Fox  Hills  groups,  respectively,  are  very 
close,  they  are  comparatively  very  slight  htw.  the  two  former  and  two  latter 
groups,  respectively. 

The  generally  accepted  definition  of  Colorado  group  includes  only  Benton 
and  Niobrara  and  their  equivalents. 

Named  for  exposures  at  E.  base  of  Colorado  or  Front  Range,  Colo. 

tColorado  series. 

Upper  Cretaceous. 

Name  proposed  by  G.  H.  Ashley  (Eng.  and  Min.  Jour.-Press,  vol.  115,  No. 
25,  pp.  110G-110S,  1023)  to  include  Colorado  group  and  underlying 
Dakota  ss. 

Colquitt  formation. 

Upper  Cretaceous  (Gulf  series):  Southwestern  Texas  (Brewster  County). 

W.  S.  Adkins.  1933  (Uulv.  Tex.  Bull.  3232,  pp.  239,  271,  441,  452).  From  Val 
Verde  to  Terrell  Counties  westward  to  beyond  Terllngua,  the  Austin  consists  of 
thin  is.  flags,  chalkier  to  E..  more  crystalline  to  W.  Near  Terlingua  these  arc 
thin  and  are  interbedded  with  much  marly  material,  so  as  to  weather  down  to 
flats.  To  NW.  the  fm.  becomes  more  marly,  until  at  Chlspa  Summit  It  consists 
of  marl  with  thin  subordinate  amounts  of  marly  and  platy  Is.  flags.  This  facies  is 
here  called  Colquitt  fm.  Thickness  1.200  ± ft.  Overlies  Chispa  Summit  fm.  < Eagle 
Ford)  and  underlies  Taylor  clays.  Type  loc.  is  on  Colquitt  ranch  below  Chispa 
Summit,  western  JefT  Davis  Co. 

Colquitz  gneiss. 

Jurassic:  British  Columbia. 

C.  H.  Clapp,  1013  (Canada  Geol.  Surv.  Mem.  36,  p.  57). 

Columbia  group. 

Pleistocene:  Atlantic  Coastal  Plain  from  Delaware  to  Florida. 

W J McGee,  1886  (Rept.  Health  Office  D.  C.  for  1885,  p.  20:  also  Am.  Jour.  Sci.. 
3d,  vol.  31,  p.  473).  Washington  is  located  in  a depression,  or  amphitheater, 
rising  20  to  80  ft.  above  tide,  bounded  on  E.,  N.,  and  SW.  by  bluffs  rising  150 
to  300  ft.  in  altitude  and  traversed  by  l’otomac  River  and  Eastern  Branch. 
Within  this  amphitheater,  and  rising  above  its  periphery  to  an  altitude  of  some- 
thing over  100  ft.,  is  a well-defined  Quut.  deposit  to  which  the  name  Columbia  fm. 
is  applied  by  U.  S.  Geol.  Survey.  It  consists  of'  loam  or  brick  clay  above,  and 
sand,  gravel,  or  both  combined,  below.  Thickness  varies  considerably,  the  upper 
memb.  ranging  from  almost  nothing  to  perhups  20  to  30  ft.,  and  the  lower  from 
perhaps  1 to  20  ft.  The  fm.  is  more  or  less  distinctly  stratified  throughout,  par- 
ticularly In  its  lower  div.,  and  at  base  it  often  becomes  a simple  bed  of  bowlders 
and  gravel  without  considerable  admixture  of  finely  comminuted  materials.  In 
some  places  It  rests  on  gnelsHoid.  schistose,  and  greenstone  rocks.  The  entire 
fm.  appears  to  represent  a subaqueous  delta  of  Potomac  River,  formed  when  the 
sea  rose  far  above  Its  present  level  and  fashioned  the  marine  terraces  exhibited 
in  the  bluffs.  Overlies  Potomac  fm.  In  places  rests  on  gneiss. 

W .T  McGee.  1888  (Am.  Jour.  Sol.  3d,  vol.  35.  pp.  126-143,  367-388.  448-466;  also 
Am.  Ass.  Adv.  8ci.  Proc.,  vol.  36,  pp.  221-222).  Columbia  fm.  consists  of  a series 
of  subestuarine  and  submarine  deltas  and  associated  littoral  deposits,  occupying 
entire  Coastal  Plain  of  Middle  Atlantic  slope  up  to  altitudes  ranging  from  about 
100  ft.  to  S.  to  over  400  ft.  to  N.  Occurs  from  Long  Island  to  Ga.  Rests  uncon. 
on  the  various  known  Tert.  and  Quut.  deposits  of  the  region,  and  has  therefore 
been  Inferred  to  be  Quut.  The  fm.  was  named  for  District  of  Columbia. 
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W J McGee,  1893  (Cong.  G£ol.  Int.  Compte  rendu,  5th  SPSS.,  pp.  231-239).  The 
Columbia  fm.  lias  been  traced  throughout  greater  part  of  Coastal  Plain  from  mouth 
of  Hudson  to  beyond  the  Mississippi,  or  over  an  area  of  more  than  200,000  sq. 
ml.,  Its  thickness  nnd  composition  varying  from  place  to  place  with  the  volumes 
of  rivers  and  with  character  of  sediments  transported  by  them.  Traced  north- 
ward the  fm.  is  found  to  pass  under  the  terminal  moraine  and  the  drift  sheet  it 
fringes. 

In  N.  J.  the  Columbia  group,  ns  the  deposits  are  now  called,  is  divided  into 
(descending)  Cape  May,  Pensauken,  and  Bridgeton  fnts.  In  the  Atlan- 
tic Coastal  Plain  from  Del.  to  Fla.  it  is  now  divided  by  C.  W.  Cooke 
into  following  terrace  fms.  (youngest  to  oldest)  : Pamlico  fra.  (at  25  ft. 
elev.),  Talbot  fm..  restricted  (at  42  ft.  elev.),  Penholoway  fm.  (at  70 
ft.  elev.),  Wicomico  fm.  (at  100  ft.  elev.),  Sunderland  fm.  (at,  170  ft. 
elev.),  Cohnrie  fm.  (at  215  ft.  elev.),  and  Brandywine  fm.  (at  270  ft. 
elev.).  (See  Int.  Geol.  Cong.,  10th,  Guidebooks  Nos.  5 nnd  12,  1933.) 
Cooke  stated  (Guidebook  No.  12.  p.  8)  : The  division  into  fms.  is  based 
chiefly  upon  geomorphology,  the  fill  corresponding  to  each  Pleist.  ter- 
race being  considered  a separate  fm.  and  hearing  the  same  name  as  the 
terrace.  Cooke  regards  all  of  the  fms.  as  chiefly  or  wholly  marine,  but 
some  geologists — especially  M.  K.  Campbell  (Geol.  Soc.  Am.  Bull.,  vol. 
42,  pp.  825-832,  1931)  and  C.  K.  Wentworth  (Va.  Geol.  Surv.  Bull.  32, 
1930) — do  not  recognize  any  marine  terraces  above  the  100-foot  Wicomico 
terrace.  All  of  the  fms.  enumerated  almve  are  present  in  Dist.  of 
Columbia,  the  type  loc.  of  the  group.  Cooke  does  not  recognize  the 
Princess  Anne  terrace  (and  fm.),  which  has  been  assigned  to  12-foot 
elev. 

tColumbia  granite. 

Pre-Cambrian : Central  Virginia. 

A.  I.  Jonas,  1928  (Va.  Geol.  Surv.  prel.  ed.  of  geol.  map  of  Va.).  Columbia  gran- 
ite.— Biotlte  quartz  monzonite.  Intrusive  into  Glenarm  series.  Mapped  at  and 
around  Columbia,  Fluvanna  Co.  Is  pre-Camb. 

A.  I.  Jonas.  1932  (Va.  Geol.  Surv.  Bull.  38,  pp.  18-23,  map).  Columbia  gran- 
ite (pre-Camb.)  ranges  in  composition  from  quartz  monzonite  to  granodiorlte.  It 
was  named  for  Its  occurrence  at  Columbin,  on  Fluvanna-Gooehland  Co.  line,  N. 
of  James  River.  Intrudes  Wlssahlckon  fm.  nnd  the  hornblende  gneiss.  Mytoni- 
tlzed  granite,  the  Shelton  granite  gneiss  facies  of  Columbia  granite , occurs  In  2 
zones  [described].  The  freshest  and  largest  exposures  of  Columbia  granite  are 
In  Cowherd  quarries  at  Columbia,  on  N.  side  of  James  River,  near  highway  00. 

This  name  conflicts  with  Columbia  group  (Pleist.)  of  same  State. 

tColumbia  lava. 

See  Columbia ■ River  basalt. 

Columbia  Ford  limestone. 

Pennsylvanian : Eastern  Kansas. 

L.  C.  Wooster,  1905  (The  Carbf.  rock  system  of  eastern  Kans. ).  [No  definition 
except  that  It  is  Included  in  Humphrey  shale.  Derivation  of  name  not  stated.  If 
It  occurs  In  Humphrey  sb.  it  is  probably  Wakurusa  Is.) 

Columbia  Hill  oil  rock. 

Drillers’  term  for  a bed  in  basal  part  of  Venango  oil  sand  group  of  NW. 
Pa. 

Columbian  marble. 

Trade  name  for  a marble  of  Ord.  age  in  western  Yt.  Derivation  of 
name  not  known. 
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Columbia  River  basalt. 

Tertiary  (Eocene,  Miocene,  and  Pliocene?) : Oregon,  Washington,  and 
northern  Idaho. 

I.  C.  Russell,  1893  (U.  S.  G.  S.  Bull.  108,  map.  nnd  pp.  20-22).  Resting  uncon.  on 
Kittitas  system  and  overlapping  It  to  N.,  there  Is  a great  series  of  lava  sheets, 
composed  principally  of  basaltic  rocks,  which  extend  with  unbroken  continuity, 
not  only  over  whole  of  Douglas  Co.,  but  larger  part  of  Yakima  and  Kittitas 
Counties,  Wash.,  and  besides  are  known  to  pass  southward  beyond  boundaries  of 
Wash.  Although  this  great  series  of  lava  sheets  is  irregular  In  many  ways  aud 
of  an  entirely  different  origin  from  the  sediments  above  aud  below  it,  yet  it 
forms  the  most  important  geological  series  in  the  Northwest.  As  region  it  occupies 
is  drained  almost  entirely  by  Columbia  River,  I venture  to  name  it  Columbia  taro. 
So  far  as  known  this  is  most  extensive  fm.  of  its  kind  in  the  world.  It  is  known 
to  occupy  large  portions  of  Oregon  and  Idaho  and  to  extend  into  northern  Calif. 
Its  estimated  area  is  200,000 ± sq.  ml.  It  is  traversed  by  Snake  River  throughout 
its  entire  course,  and  by  the  Columbia  from  near  mouth  of  Spokane  River  to  where 
the  Columbia  breaks  through  Cascade  Mtns,  a distance  of  800  mi.  The  streams 
tributary  to  the  Coiumbln  from  the  S.,  below  mouth  of  the  Snake,  also  drain  the 
same  great  lava  field.  The  Columbia  lava  is  not  one  vast  flow,  but  Is  composed 
of  many  separate  flows,  sometimes  separated  by  land  surfaces,  which  frequently 
contain  the  stumps  of  large  tr«*es,  or  by  sheets  of  lapilli.  The  sheets  of  which  it 
Is  composed  overlap  and  supplement  each  other,  so  ns  to  form  one  continuous  but 
highly  compound  system.  No  single  sheet  can  be  traced  over  entire  field,  but 
in  sides  of  deep  canyons  that  have  been  eroded  in  its  surface  individual  flows 
may  be  followed  continuously  for  a score  or  more  of  miles.  The  entire  series  varies 
in  thickness  from  300  or  400  ft.  or  less  along  rim  of  canyon  of  Columbia,  on  NW. 
border  of  Dougins  Co.,  to  3.700  ft.,  according  to  Le  Conte,  in  Cascade  Mtns  at  the 
Dalles.  Its  average  thickness  Is  probably  about  2.000  ft.  In  the  best  sections  of 
Columbia  lava  exposed  in  coulees  or  canyons  is  Douglas  Co.  nnd  the  remarkable 
gates  eroded  by  Yakima  River  through  ridges  of  same  material  there  are  frequently 
(5  or  8 distinct  layers  of  basalt  exposed,  from  50  to  150  ft.  thick.  The  rock  is 
usually  a compact  bluish  black  basalt,  with  frequently  a well-defined  columnar  struc- 
ture, but  it  Is  also  at  times  vesicular  and  scoriaceous,  especially  on  surfaces  of 
the  sheets.  Near  upper  surface  of  Columbia  lava  in  Y’akima  region  there  is  a thin 
layer  of  day  formed  ns  a sediment  in  a Tert.  lake  and  later  covered  by  a lava  flow 
100  ft.  thick.  Above  this  b«*d  of  basalt  and  resting  evenly  on  Its  surface  are 
gravels  ami  fine,  evenly  bedded  Iucustrnl  sediments  125  ft.  thick.  Then  comes  a 
sheet  of  columnar  ba&ult  40  to  100  ft.  thick,  which  can  be  traced  from  the  hills 
nbout  Kllcnsburg  eastward  to  Columbia  River  and  appears  again  in  E.  part  of 
Saddle  Mtn.  Above  this  layer  are  the  lacustral  deposits  of  John  Day  system.  The 
presence  of  Mio.  lake  beds  on  the  surface  of  Columbia  lava  and  the  occurrence 
of  Kittitas  system  of  probable  Kocene  age  below  it,  show  that  the  volcanic  out- 
bursts belong  somewhere  near  middle  of  Tert.  [The  map  accompanying  this  rept. 
covers  Yakima,  Kittitas,  Okanogan,  and  Douglas  Counties  and  parts  of  counties 
adjacent  on  the  E.J 

I.  C.  Russell,  1900  (U.  S.  G.  S.  20th  Ann.  Rept.,  pt.  2,  pi.  9),  mapped  the  Tert. 
rocks  of  Mount  Stuart  quad..  Wash.,  and  to  N.  and  E.,  as  follows  (descending)  : 
Kllensburg  as.,  Columbia  lava,  Roslyn  ss.,  Swauk  ss.,  and  andesite,  and  made  the 
following  statements  (pp.  118-134)  : In  U.  S.  G.  S.  Bull.  108  the  author  proposed 
term  ** Kittitas  system"  for  the  fms.  here  named  Roslyn  nnd  Stcauk  sss.  It  has 
been  thought  best  to  abandon  the  provisional  name  first  used.  [p.  118,  footnote.) 
The  Columbia  lava,  in  common  with  Swauk  and  Roslyn  sss.,  has  been  upraised, 
and  removal  of  upper  part  of  these  elevations  has  left  exposed  the  edges  of  4 
distinct  lava  sheets.  The  lowest  sheet  in  Mount  Stuart  quad,  lies  conformably 
on  Swank  ss.  (which  contains  Eocene  plants)  and  is  separated  from  second  or 
Table  Mtn  sheet  (which  is  of  very  wide  extent)  by  Roslyn  ss.  (which  also  contains 
Eocene  plants  and  is  200  to  3.500  or  more  ft.  thick),  with  which  It  also  appears 
to  be  conformable.  Tbe  second  sheet  Is  of  very  wide  extent.  The  third  sheet  is 
300  to  350  ft.  thick.  The  Elbrnsburg  ss.  contains  plants  identified  by  Knowlton  as 
upper  Mio.  The  Roslyn  ss.  is  separated  from  Ellensbtirg  ss.,  which  occurs  stratl- 
graphically  above  it.  by  tbe  several  later  sheets  of  Columbia  lava  and  their  associ- 
ated tuffs.  The  number  of  separate  overflows  in  entire  Columbia  system  is  not 
known,  but  is  certainly  a score  or  more.  They  are  sometimes  separated  by  sedi- 
ments. The  best  exposures  of  Columbia  lava  occur  In  Snake  River  Canyon,  where  a 
vertical  thickness  of  4,000  ft.  can  be  seen  in  a single  escarpment. 
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I.  C.  Russell,  1901  (U.  S.  G.  8.  W.  8.  1*.  53,  p.  28,  footnote).  Columbia  Hirer  lava.— 
In  previous  repts  this  fm.  lias  been  termed  Columbia  lata,  but  to  avoid  confusion 
with  Columbia  fm.  of  Atlantic  States  it  has  been  thought  best  to  change  name  to 
Columbia  River  lava. 

J.  C.  Merriam,  1901  (Univ.  Calif.  Pub.,  Bull.  Dept.  Geol.,  vol.  2,  No.  9).  Columbia 
lava. — The  name  given  to  the  lava  fm.  above  the  John  Day  was  first  used  by  Russell 
(U.  S.  G.  S.  Bull.  108,  p.  20),  who  applied  it  to  the  series  of  eruptives  w’hich  forma 
such  a prominent  feature  of  geology  of  area  drained  by  Columbia  River.  In  region 
discussed  by  Russell  there  are  several  distinct  horizons  of  Columbia  lava,  separated 
by  important  fuis.  belonging  to  different  geological  periods.  Obviously  only  one  of 
them  can  retain  the  name,  if  it  is  to  be  used  as  a series  or  fm.  name  in  geological 
classification.  This  one  should  be  the  horizon  which  is  most  prominent  along 
Columbia  River,  as  it  was  this  fm.  which  suggested  the  name.  Iu  John  Day  basin 
it  is  found  that  the  lavas  of  the  Columbia  form  a well-defined  series  which  lies  htw. 
the  John  Day  [upper  and  middle  Olig.  and  Mio.l  and  Mascall  {middle  Mio.]  fms. 
This  sbries  is  the  one  of  the  several  to  which  the  name  Is  applied  which  has  the 
greatest  lateral  extent,  forming  probably  the  largest  lava  field  in  world  and  one  of 
most  Important  fms.  on  continent.  It  would  seem  advisable  to  restrict  the  name 
Columbia  to  this  horizon.  The  lava  series  is  composed  of  a large  number  of  basalt 
Mows  which  are  sometimes  separated  by  beds  of  tuff.  At  Turtle  Cove  23  flows  were 
couuted  In  the  bluff. 

G.  O.  Smith,  1901  (U.  8.  G.  S.  W.  8.  P.  55),  applied  Yakima  basalt  to  the  Mio. 

part  of  Columbia  River  basnlt,  which  he  stated  included  basalts  of  Eocene,  Mio., 

and  post-Tert.  age. 

G.  O.  Smith  (U.  S.  G.  S.  Ellensburg  folio.  No.  80.  1903,  and  Mount  Stuart  folio. 
No.  100,  1904)  applied  the  name  Teanairay  basalt  to  the  pre-Roslyn  (Eocene)  basalt 
tlow,  and  the  name  Yakima  basalt  to  the  Mio.  (pre-Ellensburg)  basalt  flow 
( 2.000 ± ft.  thick),  and  stated:  In  the  reconn,  surveys  of  central  and  SE.  Wash,  by 
Russell  and  others  the  names  Columbia  lava  and  Columbia  River  lava  have  been 
used,  including  not  only  basalts  of  Eocene,  Mio.,  and  possibly  Pllo.  age,  but  also 

hypersthene  andesite  of  Pleist.  age.  In  detailed  areal  mapping  igneous  rocks  of 

different  ages  must  necessarily  be  separated,  and  therefore  the  name  Teanatcay 
has  been  applied  to  this  fm.,  which  includes  only  the  husalt  flows  and  interbedded 
basaltic  pyroclastics  of  Eocene  age.  and  which  constitutes  a series  that  can  bo 
taken  ns  a unit.  [He  also  applied  the  name  Wen  as  basalt  to  a younger  flow,  20 
to  200  ft.  thick,  interbedded  in  the  Ellensburg  fm.  (Mio.).] 

J.  P.  Huwalda,  1923  (Idaho  Bur.  Mines  and  Geol.  Pam.  No.  5).  Columbia  River 
basalts  are  generally  assigned  to  Mio.  In  SW.  Idaho  they  lie  on  granite  or  on  early 
phases  of  Payette  fm.  and  are  intercalated  with  it.  They  appear  to  be  continuous 
with  the  great  Columbia  River  basalt  flows  of  Wash.,  Oreg..  and  central  Idaho. 

V.  R.  D.  Kirkham,  1931  (Jour.  Geol.,  vol.  39,  No.  3,  pp.  201-239).  Columbia  River 
basalt  (Mio.)  discon,  underlies  Idaho  fm.  in  Idaho,  and  includes,  300  to  1,000  ft. 
below  Its  top.  the  1,000 ± ft.  of  terrestrial  deposits  and  lake  beds  known  as  Payette 
fm.,  which  carry  a Mio.  flora. 

The  U.  S.  Geol.  Survey  at  present  recognizes  Columbia  River  basalt  as  a 
convenient  blanket  term,  covering  basalts  of  Eo.t  Mio.,  and  Plio.(?)  age  in 
the  broad  region  described  by  Russell.  Some  geologists  restrict  the  name 
to  the  Mio.  basalt  (Yakima  basalt). 

See  also  Snake  River  basalt  and  Yakima  basalt. 

Columbus  limestone. 

Middle  Devonian : Ohio. 

W.  W.  Mather,  1859  (Rept.  State  House  Artesian  Well  at  Columbus,  Ohio,  p.  25). 
Columbus  Is.,  138Vi  ft.  thick,  underlie*  15  ft.  of  Dev.  si.  and  overlies  2 ft.  of  gritty 
hard  rocks.  [As  thus  defined  included  at  top  Delaware  is.] 

J.  8.  Newberry,  1873  (Ohio  Geol.  Surv.  vol.  1,  pt.  1,  p.  89).  Columbus  Is. — Very  light- 
colored  Is.,  containing  balls  of  chert.  Forms  lower  part  of  Corniferous  Is.,  while 
8anduBky  Is.  form*  upper  pnrt  of  Corniferous. 

E.  Orton,  1878  (Ohio  Geol.  Surv.  vol.  3).  Columbus  Is. — White  and  buff  Iss.,  45  ft. 
thick,  underlying  the  bone  bed  [6  to  8 ft.  thick]  or  basal  bed  of  Delaware  Is.,  and 
overlying  Waterllme  group  or  Lower  Helderberg  Is.  Includes  ‘'Delhi  stone"  near 
top.  Is  lower  part  of  Corniferous  Is.,  the  Delaware  is.  being  upper  part  of 
Corniferous. 

151027°— 38 32 
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E.  Orton,  1890  (Ohio  Geol.  Surv.,  3d  ser.,  1st  Ann.  Kept.),  Included  the  “bone  bed” 
in  Columbus  Is.,  and  it  has  been  thus  included  in  subsequent  repta  of  all  other 
geologists. 

J.  A.  Bownocker,  1915  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  18),  describes  lower  part 
of  Columbus  Is.  as  gray  and  upper  part  as  usually  buff. 

Named  for  exposures  at  Columbus. 

tColumbus  sandstone.  (In  Cherokee  shale.) 

Pennsylvanian : Southeastern  Kansas. 

E.  Haworth  and  31.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  vol.  2,  p.  100).  Columbus  ss. — 
The  most  extensive  ss.  system  In  Cherokee  shales.  Lies  more  than  200  ft.  above 
base  of  Cherokee  ami  in  places  divides  it  into  two  parts.  Named  for  outcrops 
along  Brush  Creek.  E.  of  Columbus.  Cherokee  Co. 

W.  G.  Pierce  and  W.  II.  Courtier  (unpublished  mss.).  The  term  “Columbus  ss.** 
was  proposed  by  Haworth  and  Kirk  for  the  ss.  exposed  8E.  of  Columbus,  but  was 
rather  loosely  defined  and  would  probably  include  both  Little  Cubin  and  Bluejacket 
ss.  members  of  Cherokee  sh. 

tColumbus  sand. 

Upper  Cretaceous:  New  Jersey. 

G.  N.  Knapp,  as  reported  by  R.  D.  Salisbury.  1899  (N.  J.  Geol.  Surv.  Ann.  Rept. 
State  Geol.  1898,  pp.  35,  30).  Columbus  bed. — Sand  underlying  Marshalltown 
l>ed  and  overlying  Woodbury  bed.  All  included  In  Clay  marl  series  [Matawan 
group!. 

H.  B.  Kiimrnel  and  G.  N.  Knapp.  1904  (N.  J.  Geol.  Surv.  vol.  0.  p.  156).  Columbus 
sand. — White  or  yellow  quartz  sand  marked  by  delicate  lines  of  red.  Thickness 
20  to  100  ft.  Overlies  Woodbury  clay  and  underlies  Marshalltown  clay  marl. 

Preoccupied.  Replaced  by  English  town  sand. 

Named  for  occurrence  at  Columbus,  Burlington  Co. 

tColumbus  marl. 

Upper  Cretaceous  (Gulf  series)  : Southwestern  Arkansas. 

See  explanation  under  Marlbrook  marl. 

Named  for  Columbus,  Hempstead  Co. 

Columbus  quartzite. 

Pennsylvanian:  Central  northern  Utah  (central  Wasatch  Mountains). 

L.  A.  Palmer,  1906  (Minos  and  Min.,  vol.  26,  pp.  438-439),  in  a description  of  rocks 
of  Alta,  divided  the  Carbf.  rocks  into:  (1)  upper  lss.,  1,0004-  ft- ; (2)  Columbus 
qtzite  (or  upper  qtzite),  some  hundreds  of  ft.  (“corresponds  in  geologic  age  to 
Ontario  qtzite  of  Park  City”)  ; (3)  lower  lime.  The  qtzite  appears  to  be  named 
for  Columbus  Consolidated  Mine. 

Same  as  Weber  qtzite. 

tColville  series. 

Upper  Cretaceous  and  Pliocene:  Northern  Alaska. 

P.  C.  Schrader,  1902  (Geol.  Soc.  Am.  Bull.,  vol.  13,  p.  248).  Colville  series. — Chiefly 
heavy-bedded,  partly  consolidated  silts  or  mud  rock,  with  Intercalated  harder 
layers  of  soft  ss.,  Is.,  sh..  lignite,  and  unconsolidated  silts.  Thickness  500  to 
600  ft.  Of  Pllo.  and  Olig.  age.  The  supposed  Olig.  part  Is  best  exposed  along 
Colville  River  near  mouth  of  the  Annktoovuk.  where  it  comprises  lower  150 
ft.  of  section. 

Later  work  proved  Upper  Cret.  age  of  lower  part  of  this  “series”  and  Plio. 
age  of  upper  part. 

Colville  granite. 

Colville  granodiorite. 

Mesozoic  (probably  Cretaceous)  : Northeastern  Washington. 

J.  T.  Pardee,  1918  (U.  S.  G.  S.  Bull.  G77).  (The  granite  and  granodiorite  that 
compose  Colville  batholitb,  in  Colville  Indian  Res.,  are.  for  brevity,  called  Col - 
Ville  granite  and  Colville  granodiorite  in  this  rept.  They  Intrude  Covada 
group.] 
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Colville  quartzite. 

Paleozoic:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver.  1020  (Wash.  Geol.  Surv,  Bull.  20,  p.  08;  map).  Colville  quite. — 
More  homogeneous  than  Addy  qtzite.  Ranges  from  a pure  tight-colored  massive 
rock,  composed  almost  entirely  of  quartz  grains,  to  a flue-grained  pebbly  or  cgl. 
qtzite,  pebbles  usually  less  than  Ik-inch  diam.  Locally  the  belts  become  schistose 
and  even  argil].  South  of  Kettle  Palls  along  Columbia  River  they  grade  into 
schists  and  argillites  and  nre  difficult  to  distinguish  front  the  younger  Mission 
argillite.  Thickness  5,000±  ft.  Rests  with  apparent  conformity  on  Old  Dominion 
Is.  and  underlies  Mission  argillite  and  Clugston  Is.  (Mapped  close  to  town  of 
Colville.] 

Colvin  limestone  member  (of  Washington  formation). 

Permian:  Southwestern  Pennsylvania  (Greene  County)  ami  northern  West 
Virginia. 

I.  C.  White,  1801  (U.  S.  G.  S.  Ball.  05,  pp.  23,  39).  Colvin's  Run  fs.— Bufflsh  Is., 
0 to  10  ft.  thick.  Named  for  Colvin's  Run,  Greene  Co.  Lies  0 to  1 ft.  above 
Waynesburg  "A"  coal  and  30  to  35  ft.  below  Waynesburg  ‘‘B’*  coal.  Included  in 
Dunkard  Creek  series  [Dunkard  group].  Seldom  seen  S.  of  Pa.  line. 

In  several  subsequent  re]  its  by  Pa.  Geol.  Survey  this  Is.  was  called  Calf  hi 
Run  In.,  upon  the  misapprehension  that  the  stream  for  which  It  was 
named  (in  Greene  Co.)  was  correctly  siielled  Calvin,  as  on  the  topog. 
maps.  Later  the  Pa.  Geol.  Survey  changed  the  name  of  the  Is.  to  Colvin 
Run.  In  explanation,  G.  H.  Ashley,  State  Geol.,  slated  (letter  dated  Sept. 
4,  11)31)  that  according  to  the  postmasters  at  Mount  Morris  and  Kirby  the 
name  is  correctly  spelled  Colvin  Run. 

In  1910  the  U.  S.  Geol.  Survey  adopted  Colvin  I*,  memb.  (of  Washington 
fm.)  as  the  name  of  this  Is. 

Colvin  sand. 

A subsurface  sand  of  late  Chester  (Miss.)  age  in  Ind.  that  has  been 
correlated  with  Tar  Springs  ss. 

t Colvins  Run  limestone  member. 

See  Colvin  Is.  memb. 

Colwood  sands  and  gruvels. 

Pleistocene:  British  Columbia. 

C.  H.  Clapp,  1913  (12th  Int.  Geol.  Coug.  Guidebook  8,  p.  294:  Canada  Geol.  Surv. 
Mem.  36,  p.  112);  1914  (Canada  Geol.  Surv.  Mem.  51,  p.  85;  Canada  Geol. 
Surv.  Summ.  Rept.  1912,  p.  51)  ; ami  1917  (Canada  Geol.  Surv.  Mem.  96,  p.  345). 
Colwood  sands  und  gavels.  Pleistocene,  British  Columbia. 

Colwood  formation. 

Recent:  Northwestern  Washington  (San  Juan  Islands). 

R.  D.  McLellan,  1927  (Cniv.  Wash.  Pub.  Geol.,  vol.  2).  Colwood  fm.,  post-Vnshon 
alluvium,  deposited  since  retreat  of  last  glacier.  Thickness  0 to  50  ft.  I Assigned 
to  Recent.] 

Comanehan  series. 

Comanchan  system. 

Terms  applied  by  some  geologists  to  Comanrhr  scries  of  U.  S.  Geol.  Survey 
and  other  geologists. 

Comanche  series  (or  epoch). 

The  provincial  series  of  marine  Lower  Cretaceous  rocks  present  in  South- 
western States  and  the  time  during  which  they  were  deposited.  For 
definition  see  U.  S.  G.  S.  Bull.  799,  pp.  59-61. 
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tComanchean  system. 

Name  introduced  by  T.  C.  Chamberlin  and  R.  D.  Salisbury  in  1906  (Geology, 
vol.  3,  pp.  107-137),  for  major  part  of  Comanche  series,  but  excluding 
at  top  the  rocks  of  Albian  and  Cenomanian  age(  which  they  included 
In  overlying  “system,”  to  which  they  restricted  the  name  Cretaceous. 
See  U.  S.  G.  S.  Bull.  760,  p.  00. 

Comanche  Creek  bed.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  374.  385).  Comanche 
Creek  bt-d. — Clays,  300  ft.  thick,  divided  into  three  parts  by  8 to  10  ft.  of  hard, 
massive  ss.  associated  with  10  to  15  ft.  of  shnly  friable  ss.  and  clay.  Memb. 
of  Strawn  div.  Underlies  Antelope  Creek  bed  and  overlies  Wilbarger  Creek  bed. 

Named  for  Comanche  Creek,  Mills  Co. 
tComanche  Peak  group. 

Lower  Cretaceous  (Comanche  series) : Central  Texas. 

B.  F.  Shumard.  1860  (St.  Louis  Acad.  Sci.  Trans.,  vol.  1,  pp.  583,  584).  Comanche 
Peak  group. — Fosslllferous,  soft,  yellowish  and  whitish  chalky  Is.  and  bull  and 
cream-colored  lss.  of  greater  or  less  compactness.  Thickness  300  to  400  ft. 
Underlies  Caprinn  Is.  [Shumard’s  section  of  this  '‘group’’  at  Shovel  Mm.  Burnet 
Co.,  shows  it  included  Comanche  Peak  la..  Walnut  clay,  and  at  least  larger  part 
of  Trinity  fm.  Name  was  later  used  by  B.  T.  Hill  in  same  sense  as  Fredericksburg 
group.] 

Named  for  Comanche  Peak,  Hood  Co. 

Comanche  Peak  limestone.  (In  Fredericksburg  group.) 

Lower  Cretaceous  (Comanche  series) : Eastern  Texas. 

R.  T.  Hill,  1889  (Tex.  Geol.  Surv.  Bull.  4,  pp.  xiv.  xvil-xlx).  Comanche  Peak  chalk 
bed. — Persistent,  fossiliferous,  white  chalky  Is.,  composing  middle  fm.  of  Fred- 
ericksburg div.  (group].  Conformably  underlies  Caprina  chalk  and  chalky  la. 
(Edwards  Is.]  and  overlies  Exogyra  texana  beds  [Walnut  clay]. 

Named  for  Comanche  Peak,  Hood  Co. 

See  also  under  Fredericksburg  group. 

Comanchian  scries. 

Comanchlun  system. 

Terms  applied  by  some  geologists  to  Comanche  series. 
tCombahee  shale. 

Miocene  (lower  aud  upper) : Southern  South  Carolina  (Colleton  County). 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C-.  advance  copies:  published 
in  1908,  In  S.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  ; 1907  (Summary  of  mineral  resources 
of  S.  C.,  pp.  12,  18,  name  only,  not  defined  | ; and  1908  (S.  C.  Geol.  Surv.,  ser.  4, 
Bull  2,  pp.  435,  464,  465).  Combahec  phasi. — Poorly  stratified  gray  and  yellow 
sb.  with  occasional  pockets  of  glauconite,  and  enclosing  casts  and  moulds  of 
shells  aud,  along  its  littoral  margin,  impressions  of  the  dwarf  palmetto.  Overluln 
by  Parachucla  marl. 

According  to  C.  W.  Cooke  (personal  communication,  15)35)  Combahee  sh. 
of  Sloan  Included  Hawthorn  fm.  (lower  Mio.)  and  Raysor  marl  (upper 
Mio.). 

Apiiears  to  be  named  for  exposures  on  Combahee  River. 

Combe  sandstone. 

Upper  Jurassic:  Northern  California  (Mount  Jura). 

C.  H.  Crirkmay,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  81),  divided  the 
Jurassic  recks  of  Mount  Jura  into  following  fms.  (descending),  but  did  not 
define  any  of  them : 

Upper  Jurassic:  'Combe  a*..  Trail  tuffs  and  cgls..  Lucky  S argillite.  Cooks 
Canyon  aggl.,  Forman  argillite,  North  Ridge  aggl.,  Hlncbman  arkosc. 
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Middle*  Jurassic:  Hull  aggl.,  Moonshine  cgl.,  Mormon  ss.,  Thompson  red  sh., 
Fant  volcanics,  Hardgruve  tuff. 

Lower  Jurassic:  Lilac  argillite. 

C.  II.  Criekmay,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  5,  pp.  S96,  903).  Combe 
fm. — Calc,  marine  ss.  and  cgl.  containing  cobbles  from  the  mid  Upper  Jurassic 
quartz  porphyry  and  from  granitic  plutonics.  Thickness  550  ft.  Rich  but 
ill-preserved  fauna.  Of  late  Upper  Jurussic  age.  Overlies  Trail  tuff  and  cgl. 
Type  loc.,  Combe  Canyon,  N.  of  Mount  Jura. 

Combined  Metals  bed. 

A name  locally  applied  to  40  or  50  ft.  of  Is.  in  Ploche  sh.  of  Piochc  dist., 
Nev.,  which  is  the  productive  horizon  (silver,  lead,  and  zinc)  of  the 
Combined  Metals  mine.  (See  U.  S.  G.  S.  P.  P.  171,  pp.  54-55,  1032.) 

Combs  limestone. 

Upper  Devonian : Eureka  district,  Nevada. 

C.  [R.]  K«*y os,  1928  (Pan-Am.  Geol.,  vol.  40,  pp.  52,  78).  Combs  he. — 1,200  ft. 
thick,  form  top  fm.  of  Nevadan  scries  [Nevada  is.]  in  Nev.  Named  for  Combs 
Peak,  in  neighborhood  of  Eureka. 

Comerio  beds. 

Early  Cretaceous  (?) : Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Scl.  Annals,  vol.  26,  p.  61). 

Comet  Creek  bed. 

Lower  Cretaceous:  Western  Oklahoma  (Custer  County). 

R.  T.  Hill,  1895  (Am.  Jour.  Scl..  3d,  vol.  50,  p.  228).  Conut  Creek  bed.— Isolated 
remnant  of  Cret.  at  Comet  Creek,  G Co.,  Okla..  described  by  Prof.  Jules  Marcou 
as  a single  stratum  of  Gryphaoate  Is..  5 ft.  thick,  containing  one  fossil  species, 
the  O.  pitchrri  of  Marcou.  Probably  part  of  same  general  fm.  as  those  nearby 
at  Camp  Supply  and  Belvidere.  [Marcou  located  Comet  Creek  at  lat.  35°32'21" 
and  long.  99°14'40".] 

Commerce  sandstone. 

Tertiary:  Southeastern  Missouri  (Scott  County). 

C.  L.  Dako,  1918  (Mo.  Bur.  Geol.  and  Mines,  vol.  15,  2d  ser.,  p.  191).  Commerce 
ss. — Prominent  ss.  that  outcrops  at  and  near  Commerce.  Scott  Co.  Best  ex- 
posures in  cuts  of  St.  Louis  & San  Francisco  R.  R.  in  and  just  N.  of  Commerce. 
Rock  moderately  fine-grained,  buff  to  pink,  and  varies  from  loose  friublc  ss.  to 
vitreous  qtzitc.  About  20  to  30  ft.  is  expos’d  in  R.  R.  cuts.  Has  been  referred 
to  Cret.  by  some  of  earlier  writers,  but  Marbut  classifies  It  as  a more  indurated 
phase  of  the  Tert.  Similar  sands  and  qtzites  of  Tert.  age,  underlain  by 
unconsolidated  Tert.  clays,  are  reported  from  many  points  on  Crowley’s  Ridge,  Ark. 

Commercial  limestone  member  (of  Bingham  quartzite). 

Pennsylvanian:  Central  northern  Utah  (Bingham  district). 

A.  Keith,  1905  (U.  8.  G.  S.  P.  P.  38,  p.  40,  map.  sections).  Commercial  18.  memb. 
of  Bingham  qtzite. — Most  extensive  Is.  body  of  Bingham  region.  Commonest 
strata  are  blue  lss.  and  altered  white  marbles,  with  here  and  there  beds 
of  light-blue,  gray,  dark-blue,  and  black  Is. — precisely  the  same  kinds  of  rock  as 
in  Jordan  Is.,  which  lies  a considerable  distance  below  It.  Thickness  0 to  200 
ft.  May  possibly  be  same  as  Yampa  Is.  lentil  and  Jordan  Is.  may  possibly  bo 
same  as  Highland  Boy  Is.  memb.  [Evidently  named  for  Commercial  mine.] 

Commonwealth  ore  formation. 

Age  (?):  Northern  Michigan. 

C.  L.  Romlnger.  1881  (Geol.  Surv.  Mich.,  vol.  4.  pt.  2,  p.  223).  Commonwealth  ore 
fm. — The  ore  fm.  of  Commonwealth  Mine,  Menominee  iron  region,  which  I place 
below  Quinnesec  ore  fm.  of  Qulnnesec  mining  dist. 

tComo  beds. 

Name  applied  by  W.  B.  Scott  in  1897  (Introduction  to  geol.,  pp.  477,  491) 
to  the  beds  in  southern  Wyo.  and  Colo,  which  were  named  Morrison  fm. 
by  G.  H.  Eldridge  in  1896.  In  1907  Scott  adopted  Morrison  fm.,  and 
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Como  beds  (from  Como,  Wyo.)  is  no  longer  used.  W.  C.  Knight,  1900 
l Geol.  Soc.  Am.  Bull.,  vol.  11,  pp.  377-388),  called  these  beds  Como  stage. 
They  have  also  been  called  “Atlantosaurus  beds"  ( paleontologic  name). 
The  Morrison  fm.  is  now  classified  as  Upper  Jurassic. 

Comondu  formation. 

Tertiary:  Mexico  (Lower  California). 

A.  Heim,  1622  (GeoL  Mag.,  vol.  59,  p.  542). 

Comox  formation. 

Cretaceous:  British  Columbia. 

C.  H.  Clapp.  1912  (Canada  Geol.  Surv.  Suinni.  Kept.  1911,  p.  105).  [Age  not 
assigned ; but  MacKonzte,  1922  (Can.  Inst.  Min.  and  Met.,  Mon.  Bull.  No.  122, 
p.  674),  assigned  It  to  Cret.) 

Compton  limestone. 

Mississipplan  (Kinderhook)  : Southwestern  Missouri. 

K.  C.  Moore,  1928  iMo.  Bur.  Geol.  and  Mines  vol.  21,  2d  ser.,  pp.  60,  108-109.  Ill, 
118-122,  131,  158).  Compton  Is. — Light  bluish-drab  or  grayish-blue  compact  Is., 
very  fine  grained  and  breaking  with  coneboidal  fracture ; occurs  in  beds  averaging 
6 to  8 Inches  In  thickness  but  in  places  as  much  as  2 ft.  thick.  Thickness  0 to  25 
ft.  Conformably  overlain  by  (merges  with)  Nortbvlew  fm.  Bests  uncon.  on 
Sylamore  ss.  in  some  places,  but  usuully  lies  on  Ord.  Contains  a typical  Chouteau 
fauna,  and  it  seems  best  to  regard  It  as  a thin  extension  of  a part  of  Chouteau  Is. 
of  central  Mo.  It  la  certainly  not=Loulslana  Is.,  although  in  most  previous  repts 
It  lias  been  called  Louisiana.  In  some  repts  it  baB  been  Included  as  a calc,  facies 
of  Northview  fm.  Cannot  be  correlated  directly  with  previously  recognised  strat. 
units,  and  therefore  the  name  Compton  Is.  Is  proposed.  Named  for  exposures 
along  James  Klver  Iti  vicinity  of  Compton,  near  W.  line  of  Webster  Co.,  where  22  ft. 
is  exposed. 

Compton  formation. 

Ordovician:  Southeastern  Quebec  (Mount  Megantlc  region). 

U.  W.  McGorrlgle.  1935  (Quebec  Bur.  Mines  Ann.  Rept.  1934.  French  ed.,  pt.  B. 
P.  78). 

II.  W.  McGerrigle,  1935  (Quebec  Bur.  Mines,  Rept.  Minister  Mines  1934-35,  pt.  D, 
pp.  71-73).  Sss.  and  slates,  granitic  and  gabbroic  sills  at  base.  Widely  developed 
in  Compton  Co. 

tOonanieut  granite. 

A name  that  has  been  casually  applied  in  some  repts  (for  example,  L.  V. 
Pirsson,  Am.  Jour.  ScL,  3d,  vol.  46,  p.  363,  1893)  to  the  granite  described 
as  granite  of  Conanicut  Island,  southern  Rhode  Island,  which  is  now 
considered  to  be  same  ns  Sterling  granite  gneiss.  (See  B.  K.  Emerson. 
U.  S.  G.  S.  Bull,  f.97,  p.  171  and  map,  1917.) 

Conanicut  arkose. 

Carboniferous:  Southern  Rhode  Island  (Conanicut  Island). 

A.  F.  Focrste.  1899  (U.  8.  O.  8.  Mon.  33,  p.  380).  Conanicut  arkose. — Evidently 
compost'd  of  dctrltal  material  derived  from  the  granite.  Occurs  on  E.  side  of 
Mackerel  Cove,  Conanicut,  Thickness  may  reach  100  ft.  Possibly  contemp.  with 
part  of  Aquldneck  shales. 

A part  of  either  Rhode  Island  fm.  or  Wamsutta  fm.  as  mapped  by  B.  K. 
Emerson,  U.  S.  O.  S.  Bull.  5»7,  1917. 

Conasauga  shale,  also  Conaaauga  limestone. 

Upper  and  Middle  Cambrian:  Northwestern  Georgia,  northern  Alubama,  and 
eastern  Tennessee. 

C.  W.  Hayes,  1891  (Geol.  8oc.  Am.  Bull.,  vol.  2.  pp.  143,  144-148).  Conasauga  sh. — 
Alternating  beds  of  Is.  and  calc.  sh..  1,600  to  2,000  ft.  thick.  Underlies  Knox  duL 
and  overlies  Rome  ss.  Same  as  Knox  sh.  of  E.  A.  Smith  and  J.  M.  Salford. 
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C.  W.  Hayes,  1891  (U.  S.  G.  8.  Bull.  81,  p.  304).  In  section  from  Rome,  Ga.,  to 
Gadsden,  Ala.,  Connaaauga  ah.  Is  1,000  to  2,000  ft.  thick,  and  consists  of  (descend- 
ing) : Thin-bedded  seamy  Is.,  sometimes  blue  and  massive;  yellow  calc,  shales 
grading  Into  seamy  Is.;  earthy  Is.  interbedded  with  shales,  often  wanting  and 
locally  carrying  nodules  of  chert ; yellow  shales ; oolitic  Is.  and  thin  beds  of  light- 
green  or  yellow  shales ; variegated  sandy  shales,  purple,  green,  brown,  etc. 
Overlies  Rome  ss. 

C.  W.  Hayes,  1894  (U.  8.  G.  S.  Ringgold  folio,  No.  2).  Connaaauga  ah. — At  base 
thin  lss.,  in  part  oolitic,  interbedded  with  shales;  In  middle  yellow  or  gmjnlsh 
clay  shales ; at  top  blue  seamy  Is.  or  calc,  shales.  Where  the  oolitic  Is.  is  absent 
bdy  btw.  Connasauga  and  underlying  Rome  fm.  becomes  very  Indefinite.  The  same 
is  true  when  upper  part  of  the  Rome  contains  lss.  Thickness  probably  1,500  to 
2.500  ft. 

C.  W.  Hayes,  1902  (U.  S.  G.  S.  Rome  folio,  No.  78).  Conaaauga  fm.  presents 
several  widely  different  phases  in  this  quad.  At  type  loc.  (in  Dalton  quad.,  to 
NHL)  it  consists  of  great  thickness  of  fine  clay  sh.  with  occasional  beds  of  rather 
pure  blue  Is.  from  n few  Inches  to  several  hundred  ft.  thick.  Near  Rome  and  to 
NE.  it  consists  at  base  of  several  hundred  ft.  of  fine  olive  clay  sh.,  then  beds  of 
oolitic  Is.,  and  finally  of  1,000  ft.  or  more  of  calc,  shales  interbedded  toward  top 
with  blue  lss.  To  8.  of  Rome  the  lss.  Increase.  In  Coosa  Valley  the  fm.  can  be 
divided  Into  3 rather  distinct  phases  : The  upper  part  consisting  of  characteristic 
greenish  siliceous  shales,  in  some  places  replaced  by  greenish  micaceous  ss.  To 
N W.  the  siliceous  beds  are  replaced  by  fine  olive-green  shales,  and  throughout 
central  part  of  valley  this  division  is  represented  by  olive  shales  containing  many 
flat  concretions  of  gray  siliceous  rock  intermediate  btw.  qtzitc  and  chert.  Tbe 
intermediate  div.  of  the  Conasauga  in  Coosa  Valley  Is  clay  sh.  containing  varying 
amounts  of  Is.  The  lower  part  of  fm.  is  wholly  fine  clay  or  slightly  sandy  sh. 

C.  Butts,  1920  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14,  p.  09,  etc.).  Conaaauga 
(“Cooaa”)  fm. — Made  up  of  Is.,  dol..  and  sh.  of  varying  proportions  In  different 
areas:  In  places  It  Is  chiefly  Is.,  In  other  places  chiefly  sh.  Thickness  ranges  from 
500  to  possibly  3.000  ft.  Overlies  Rome  fm.  and  underlies  Brierfleld  dol.  and 
younger  fins,  into  which  Knox  dol.  has  been  divided  in  this  region. 

Named  for  exposures  in  Conasauga  Valley,  Dalton  quad.,  NW.  Ga. 

Conception  slate. 

Pre-Cambrian : Newfoundland. 

C.  D.  Walcott.  1899  (Geol.  Soc.  Am.  Bull.,  vol.  10,  p.  220). 

Conehos  gravels. 

Age(  ?) : Mexico. 

K.  H.  Burrows,  1909  (Min.  and  Sol.  Press,  vol.  99,  p.  327). 

Concord  granite. 

Late  Paleozoic(?)  : Central  southern  New  Hampshire. 

C.  H.  Hitchcock,  1873  (Rept.  Geol.  Surv.  N.  II.  1872,  pp.  9,  12).  Of  the  specific 
members  of  White  Mtn  series  that  known  as  “ Concord  granite '*  has  been  traced 
Irregularly  from  Concord  to  Fitzwllllam.  [p.  32.  On  p.  9 he  calls  It  the  celebrated 
Concord  granite.] 

C.  H.  Hitchcock,  1877  (Geol.  N.  H.  pt.  2).  A not  less  Important  variety  of  Montalban 
group  is  a granitic  gneiss  with  very  different  degrees  of  crystalline  coarseness.  The 
finer  grained  rock  often  displays  no  visible  marks  of  stratification,  though  there 
Is  no  reason  to  doubt  its  sed.  origin,  and,  for  convenience,  this  is  designated 
Concord  granite.  It  is  usually  incoherent,  tender,  and  quite  friable  after  decom- 
position has  commenced,  and  Is  distinguished  from  Lake  granitic  gneiss  by  its 
fineness  of  texture. 

G.  W.  Hawes.  1881  (Am.  Jour.  8ei„  3d,  vol.  21).  Origin  of  Concord  granite 
is  open  to  question.  [He  mapped  it.] 

C.  II.  Hitchcock,  1884  (Bull.  Am.  Mus.  Nat.  Ilist.,  vol.  1,  No.  5,  pi.  16,  pp.  178-179), 
placed  Concord  granite  below  Montalltan. 

W.  O.  Crosby  and  M.  L Fuller,  1896  (Tech.  Quart.,  vol.  9.  p.  330).  Montalban  gneiss 
seems  to  be  merely  a more  gneissoid  phase  of  Concord  granite.  They  are  youngest 
and  most  acidic  of  entire  granite  series  of  the  region.  Intrusions  of  normal 
Concord  granite  occur  chiefly  in  more  massive  fms.  (Wlnnipesaukee  gneiss, 
porphyrltlc  gneiss,  etc.). 
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M.  Billing.  1035  (letter  dnte<l  Auk.  27).  I have  never  studied  Concord  granite 
In  the  field,  hut  would  tentatively  assign  It  to  New  Hampshire  magma  aeries 
[late  I>ev.  or  late  Carbf.  ] from  description  I have  read. 

Concord  formation. 

Ollgoeene:  Western  California  (Sun  Francisco  Bay  region). 

B.  L.  Clark,  1018  (Calif.  Cnlv.  Pub..  Dept.  QeoL  Bull.,  vol.  11.  pp.  84-111).  Con- 
cord fm. — Chiefly  fine  grayish  ss.,  becoming  finer  and  more  shaly  near  top.  and 
Including  at  base  a thin  layer  (fl  inches)  of  egl.  the  boulders  of  which  are  com- 
posed mainly  If  not  entirely  of  tuff,  ss.,  and  ah.  apparently  derived  from  Im- 
mediately underlying  Ollg.  beds.  Thickness  about  250  ft.  On  S.  side  of  Sobrante 
anticline,  In  Concord  quad.,  it  discon,  overlies  Kirker  tuff  and  uncon.  underlies 
Sobrante  as.  [restricted  definition,  and  only  upper  part  of  Lawson's  Sobrante 
ss.J  of  Monterey  group.  Included  in  San  I.orenzo  series.  Is  lower  part  of  So- 
brante as.  ns  defined  by  Lawson,  the  name  Sobrante  being  restricted  by  author  to 
upper  80  to  loo  ft.  of  Lawson's  Sobrante. 

Concreto  shale. 

Pennsylvanian : Southeastern  Kansas. 

G.  I.  Adams.  1004  (U.  S.  G.  S.  Bull.  238,  p.  20).  Concreto  eh. — Clay  sb.,  75  ft. 
thick,  overlying  lola  la.  and  underlying  Allen  (I'lattsburg]  la. 

According  to  II.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  GeoL  and  Mines 
vol.  13).  this  is  same  as  Lane  sh.,  but  according  to  N.  D.  Newell,  1935 
(Kans.  Geol.  Surv.  Bull.  21,  p.  50),  and  R.  C.  Moore,  1930  (Knits.  GeoL 
Surv.  Bull.  22),  It  Includes  true  Lane  sh.  and  2 overlying  fins. (Wyan- 
dotte is.  and  Bonner  Springs  sh.  of  present  Kans.  Geol.  Surv.)  up  to 
base  of  Plattsburg  is.  (See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wil- 
martli,  1930.)  Newell  says  (p.  50  cited  above)  : Concreto  may  prop- 
erly be  used  for  beds  btw.  top  of  loin  Is.  and  base  of  Plattsburg  Is. ; 
but  it  seems  preferable  to  indicate  the  combined  Lane  and  Bonner 
Springs  sh.  by  hyphenated  term  Lane-Bonncr  Springe  sh.,  where  Inter- 
vening Wyandotte  is.  disappears,  thus  avoiding  using  a geographic  name 
that  gives  no  indication  of  its  strat.  relation  to  correlative  units,  and 
the  introduction  of  a different  name  where  separating  lss.  thin  out. 

Named  for  Concreto,  Allen  Co. 

Condon  erosion  surface  (Oregon). 

See  under  Ochocu  erosion  surface. 

Conecuh  sands. 

Pleistocene:  Southeastern  Alabama. 

See  under  t Ozark  sands. 

Probably  named  for  Conecuh  River. 

Conejo  volcnnlcs. 

Miocene:  Southern  California  (western  end  of  Santa  Monica  Mountains). 

N.  L.  Taliaferro,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  pp.  800-801).  One  of  most  lm 
portant  centers  of  Mio.  volcanism  In  the  Stale  lies  in  VV.  end  of  Santa  Monica 
Mtns.  This  region  Is  often  referred  to  as  Conejo  Mms,  and  name  Conefo  volcanic* 
is  here  applied  to  all  volcanic  anil  intrusive  rocks  occurring  In  that  region.  These 
volcanic  rocks  and  the  loterbedded  Mto.  sediments  probably  aggregate  15,000  ft 
In  thickness. 

Conejos  andesite.  (Of  Potosl  volcanic  series.) 

Miocene:  Southwestern  Colorado. 

K.  8.  Larsen,  1917  (Colo.  Geol.  Surv.  Bull.  13.  pp.  20,  38-391.  Conejo.  fm  — 
Lhirk-eolored  andesite  of  compact  texture  and  similar  In  appearance  to  Sum 
mltvillc  undesite.  Presumably  an  auglte  andesite.  Basal  fm.  of  Potosl  vol- 
canic series  in  Platoro-Suminltville  quad.  Underlies  Treasure  Mtn  latlte.  In 
field  we  called  this  fm.  Palisade  andesite.  [Palisade  Is  preoccupied.) 
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W.  H.  Emmons  and  E.  S.  Larsen.  1923  (U.  8.  G.  8.  Bull.  718).  Conejos  fm . is 
0 to  3,000+  ft.  thick  in  Platoro  Summitville  dint.  Named  for  exposures  along 
Conejos  River. 

W.  W.  Atwood  and  K.  F.  Mather,  1932  (U.  8.  G.  8.  P.  P.  106).  Conejos  fm.  is  an 
extremely  variable  volcanic  aggl.  with  intervening  flows  of  andesite.  In  places  in 
Summitville  quad,  a considerable  thickness  of  it  consists  of  stream-laid  gravels 
and  bowlders. 

E.  8.  Larsen.  1935  (U.  S.  G.  8.  Bull.  843).  Conejos  andesite. — In  nearly  all  large 
exposures  of  this  fm.  tuff  breccia  is  in  greater  amount  than  massive  rock.  In 
central  and  thickest  part  of  the  Conejos  volcanic  pile,  in  Summitville.  Conejos, 
and  Del  Norte  quads.,  massive  rock  makes  up  considerable  part  of  fm..  but  near 
borders,  to  W„  in  San  Cristobal  quad.,  and  to  N„  in  N.  part  of  Del  Norte  quad, 
and  8.  part  of  Cochetopa  and  Saguache  quads.,  massive  rock  is  very  subordinate 
and  tuff  breccia,  much  of  it  rather  well  bedded,  makes  up  most  of  fm.  To  S., 
in  Tuans  quad.,  N.  Mex.,  beginning  not  far  8.  of  State  line,  the  fm.  is  made  up 
mostly  of  several  hundred  ft.  of  sands  and  gravels,  composed  chiefly  of  volcanic 
rocks,  with  some  layers  of  pyroclastic  beds  or  flows.  Farther  8.  the  fm.  becomes 
thinner  and  grades  Into  sands  and  gravels  composed  chiefly  of  pre-Cnmb.  rocks. 
In  8.  slopes  of  the  mtns  a variable  thickness  of  soft  bedded  sands  and  gravels 
made  up  of  volcanic  material  underlies  the  normal  Conejos  andesite.  It  has 
been  Included  in  the  Conejos  although  It  may  be  older.  It  Is  commonly  very 
poorly  exposed.  Is  well  developed  in  drainage  of  Chaina  River  in  SE.  part  of 
Summitville  quad,  and  N.  and  E.  of  Quien  Sabe  Mtn,  In  NW.  part  of  Summit- 
ville quad,  and  adjoining  part  of  Pagosa  Springs  quad.,  where  it  overlies  Blanco 
Basin  fm.  The  greater  part  of  the  rocks  of  Conejos  fm.  are  andesitic. 

Conemaugh  formation. 

Pennsylvanian : Pennsylvania,  western  Maryland,  eastern  Ohio,  and  north- 
ern West  Virginia. 

F.  Platt.  1875  (2d  Fa.  Geol.  Surv.  Rept.  It,  p.  8).  Conemaugh  acriea  underlies  Pitts- 
burg  coal  bed,  basal  bod  of  Monongahela  series,  and  overlies  Allegheny  series, 
which  includes  Upper  Freeport  coal  at  top.  The  Conemaugh  Includes  Middle 
Barren  Measures  and  underlying  Mahoning  ss.  [This  definition  accords  with  cur- 
rent definition  of  Conemaugh  fm.  except  that  the  thin  clay  underlying  the  Pitts- 
burg coal  has  for  many  years  been  included  in  Monongahela  fm.] 

The  present  Pa.  Geol.  Survey  classifies  the  Conemaugh  as  a group. 

Named  for  exposures  along  Conemaugh  River,  Pa. 

Conestoga  limestone. 

Ordovician  (Lower)  and  Cambrian (?):  Southeastern  Pennsylvania. 

G.  W.  Stose  and  A.  I.  Jonas,  1922  (Wash.  Acad.  Sci.  Jour.,  vol.  12,  pp.  359.  305- 
366).  Coneetoga  Is. — Dark  slaty  Is.,  coarse  Is.  and  marble  cgl.,  thin-bedded  granu- 
lar blue  Is.  and  thin  graphitic  si.  Overlaps  southeastward  on  all  fins,  from  Ledger 
dol.  to  Harpers  schist.  Probably  older  than  or  in  part  = Cocalico  sh.  and  prob- 
ably of  Chaxy  age. 

E.  B.  Knopf  and  A.  I.  Jonas,  1923  (Am.  Jour.  Scl.,  5th,  vol.  5,  p.  55).  Conestoga 
Is. — Strongly  crumpled,  gray  to  blue,  crystalline  Is.  with  partings  of  black  graphitic 
si.  Is  gashed  by  numerous  veinlets  of  coarsely  crystalline  white  calcite.  To  8. 
around  Mine  Ridge  Hill  It  Is  gray  or  blue,  micaceous,  banded  Is.  In  some  places 
It  comprises  massive  beds  of  white  marble  speckled  with  pblogopite.  Near  base 
are  lentils  of  coarse  Is.  cgl.,  which  arc  now  regarded  as  basal  cgls.  In  a trans- 
gressive series  of  probably  Chaxy  age.  Edgewise  cgls.  occur  near  base  in  some 
places.  Named  for  outcrops  along  Conestoga  Creek  S.  of  Lancaster. 

G.  W.  Stose  and  A.  I.  Jonas,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  pp.  507-524). 
(Detailed  description.] 

G.  W.  Stose  and  A.  I.  Jonas.  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38.  pp.  524-526). 
Conestoga  Is. — Extends  from  NE.  of  Fblln.  along  Chester  and  Quarryville  val- 
leys to  Lancaster,  thence  across  Lancaster,  York,  and  Hanover  valleys  to  Md. 
line.  Rests  uncon.  on  fms.  from  Boekmantown  Is.  to  Harpers  schist  (Lower  Camb.). 
Probably  of  Chazy  or  Black  River  age. 

This  fm.  is  now  classified  by  U.  S.  Geol.  Survey  ns  of  Reekmantown  age 
in  Chester  Valley  and  as  Lower  Ord.  or  Camb.  at  type  loc.  It  has 
yielded  very  few  fossils. 
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Conewago  group. 

Upper  Triassic:  Central  southern  Pennsylvania  (Dauphin  and  York  Coun- 
ties). 

G.  H.  Ashley,  1931  (Topog.  and  Geol.  Surv.  Pa.  Bull.  G,,  p.  77).  Conettayo 
ffroup. — Alternating  hard,  purplish,  or  pinkish  red  ss.  and  red  sh.,  8.000  ft.  thick, 
underlying  Lewisburg  group  and  overlying  Manchester  group,  all  Upper  Tr.  [Cred 
lted  to  |M.  II.]  Bissell.  When  the  Triassic  of  New  Cumberland  quad,  (in  which 
occur  the  geographic  features  indicated)  was  differentiated  for  1931  geol.  map  of 
Pa.,  these  rocks  were  included  in  Gettysburg  sh.,  and  the  underlying  “Manchester 
group”  was  mapped  as  New  Oxford  fm.,  of  which  it  is  a westward  continuation.] 

Conewango  formation. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (Warren  County). 

C.  Butts,  1908  (Pa.  Topog.  and  Geol.  Surv.  Kept.  1906-08,.  pp.  191,  198)  and  1910 
(U.  8.  G.  8.  Warren  folio,  No.  172).  Coiutcwtyo  fm  .—Greenish  sandy  sh.  with 
thin  layers  of  very  fine-grained  greenish,  micaceous,  and  nrgill.  8ss.  and  cgls. 
Thickness  550  ft.  Underlies  Knapp  fm.  and  overlies  Chemung  fm.  Includes 
8alamancu  cgl.  memb.  near  middle.  Marked  change  In  fossils  nt  Conewango 
Chemung  bdy.  Assigned  to  Devono-Carboniferous.  Is -=  Oswayo  and  Cattaraugus 
fms.  of  Olean  and  Salamanca  quads.,  N.  Y.,  which  can  not  be  differentiated  in 
Warren  Co.  because  of  absence  of  red  beds  above  Salamanca  cgl.  Represents 
upper  part  of  Catskill  fm.  but  differs  from  it  in  lithologic  and  paleontologic 
character.  At  base  of  the  Conewango  in  Olean  region,  N.  Y.,  is  Wolf  Creek  cgl.. 
which  appenrs  to  lie  at  about  same  horizon  us  Panama  cgl.  The  fm.  is  named 
for  fact  the  beds  make  most  of  valley  walls  and  uplands  bordering  Conewango 
Creek  S.  of  N.  Y.  bdy. 

G.  II.  Chadwick.  1924  (N.  Y.  State  Mus.  Bull.  251,  p.  157),  correlated  Conewango 
fm.  with  Riceville  sh.  and  underlying  beds,  called  Venango,  shown  as  extending 
to  base  of  LoBoeuf  ss.  (Panama  cgl.).  He  repeated  this  correlation  in  1933 
(Pan-Am.  Geol.,  vol.  60.  No.  3,  p.  195).  Chadwick  classified  the  beds  as  post- 
Chautauquan  and  assigned  them  to  “Brndfordian"  (Upper  Dev.).  On  p.  10  of 
this  Pan-Ara.  paper  he  stated  that  what  has  been  called  Oswayo  in  Tioga  Co., 
Pa.,  is  Cattaraugus  or  older. 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  203),  assigned  Oswayo  sh. 
mrmb.  to  hiM  Riceville  fm.  (restricted  to  lower  part  of  Riceville  of  previous 
repts),  and  named  the  upper  part  of  the  Riceville  of  previous  repts  the  Smcth- 
/i ort  nh.  tnemb.  of  Kna/tp  fm.  He  assigned  his  Smethport  to  Miss,  and  Oswayo 
to  Upper  Dev, 

K.  E.  Caster,  1034  (Bulls.  Am.  Pal.,  vol.  21,  No.  71),  applied  ‘'Conewanyo  serifs"  to 
beds  extending  from  top  of  Riceville  restricted  down  to  base  of  Panama  cgl.  He 
included  typical  Oswayo  sh.  of  Olean  quad.,  N.  Y„  in  his  Riceville  stage  (Riceville 
monothem),  assigned  the  Conewango  to  Dev.  nnd  discarded  “Bradfordian,”  which 
he  stated  included  definitely  Miss,  and  definitely  Dev.  beds.  On  p.  47  he  restricted 
Riceville  to  “Dev.  part”  of  Riceville  of  previous  usage,  and  named  the  “Miss,  part” 
KusJuqua  sh.  (to  replace  his  Smethport  sh.). 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2.  p.  332).  If,  and 
writer  is  not  averse  to  thU.  to  succeeding  Cussewago  or  Knapp  group  is  trans- 
ferred top  40  ft.  of  original  Conewango  at  Warren,  Pa.,  the  Smethport  (subse- 
quently Kushequa)  sh.  of  Caster,  carrying  therewith  the  corresponding  upper 
part  of  the  Riceville,  and  also  the  Devil’s  Den  (Leptodesma)  ss.  near  Smethport, 
then  some  of  the  Miss,  element  (so  called)  is  subtracted  and  the  case  for  Dev* 
age  of  the  Conewango  is  by  thus  much  strengthened.  ( Fossils  listed  and  dis- 

cussed pp.  328—333.] 

The  U.  S.  Geol.  Survey  at  present  classifies  Conewango  fm.  as  Dev.  or 
Carhf. 

Conewango  clay. 

Pleistocene:  Northwestern  Pennsylvania  (Warren  County). 

See  under  Clarendon  gravel. 

Named  for  Conewango  Creek,  Warren  Co. 

Conewango  series. 

See  1934  entry  under  Concicango  fm. 
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Coney  limestone.  (In  Bluefield  formation.) 

Mi.ssissippian : Southeastern  West  Virginia. 

D.  B.  Reger,  1026  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  208,  370).  Corny  la. — Greenish  yellow,  shaly;  occasional  marine  fossils. 
Thickness  0 to  4 ft.  Top  memb.  of  Bluefield  group  [fm.J.  Overlies  Coney  sh. 
and  underlies  Stony  Gap  ss.  Type  loc.  in  vicinity  of  Avis,  Just  opposite  Coney 
Island,  Summers  Co. 

Coney  shale.  (In  Bluefield  formation.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  298,  380).  Coney  ah. — Red,  variegated,  and  sandy;  marine  fossils,  also  a 
persistent  plant  zone;  streaks  of  ss.  or  is.;  40  to  95  ft.  thick.  Underlies  Coney  la. 
and  overlies  Clayton  ss. ; all  members  of  Bluefield  group  [fm.].  Type  loc.  on  E. 
side  of  New  River,  Just  E.  of  Avis  and  Just  opposite  Coney  Island,  Summers  Co. 
Also  exposed  in  Mercer  and  Monroe  Counties,  W.  Va.,  and  in  Giles  and  Tazewell 
Counties,  Va. 

Confederate  limestone  member  (of  Hoxbar  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z.  p.  15).  Confederate  la.  memb., 
basal  memb.  of  Iloxbar  fm.,  reaches  max.  thickness  of  60 ± ft.  at  Its  western- 
most outcrop,  NW.  of  Ardmore.  Elsewhere  It  contains  cgl.  streaks,  with  chert 
and  Is.  pebbles. 

C.  W.  Tomlinson,  1929  (Okla.  Geol.  Surv.  Bull.  46.  pp.  39-40).  Confederate  la. 
memb.,  basal  memb.  of  Iloxbar  fm. ; consists  of  two  resistant  ledges,  each  16-20 
ft.  thick,  of  coarsely  granular,  semi-crystalline  gray  to  buff  Is.,  sparingly  fossillf- 
erous,  separated  by  a 30-foot  interval  of  weaker  material,  part  of  which  is  also 
Is.  Thins  in  general  to  SE.  and  thickens  to  NW.  Lies  400  ± ft.  below  Union 
Dairy  memb.  of  Hoxbar.  Named  because  well  exposed  and  has  been  quarried  a 
short  distance  bock  (W.)  of  Oklahoma  Confederate  Veterans’  Home,  in  SEJ,4  sec. 
36,  T.  4 8.,  R.  1 E„  on  SW.  outskirts  of  Ardmore. 

C.  W.  Tomlinson,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  8,  p.  1085).  According  to 
revised  mapping  Confederate  la.  memb.  has  been  traced  SE.  Into,  Instead  of 
belotc,  Westheimer  memb.  as  mapped  W.  of  Hoxbar,  near  8.  line  of  Carter  Co. 
Weatheimer  la.  can  now  be  dropped  and  Confederate,  geographically  preferable,  be 
substituted.  This  places  base  of  Hoxbar  fm.  slightly  higher  than  base  as 
originally  mapped  by  Goldston  (1922).  However,  as  this  memb.  is  in  that  area 
the  lowest  of  the  conspicuous  Iss.  which  here  constitute  the  most  essential  dis- 
tinguishing characteristic  of  Hoxbar  fm.  as  compared  to  the  fms.  above  and 
below  It,  and  also  includes  the  lowest  Is.  cgl.  (possibly  Intrafornmtional ) above 
Bostwick  memb.  of  Dornick  Hills  fm.,  it  appears  most  appropriate  to  continue 
to  regard  base  of  Iloxbar  as  coincident  with  base  of  Confederate  Is.  memb. 

tCongaree  shales  (also  f Congaree  phase). 

Eocene  (lower  and  middle)  : Central  South  Carolina. 

E.  Sloan,  1905  (8.  C.  Geol.  Surv.  geognostic  map  of  8.  C..  advance  copies ; published 
in  1908,  In  8.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  ; 1907  (Summary  of  mineral  re- 
sources of  S.  C.,  pp.  12,  16).  Conyaree  shales. — The  Conyaree  phase  exhibits 
its  littoral  line  in  Aiken  Co.  along  Hollow  Creek,  near  Savannah  River,  and  ex- 
tends easterly  with  occasional  tongues  forming  shore  line  Indicated  for  Tertiary. 
It  is  delimited  on  S.  by  a line  extending  from  mouth  of  Hollow  Creek  (Aiken 
Co.)  along  Tinkers  Creek  N.  of  Kennedy’s  Bluff  by  Binnaker’s  Bridge  (South  Fork 
Edisto  River >,  by  Springfield,  by  Orangeburg,  by  Jenkins  Hill,  by  Warley  Hill,  and 
by  Fullers  Earth  Creek.  From  this  point  the  fm.  apparently  constitutes  narrow 
bands  whose  respective  lines  around  the  Carolina  Ridge  and  by  Catchall  and 
Naked  Creek  probably  follow  the  littoral  line  Indicated  for  the  Tert.  in  general 
description.  The  Congaree  shales  In  some  localities  grade  upward  to  fl  pen- 
green  marl  (Kennedy's  Bluff  on  Tinkers  Creek ; Binnakers  Bridge  on  Edisto 
River;  Wannamakers  Kiln  on  Caw  Caw  Swamp ; and  to  a limited  extent  at  War- 
leys  Hill).  The  materials  consist  of  buhrstone  and  sands,  shales,  and  marl.  Named 
for  exposures  on  western  scarp  of  Congaree  River  and  the  embayments  of  Its 
tributaries  to  Lang  Syne  and  Wnriey  Hill,  Orangeburg  Co.  fOn  p.  449  of  Bull. 
2 cited  above  Sloan  showed  Conyaree  as  consisting  of  (descending)  buhrstone, 
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Nands,  and  shales,  underlying  Cnw  Caw  shales  and  maria  (basal  part  of  bis 
Warley  Hill  phase)  and  overlying  Black  Mingo  “phase.”  1 

C.  W.  Cooke  and  II.  K.  Shearer,  1918.  (See  1918  entry  under  tConparce  clay  memb.) 

C.  W.  Cooke,  1930  (tJ.  S.  O.  S.  Bull.  867).  Fossils  from  Congaree  phase  of  Sloan 
show  that  It  Included  part  of  Black  Mingo  fm.  (of  Wilcox  age)  and  lower  part 
of  McBean  fm.  (of  Claiborne  age),  and  it  Is  abandoned.  Its  type  loc.  appears 
to  be  on  Elmore  Williams'  place  at  head  of  First  Creek,  0.8  mi.  W.  of  Gaston, 
Lexington  Co. 

tCongaree  clay  member. 

Eocene  (upper)  : Eastern  Georgia. 

J,  O.  Veatcb  and  L.  W.  Stephenson,  1911  (Ga.  Geol.  Surv.  Bull,  26.  p.  267),  ami 
1915  (U.  S.  G.  S.  W.  S.  1*.  341,  pp.  77,  268).  Congaree  clay  memb.  of  McBean  fm. — 
Principally  fullers’  earth  and  drab  or  greenish  sandy  clays.  Fossill ferous.  Its 
name  is  adopted  from  S.  C.,  where  Sloan  has  described  its  distribution  (under 
name  Congaree  ahalea],  In  Ga.  it  lies  at  base  of  Claiborne  group  and  of  McBean 
fm..  resting  uncon.  on  Lower  Cret.  Thickness  at  least  100  ft.  I Named  for 
Congaree,  Richland  Co.,  8.  C.] 

C.  W.  Cooke  and  H.  K.  Shearer.  1918  (U.  S.  G.  S.  P.  P.  120C).  The  beds  called 
Congaree  clay  memb.  of  McBean  fm.  by  Veatch  and  Stephenson  are  of  Jackson 
age  and  much  younger  than  “Congaree  shales”  of  Sloan,  which  are  of  Wilcox 
age.  The  rest  of  McBean  fm.  contains  Claiborne  fossils.  McBean  fm.  is  therefore 
here  restricted  to  beds  of  Claiborne  age.  and  the  “Congaree”  clay  memb.,  which 
is  of  Jackson  age,  is  here  transferred  to  Barnwell  sand  and  renamed  Twiggy  clay 
memb.  of  Bamux'll  fm.  Twiggs  clay  memb.  thins  out  in  Ga.,  near  Savannah 
River  and  is  absent  In  S.  C.  (See  also  C.  W.  Cooke,  1936  (U.  8.  G.  S.  Bull.  867, 
on  S.  C.).l 

Congdon  Hill  moraine. 

Pleistocene  (Wisconsin  stage)  : Rhode  Island  (Narragansett  Bay  region). 

J.  B.  Woodworth,  1896  (U.  S.  G.  8.  17th  Ann.  Kept.,  pt.  1,  table  opp.  p.  988). 

Conglomerate  series. 

Conglomerate  group. 

Conglomerate  measures. 

Names  applied  in  early  repts  to  Pottsvllle  group  of  Appalachian  region. 

Connasauga  shale. 

See  Comiaauga  sh. 

Connaughtic. 

A term  introduced  by  C.  [R.]  Keyes  for  a pre-Camb.  epoch,  separating  his 
Anianic  from  his  Niseonlithic.  (See  Pan-Am.  Geol.,  vol.  55,  pi.  8,  p. 
132,  15)31.) 

Conneaut  group. 

Upj>er  Devonian:  Northwestern  Pennsylvania  and  northeastern  Ohio. 

Am.  Jour.  Sol..  5th.  vol.  27.  p.  471,  June.  1934.  Note.  A new  fttratigraphic  name. — 
In  a paper  by  Gi-orge  II.  Chadwick  accepted  for  publication  in  this  Journal,  the 
new  name  “ Conneaut  group”  (footnote:  Caster,  K.  E..  Bulls.  Am.  l*al„  No.  71, 
now  issuing)  is  employed  to  embrace  the  Upper  Dev.  Girard  and  Chadakoin 
shales  of  NW.  Pa.,  or  lower  Chagrin  of  Ohio. 

K.  E.  Caster.  June  9,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  136,  footnote). 
The  substitution  of  French  Creek  l*.  for  Conneaut  la.,  proposed  in  earlier  parts 
of  this  paper  for  same  memb..  is  at  request  of  G.  II.  Chadwick,  so  that  Conneaut 
may  be  used  ns  n group  name  In  his  forthcoming  revision  of  the  “Portage”  and 
“Chemung.”  The  name  Conneaut  is  «*specially  fitting  for  the  unit  to  which 
he  is  applying  it.  and  “French  Creek”  is  equally  appropriate  for  the  Miss.  Is.  of  this 
paper.  The  name  Conneaut  is  Introduced  to  embrace  Girard  and  Chadakoin 
stages  of  Upper  Dev.  in  NW.  Pa.  and  also  the  underlying  Cuba  ss.  farther  east. 
The  wording  in  Chadwick's  ms.  is  ns  follows:  To  these  pseudo-Chemung  beds,  from 
base  of  tlie  Dunkirk  to  base  of  Cuba  ss.,  I um  proposing  to  apply  the  substi- 
tute and  distinctive  name  Canada  ten  j/  group , and  to  those  from  base  of  Cuba  ss. 
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to  base  of  Wolf  Creek  (Panama)  cgl.,  in  which  the  fauna  has  been  modified  by 
loss  of  Dclthpris  mesacootalis  and  accession  of  Camarotorchia(f)  duplicate,  the 
name  Conneaut  i/roup. 

G.  H.  Chadwick,  Feb.  28,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  No.  2,  p.  351).  I See 
this  entry  under  Canadatcap  group.) 

G.  H.  Chadwick,  Nov.,  1935  (Am.  Mid.  Nat.,  vol.  16,  No.  6,  pp.  860,  862).  Conneaut 
group  (or  lower  Chagrin)  named  for  exposures  on  Conneaut  Creek,  In  O.  and  Pa.. 
which  crosses  the  2 members  of  the  group  present  on  Lake  Erie,  viz,  Girard 
sh.  helow  and  Chndakoin  b»*ds  (I.  C.  White's  “Chemung”)  above. 

t Conneaut  limestone  member. 

Mississippi:!]! : Northwestern  Pennsylvania. 

K.  E.  Caster.  June  9,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  table  opp.  p.  61). 
proposed  Conneaut  Is.  metnb.  to  replace  upper  Meadrille  Is.  of  early  repts  on  NW. 
Pa.  On  p.  136  of  same  book  he  substituted  French  Creek  In.,  for  his  proposed  Con- 
neaut Is.  merab.,  at  request  of  G.  II.  Chadwick,  who  desired  to  apply  "Conneaut” 
to  n Dev.  unit  in  the  same  region. 

tConnecticut  shales,  sandstone,  and  conglomerate. 

t Connecticut  sandstone  group. 

tConnecticut  River  sandstone. 

Names  applied  in  early  Conn,  and  Mass,  repts  to  sed.  purt  of  Newark 
group  as  developed  in  valley  of  Connecticut  River.  The  interbedded 
igneous  flows  are  treated  as  part  of  Newark  group,  the  name  now  uni- 
versally applied  to  these  rocks.  Has  also  been  called  "Otosovm  beds" 
because  the  rocks  contain  footprints  of  Otosoum  tnoodii , a sp.  of 
batraehian. 

Conneilsville  sandstone  member  (of  Conemaugh  formation). 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

F.  Platt.  1876  (2d  Pa.  Geol.  Surv.  Kept.  L).  Conneilsville  s$. — Coarse,  gray,  di- 
agonally bedded  ss.,  65  ft.  thick.  [Called  algo  Ligonier  a*,  on  pp.  17,  19.  20.]  Caps 
highest  hills  in  Ligonier  Valley,  SW.  Pn.,  and  town  of  Conneilsville,  Pa.,  is  built 
on  it.  Lies  about  25  ft.  below  Pittsburg  Is.  and  about  40  ft.  above  Pittsburg 
(Morgantown?)  bs.  [The  Pittsburgh  ss.  is  a much  younger  bed  than  Morgantown 
or  Conneilsville  sss.  The  Morgantown  is  considerably  older  than  the  Connells- 
ville,  according  to  generally  accepted  classifications.] 

Conneilsville  red  bed.  (In  Conemaugh  formation.) 

Pennsylvanian : Southeastern  Ohio,  western  Pennsylvania,  and  northern 
West  Virginia. 

C.  K.  Swartz.  1922  <Md.  Geol.  Surv.  vol.  11,  pi.  6),  applied  name  Conneilsville  red 
bed  to  beds  immediately  underlying  Summertield  is.  in  Muskingum  Co.,  Ohio; 
to  beds  lying  a short  distance  below  Lower  Pittsburgh  ss.  at  Wheeling.  W.  Va. ; 
to  beds  overlying  Little  Clarksburg  coal  and  “Conneilsville  ss.  at  Pittsburgh,  Pa.; 
to  beds  overlying  Conneilsville  ss.  and  underlying  Little  Pittsburgh  coal  in  Pres- 
ton Co.,  W.  Va. ; and  to  a r«Hl  bed  In  midst  of  Conneilsville  ss.  at  La t robe.  Pa. 

Conneilsville  member.  (In  Conemaugh  formation.) 

A term  employed  by  Pa.  Geol.  Surv.  (M.  E.  Johnson,  Topog.  and  Geol. 
Atlas  Pa.,  No.  27.  Pittsburgh  quad.,  p.  31,  1929)  to  include  Conneilsville 
ss.  and  Franklin  coal. 

Connelly  conglomerate.  (In  Oriskany  group.) 

Lower  Devonian : Southeastern  New  York. 

G.  H.  Chadwick,  1908  (Sci.,  n.  s„  vol.  28,  pp.  346-348).  Connelly  egl. — Pebble  beds, 
18  to  20  ft.  thick,  typically  exposed  on  hill  above  South  Rondout  (Connelly  P.  O.  i 
[Ulster  Co.]  and  in  creek  bunk  opposite.  Included  in  Oriskauian.  Underlies 
Glenerle  Is.  and  overlies  Port  Ewen  (“Kingston”). 

W.  Goldring,  1931  (N.  Y.  State  Mus.  lldb.  10,  p.  370),  assigned  this  cgl.  to  Oriskany. 
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Connoquenessing  sandstone  member  (of  Pottsville  formation). 

Pennsylvanian : Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

I.  C.  White,  1878  ( 2d  Pa.  Geol.  Sorv.  Kept.  Q).  Connoquenessing  ss.  ( Lower  Home- 
wood). — Consists  of  (descending):  Very  massive,  hard  white  88.  40  to  50  ft.; 
darkish  sandy  shales,  generally  containing  iron  ore  at  top  and  in  some  places 
a thin  coal  below,  40  to  50  ft. ; hard,  massive,  grayish  brown  ss.  20  to  25  ft. 
Overlies  Sharon  shales.  Lies  20  to  80  ft.  below  Upper  Homewood  [ Homewood J 
ss. 

I.  C.  White.  1878  (2d  I’a.  Geol.  Surv.  Kept.  Q,).  applied  following  names  In  Law- 
rence Co.,  Pa.  (descending)  : Lower  Mercer  iron  shales,  5-10  ft. ; Upper  Conno- 
qttf  nessing  $».,  45  ft. ; Quakertown  coal,  0 to  8 ft. ; Quakertown  iron  shales. 
40  ft. ; Loiter  Connoquenessing  as.,  25  to  50  ft. ; Sharon  Iron  shales,  0 to 
25  ft. ; Sharon  coal.  0 to  3 ft.  The  Upper  Connoquenessing  ss.  forms  upper  cliff 
along  Connoquenessing  Creek  btw.  its  mouth  and  Slippery  Rock,  and  Lower  Con- 
noquencssing  *s.  is  frequently  seen  along  bed  of  Connoquenessing  Creek  [Lawrence 
Co.,  Pa.]. 

H.  M.  Chance.  1879  (2d  Pa.  Geol.  Surv.  Kept.  V,  pp.  221-226).  Connoquenessing  ss. 
gt'oup. — Underlies  Mercer  group  and  overlies  Sharon  group  in  western  Pa.  Thick- 
ness 140-180  ft.  Divided  by  Mr.  White  Into  an  Upper  and  a Lower  Connoquenes- 
sing ss.,  but  it  could  be  readily  subdivided  Into  Upper.  Middle,  and  Lower,  or 
even  into  4 divisions.  As  these  rocks  are  very  variable  in  thickness  and  character, 
being  often  nearly  or  wholly  replaced  by  sh.  and  si.,  they  may  be  called  the 
"Connoquenessing  ss.  group.” 

Conococheague  limestone. 

Cambrian  (Upper)  : Central  southern  Pennsylvania,  western  Maryland,  and 
northwestern  Virginia. 

G.  W.  Stose,  1908  (Jour,  Geol,,  vol.  16,  p.  701).  Conocoeheapue  Is. — Closely  banded 
dark-blue  la,,  characterized  by  beds  containing  thin  sandy  laminae  and  quartz  grains 
that  weather  Into  hard  all,  fragments  and  thin  slabby  sss.  Base  marked  hy  siliceous 
tssis  and  cgls.  of  two  kinds. 

G.  W.  Stose,  1909  (U.  S.  G.  S.  Mercersburg-Chnmbersburg  folio.  No.  1701,  gave  1,63b 
ft.  as  thickness  of  Conococheague  Is. 

Named  for  Conoeoebengne  Creek  in  Scotland,  Franklin  Co.,  Pit.  Underlies 
Beekmantown  Is.  and  overlies  Elhrook  fm. 

Conover  slate. 

Pre-Cambrian  (upper  Hnronlan)  : Northeastern  Wisconsin  (Vilas  County). 

R.  C.  Allen  and  L.  P.  Barrett,  1916  (Mich.  Geol.  and  Biol.  Surv.  Pub.  18.  geol.  ser. 
16.  pp.  123-129).  Conover  slate*. — Soft  red,  gray,  or  black  slates  containing  seams 
of  ferruginous  chert  and  abundant  Iron  carbonate.  Probably  continuous  eastward 
with  si. -Iron  fm  series  of  Iron  River  diet..  Mich.,  of  which  It  Is  regarded  as  a 
tongue.  Underlie  eastern  three-fourths  of  Conover  diet. 

Conroe  sand. 

A subsurface  sand.  250  ft.  thick,  in  Montgomery  Co.,  Tex.  According  to  A. 
Denssen  and  E.  W.  K.  Amiran  (A.  A.  P.  G.  Bull.  vol.  20,  No.  5.  1936,  p. 
540)  It  lies  in  tipper  part  of  Yegua  fm,  in  Conroe  dtst.  (5  ml.  SE.  of 
Conroe.  Montgomery  Co.),  at  about  horizon  of  Tnleta  sand  of  Pettus  dist. 
(See  F.  W.  Mlchnux.  Jr.,  and  E.  O.  Buck.  A.  A.  P.  G.  Bull.,  vol.  20,  No. 
6,  pp.  736-779,  for  description  of  Conroe  oil  field.) 

Conshohockeu  clay. 

Cretaceous1.'  or  Ordovician?:  Southeastern  Pennsylvania  (Montgomery 
County). 

T.  C.  Hopkins,  1899  (Am.  Geol..  vol.  23.  p.  102:  and  Scl.  n.  a..  voL  9.  p.  1391  and 
1900  (Geol.  8oc.  Am.  Bull.,  vnl.  10.  pp  480-482;  also  Pa.  State  Coll.  Ann.  Rept. 
1809  1900).  Conshohocken  claps. — Tough,  plustic.  refractory  days.  30  to  60  ft. 
thick.  Rest  on  blue  1b.  (In  places  white  and  blue)  of  supposed  Trenton  age.  No 
fossils  except  lignite.  Occur  on  hill  N of  Conshohocken.  Resemble  plastic  clays 
of  N.  J..  Long  Island,  and  Marthas  Vineyard. 
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Contention  series. 

Mesozoic  (Lower  Cretaceous?)  : Southeastern  Arizona  (Tombstone  district). 

W.  P.  Blake.  1902  (Tombstone  and  its  mines).  Contention  and  Toughnut  series,  of 
Tombstone  dist.,  consists  of  (descending)  shales,  blue  Is.,  and  qtzite.  It  overlies, 
uncon.  (?),  the  Manganiferous  or  Luck-Sure  series  of  massive,  thick-bedded  lss. 
(Derivation  of  name  not  stated.] 

J.  A.  Church,  1903  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  33,  pp.  8-37).  Contention 
sh.  series. — Contains  a heavy  bed  of  qtzite,  many  thin  lss.  and  thin  qtzltes.  Re- 
garded as  a single  composite  memb.  Thickness  700  ft.  Top  dlv.  of  Toughnut 
series.  Overlies  Blue  lime. 

F.  L.  Runsome.  1920  (U.  8.  G.  S.  Bull.  710I>).  Contention  sh.  series  of  Church  is 
Mesozoic,  probably  Comanche  (Lower  Cret.). 

tContra  Costa  lake  lied. 

Pliocene:  Western  California  (San  Francisco  Bay  region). 

J.  G.  Cooper,  1894  (Calif.  Acad.  Sci.  Proc.,  2d  ser.,  vol.  4.  p.  169).  Contra  Costa  lake 
bed. — Lies  chiefly  on  NE.  slope  of  hills  W.  of  San  Pablo  Creek,  forming  bdy  btw. 
Contra  Costa  and  Alameda  Counties  in  that  purt  of  its  course  about  4*£  ml.  NE. 
of  State  University. 

Contra  Costa  County  Miocene. 

A term  applied  in  earlier  literature  to  the  Mio.  deposits  of  Contra  Costa 
Co.,  Calif.,  which  are  now  divided  into  several  named  fms. 

Conway  granite. 

Late  Devonian  or  late  Carboniferous:  White  Mountains  and  northwestern 
New  Hampshire. 

C.  H.  Hitchcock,  1874  (Geol.  N.  FI.  pt.  1,  btw.  pp.  508  and  545).  Granite  of  Con- 
way,  so  called  since  most  of  town  is  underlaid  by  it.  Carries  much  quartz.  Is 
pre-Camb. 

C.  H.  Hitchcock,  1877  (Geol.  N.  H.  pt.  2,  many  pp.).  Conway  granite. — Contains 
quartz,  feldspar,  and  mica.  Thickness  600  ft.  The  typical  rork  known  as  tho 
**Conway"  is  best  example  of  a real  granite  in  N.  H.  Older  than  Albany  granite. 
[Assigned  to  pre-Camb.  in  this  and  subsequent  repts  of  Hitchcock  and  others.] 

M.  Billings,  1928  (Proc.  Am.  Acad.  Arts  and  Sci.,  vol.  63,  No.  3,  map  and  pp.  67- 
137).  Conway  group  ( Dev . t). — Chiefly  biotite  granite.  Is* Conway  granite  of 
Hitchcock.  At  least  6 distinct  phases  in  North  Conway  quad.,  some  of  which 
are  segregation  phases  and  others  distinct  intrusives : (1)  Red  phase  (coarse 
biotite  granite)  ; (2)  Green  phuse  (relatively  coarse  hastiugsite  granite)  ; (3) 
Boldface  phase  (medium-textured  biotite  granite  low  iu  dark  minerals)  ; (4) 
Diana  phase  (porphyrltic  biotite  granite)  ; (5)  Black  Cap  phase  (fine-grained 
pink  biotite  granite  typically  exposed  on  8E.  slope  of  Black  Cap,  where  it  is 
shattered  by  Conway  granite;  is  of  either  Conway  or  pre-Conway  age)  ; (6)  contact 
phases. 

M.  P.  Billings  and  C.  R.  Williams,  1935  (Geology  of  Franconia  quad.,  N.  H.,  map), 
assigned  Conway  granite  to  late  Dev.  or  late  Carbf.,  and  to  their  White  Mtn 
magma  series. 

Conway  schist. 

Silurian (?):  Western  Massachusetts,  southeastern  Vermont,  and  south- 
western New  Hampshire. 

B.  K.  Emerson,  1892  (U.  8.  G.  8.  Hawley  sheet,  I.  e.,  proof  sheets  of  geol.  maps 
and  text  intended  for  a geol.  folio,  but  never  completed  and  published  in  that 
form,  although  cited  in  U.  S.  G.  8.  Bull.  191,  1902).  Coniray  schist. — Rusty,  con- 
torted, muscovite  schist.  Underlies  Leyden  phyllite  and  overlies  Goshen  schist. 
The  Conway  and  Goshen  comprise  Calciferous  mica  schist  of  Hitchcock. 

B.  K.  Emerson.  1898  (U.  8.  G.  8.  Holyoke  folio.  No.  50;  also  U.  8.  G.  8.  Mon.  29,  pp. 
183-225).  Conway  schist. — Dark  graphitic  mica  schist,  with  biotite,  garnet, 
staurolite,  voisite,  and  many  beds  of  dark  impure  Is.  and  sandy  qtzite.  Thick- 
ness 5,000  (?)  ft.  Probably* Amherst  schist  to  E.  Underlies  Leyden  argillite 
[in  Mass,  and  Vt. ; absent  In  N.  H.]  and  overlies  Goshen  schist.  [See  also  B.  K. 
Emerson,  U.  8.  G.  8.  Bull.  597,  1917,  pp.  4)1-47.  and  map.  In  which  Amherst 
schist  is  assigned  to  Carbf.  and  Conway  schist  to  Sil.(?).l 

Named  for  development  along  the  rivers  in  Conway  and  Deerfield,  Franklin 
Co.,  Mass. 
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Coody  sandstone  member  (of  Atoka  formation). 

Pennsylvanian:  Eastern  Oklahoma  (Muskogee  and  McIntosh  Counties). 

C.  W.  Wilson.  Jr..  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  4,  pp.  503-520).  Coata  as. 
memb. — Massive  ss.,  medium  to  coarse  grained  ; large  pebbles  of  quartz  and  chert 
near  base ; light  to  dark  brown  ; fossiliferous.  Thickness  40  ft.  Basal  memb.  of 
Atoka  fm.  in  Muskogee- Porum  dlst.  Separated  from  overlying  Pope  Chapel  rr. 
memb.  by  150  to  220  ft.  of  sh.  Named  for  exposure  along  Coata  Creek  in  secs.  34 
and  35.  T.  15  N.,  R.  19  E. 

R.  H.  Dott,  1930  (letter  dated  June  12).  One  mi.  S.  of  Muskogee  is  a stream 
called  Coody  Creek,  named  for  one  of  the  old  families  in  the  area.  An  oil 
field  has  been  named  for  it,  and  this  name  is  universally  applied.  The  topog. 
map  shows  it  as  “Coata.”  Since  “Coata”  Is  meaningless  to  anyone  living  or 
working  In  the  area,  1 believe  this  usage  should  be  corrected  to  Coody. 

Cook  sand. 

A subsurface  sand,  of  Penn,  age,  in  Cook  and  Engle  fields,  Shackelford 
Co.,  north-central  Tex.,  lying  at  1,170  to  1,200  ft.  depth. 

Cooke  granite. 

Pre-Cambrian:  Central  southern  Montana  (Park  County). 

T.  S.  Lovering,  1930  (U.  S.  G.  8.  Bull.  811  A.  p.  17).  Medium-grained  pink  granite, 
chiefly  quartz  and  pink  ortboclase.  Cuts  Goose  Creek  granite.  Well  exposed  near 
Cooke  l in  SE.  corner  of  Park  Co.J. 

Cook  Inlet  gravels. 

Pleistocene:  Central  southern  Alaska  (Cook  Inlet  region). 

J.  E.  Spurr.  1900  (U.  S.  G.  S.  20th  Ann.  Kept.,  pt.  7,  pp.  174-175).  Cook  Inlet 
i travels . — PleiHt.  marine  gravels,  extending  from  Cook  Inlet  along  drainage  basin 
of  Skwentna  River  as  far  as  Tordrlllo  Mtns.  Thickness  40  to  100  ft. 

Cook  Mountain  formation.  (In  Claiborne  group.) 

Eocene  (middle)  : Southern  and  eastern  Texas  and  northwestern  Louisiana. 

W.  Kennedy,  1892  (Tex.  Gool.  Surv.  3rd  Ann.  Kept.,  pp.  54-57).  Cook's  Mtn  aeries. — 
Extensive  series  of  marine  beds,  prevailingly  greensands,  but  including  green- 
sand marls,  altered  greensand  with  thin  strata  of  carbonate  of  iron,  indurated 
altered  fossiliferous  greensand,  green  fossiliferous  clays,  glauconitic  sss.  and 
clays,  strntifiiHl  black  and  gray  saudy  clays,  brown  fossiliferous  sands,  black  or 
yellow  clays  with  limy  concretions,  and  occasionally  local  deposits  of  black  sand 
with  gyp.  crystals.  Thickness  390  ft.  Underlies  Yegua  div.  and  overlies  Mount 
Solman  div. 

Sparta  sand  was  for  many  years  treated  as  basal  memb.  of  Cook  Mtn  fm.. 
but  it  is  now  treated  as  a distinct  fm. 

Named  for  Cook  Mtn,  Houston  Co.,  Tex. 

Cook  Ranch  formation. 

Oiigocene  (middle)  : Southwestern  Montana  (Beaverhead  County). 

A.  E.  Wood,  1933  (Jour.  Mammalogy,  vol.  14,  No.  2,  May  1933,  pp.  134-135). 
A smnll  collection  of  Middle  Olig.  fossils  1 listed]  was  found  by  A.  E.,  F.  D..  and 
H.  E.  Wood,  and  R.  Dowden  in  a butte  Immediately  W.  of  rond  opposite  (W.  of) 
front  entrance  to  buildings  of  Cook  Sheep  Co.  Home  Rauch.  8.1  ml.  by  road 
N.  and  E.  of  Dell  railroad  station,  T.  12  8.,  R.  33  E.,  secs.  27  and  34.  This 
butte  forms  W.  (right)  wall  of  valley  of  Sage  Creek,  in  that  part  of  its  course 
which  flows  8.  The  fossils  were  in  3 small  pockets,  at  essentially  same  strat. 
level,  either  Just  above,  or  just  below,  a prominent  ss.  lens.  As  these  bods 
arc  definitely  of  a different  ago  from  those  described  by  Douglass  as  the  Sage 
Creek  bods,  a now  fm.  name  Is  required,  and  Cook  Ranch  Is  elsewhere  propos«>d 
(H.  E.  Wood,  Bull.  Am.  Mus.  Nat.  Hist.,  in  press).  Sage  Creek  fauna  is  middle 
and  upper  Eocene,  according  to  determinations  by  H.  E.  Wood  and  others. 
The  Cook  Ranch  resembles  Brule  of  Big  Badlands  In  composition  and  erosion 
forms.  Most  of  exposure  is  gray  clay,  but  there  are  intercalated  sss..  a foot  or 
less  thick,  roHcmhling  the  Mctamynodon  hss.  Thickness  exposed  estimated  at  125 
ft  At  top  of  bluff  is  a coarse  gravel  (age  undet.)  lying  horizontally  and  uncon. 
above  Cook  Ranch  beds.  Similar  gravels  occur  at  a considerably  lower  altitude 
a short  distance  to  N.  [See  also  H.  E.  Wood.  2nd.  1934  (Am.  Mus.  Nat.  Hist. 
Bull.,  vol.  67,  art.  5,  pp.  250-255,  277),  where  practically  same  description  as 
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above  is  given,  and  where  he  stated  Cook  Ranch  fm.  (Middle  Olig.)  rests  uncon. 
on  Sage  Creek  fm.  (Eocene),  and  is  overlain  uncon.  by.  pebble  beds  of  upper 
Olig.  (?)  or  Mlo.  (?)  age.] 

Cooks  Canyon  agglomerate. 

Upper  Jurassic:  Northern  California  (Mount  Jura). 

C.  H.  Crickmay.  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  1.  p.  81).  [See  under 
Combe  88.] 

C.  H.  Crickmay,  1933  (Geol.  Soc.  Am.  Bull.,  voL  44,  No.  5,  pp.  896.  902).  Cooks 
Canyon  fm. — At  type  loc.  (ridge  btw.  Cooks  Canyon  and  Lights  Creek)  mostly  red 
aggls.  containing  here  and  there  fossil  charcoal  of  coniferous  wood  and  angular 
fragments  from  the  mid  Upper  Jurassic  intrusive  quartz  porphyry.  Iu  Forman 
Ravine  and  neighborhood  it  is  mostly  coarse,  water-laid,  clastic  sediment  of  vol- 
canic origin,  gray  to  green  color,  containing  here  and  there  fossil  charcoal  of 
coniferous  wood.  Thickness  1.900  ft.  at  Cooks  Canyon.  900  ft.  at  Forman  Ravine. 
No  fossils.  Of  middle  Upper  Jurassic  age.  Underlies  Lucky  8 argillite  and  over- 
lies  Forman  argillite. 

Cool  Creek  formation. 

Ordovician : Southern  Oklahoma. 

E.  O.  Ulrich,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  1.  p.  105).  The  upper  part 
of  Simpson  group  of  Okla.  includes  a widely  distributed  and  clearly  distinguish- 
able strat.  unit  of  formational  rank,  previously  neglected.  The  name  Cool  Creek 
fm.  is  applied  to  this  unit.  [All  of  definition.  The  fm.  seems  to  overlie  Tulip 
Creek  fm.  and  to  underlie  Criner  fm.,  but  he  does  not  say  so.] 

C.  E.  Decker,  1933.  See  this  entry  under  Simpson  fm. 

Above  are  only  recorded  uses  of  this  name. 

Cooiedge  chalk. 

Upper  Cretaceous:  Eastern  Texas  (Leon.  Freestone,  and  Limestone 
Counties). 

J.  A.  Waters  and  W.  A.  Reiter,  1930  (A.  A.  P.  G.  Bull.,  vol.  14.  pp.  322-323).  The 
highest  chalk  in  Taylor  fm.  in  wells  and  outcrops  in  Leon,  Limestone,  and  Free- 
stone Counties.  Well  exposed  3 mi.  NW.  of  Cooiedge,  on  main  road  to  Hubbard, 
Limestone  Co.,  where  it  consists  of  white  marl.  Lies  at  top  of  Taylor  fm. 

W.  S.  Adkins,  1933  (Unlv.  Tex.  Bull.  3232,  p.  466).  Cooiedge  chalk  is  a higher  Taylor 
chalk  than  Marlin  chalk. 

L.  W.  Stephenson,  1934  (letter  duted  Feb.  3),  stated  that  this  bed  is  not  chalk  and 
that  it  is  merely  a part  of  Neylandville  marl,  the  basal  fm.  of  Navarro  group. 

Coombs  limestone  member  (of  Islesboro  formation). 

Cambrian  (?)  : Central  southern  Maine.  (Penobscot  Bay  quadrangle). 

G.  O.  Smith,  E.  S.  Bnstin,  and  C.  W.  Brown,  1907  (U.  S.  G.  S.  Penobxcot  Bay  folio, 
No.  149,  pp.  2-3).  Coombo  U.  memb. — Chiefly  shaly  or  qtzitic  Is.,  but  in  three 
localities  it  Is  represented  by  fairly  pure  Is.  Thickness  7 to  100  ft.  Top  memb.  of 
Islesboro  fm.  Underlies  Battle  qtzite.  Is  unsigned  to  Camb(?).  Named  for  ex- 
posures near  Coombs  Point,  on  NE.  shore  of  Islesboro.  Waldo  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  Islesboro  fm.  is  included  in 
the  Camb.  and  Ord.  block. 

Coon  Creek  tongue  (of  Ripley  formation). 

Upper  Cretaceous:  Western  Tennessee,  southern  Kentucky  (?),  southern 
Illinois  (?),  and  northern  Mississippi  (?). 

B.  Wade,  1917  (Johns  Hopkins  Univ.  Ore.,  n.  s..  No.  3,  Whole  No.  293,  pp.  74,  101). 
Coon  Creek  horizon  or  metnb. — Variable  sediments,  ranging  from  local  lenses  of 
impure  Is.  through  very  fossiliferous  marls  to  glauconitic  sands  and  gypsiferous 
clays  poor  in  fossils.  The  sediments  containing  Coon  Creek  fauna  are  dark  bluish 
green  and  gray  clayey  sands  at  base  of  Ripley  fm.,  n thickness  of  more  than  30 
ft.  of  which  Is  exposed  along  banks  of  Coon  Creek,  McNairy  Co.,  Tenn.  Overlies 
Selma  chalk  and  is  separated  from  overlying  McNairy  sand  memb.  of  Ripley  by 
100  ft.  of  sparsely  fossillferous  ferruginous  clay. 

B.  Wade,  1926  (U.  8.  G.  S.  P.  P.  137).  defined  Coon  Creek  longue  of  Ripley  fm. 
as  underlying  McNairy  sand  memb.  and  overlying  Selma  fm.,  and  Included  in  it  at 
top  the  100  ft.  of  ferruginous  clay  which  was  originally  excluded  from  it.  This  Is 
present  approved  definition  of  Coon  Creek. 

151627°— 38 33 
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Cooney  quartz  latite. 

Tertiary : Mogolion  district,  New  Mexico. 

H,  G.  Ferguson,  1927  (U.  S.  G.  8.  Bull,  787).  Alternating  brick-red  quartz  latite 
flows  and  bods  of  tuff,  with  a few  lenses  of  red,  purple,  and.  more  rarely,  green  gs. 
Thickness  700  to  1,400  ft.  Older  than  Pacific  quarts  latite  and  younger  than 
Whitewater  Creek  rhyolite. 

Named  for  exposures  In  canyon  of  Mineral  Creek  near  old  mining  camp  of 
Cooney. 

Coon  Mountain  sandstone  member  (of  Pueblo  formation). 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  387,  417).  Coon  Mtn 
bed. — Ss.  and  cgl.,  0 to  75  ft.  thick.  Memb.  of  Cisco  dlv.  Underlies  Stock- 
wether  bod  and  overlies  Camp  Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Univ.  Tex.  Bull.  2132,  footnote  on  p.  172 
and  charts).  Detailed  mapping  of  W.  part  of  Brown  Co.  has  shown  that 
Coon  Mtn  ss.  bed  (No.  11  of  Drake’s  section)  is  largely  Cret.  sands  overlapping 
several  Penn.  beds.  Named  for  Coon  Mtn.  Brown  Co. 

B.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  103).  recognized  Coon  Mtn  ss.  of 
Drake  as  underlying  Stockwether  Is.  and  overlying  Camp  Creek  sh. 

F.  M.  Bullard  and  R.  II.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501),  ignored  Coon  Mtn 
ss.,  and  redefined  Camp  Creek  sh.  memb.  to  Include  all  beds  in  McCulloch  Co. 
beneath  Stockwether  Is.  and  above  Saddle  Creek  sh. 

C.  O.  Nlckell  (Univ.  Tex.  Bull,  soon  to  be  published).  Coon  Mtn  rnrmb.  of 
Pueblo  fm.  underlies  Rtockwetber  Is.  and  overlies  Camp  Creek  sh.  memb.  [This 
is  adopted  definition  of  U.  S.  Geol.  Survey.] 

Cooper  marl. 

Eocene  (Jackson)  : Southern  South  Carolina  (west  of  Santee  River). 

M.  Tuomey.  1848  (Agr.  Surv.  S.  C.  1st  Rept..  pp.  102-169,  190,  211).  AnMry  and 
Coopt  r beds,  the  netrrnt  Eocene  bed g of  the  Etatr. — The  marl  of  these  beds  is 
characterized  by  its  dark  gray  color  and  granular  texture,  while  the  remains 
of  fishes  and  Mammalia  give  its  fossil  remains  a peculiar  character,  and  leave 
no  doubt  of  position  assigned  It.  at  the  top  of  the  Eocene  series.  These,  together 
with  the  Santee  beds,  must  amount,  at  least,  to  a thickness  of  000  or  700  ft. 
Overlie  Coralline  marl  (Eocene)  and  uncon.  underlie  Pllo.  [Mio.  ].  Exposed  along 
Ashley  and  Cooper  Rivers,  S.  C.  (In  text  of  above  rept  the  tods  along  Ashley 
River  ore  called  A*hlc]/  marl  and  Anhlrp  bedn  fpp.  162,  164),  and  the  beds  along 
Cooper  River  arc  called  Anhlep  and  Cooper  bedn  and  (p.  139)  Cooper  River  mart#. 
Page  165  states  that  many  of  the  fossils  of  the  Ashley  are  found  on  the 
Cooper.  ] 

E.  Sloan,  1908  (S.  C.  Geol.  Surv.,  ser.  4.  Bull.  2'.  defined  Cooper  marl  as  underlying 
tAshley  marl. 

T.  W.  Vaughan,  1912  (U.  S.  G.  S.  P.  P.  71,  p.  739).  The  beds  called  Afthlrp-Cooper 
marl  by  Sloan  are  referable  to  Jackson  group. 

G.  S.  Rogers,  1914  (U.  S.  G.  S.  Bull.  580.  pp.  186-187).  Cooper  marl  consists 
of  over  100  ft.  of  grayish-green  marl.  The  lower  part  (Cooper  marl  of  Sloan) 
Is  greenish  drab,  somewhat  plastic  when  wet.  hut  lighter-colored  and  fairly  hard 
when  dry.  The  upper  part  (Ashley  marl  of  Sloan)  Is  dull  olive  green  and  semi- 
plastic when  wet  and  drab  when  dry.  Uncon.  underlies  Edlsto  marl  and  con- 
formably overlies  Bnrnwell  sand. 

C.  W.  Cooke,  1936  (U.  8.  G.  8.  Bull.  867).  Small  phosphntic  lumps  are  locally 
abundant  in  Cooper  marl.  The  extent  of  phosphatization  the  rock  has  undergone 
was  used  by  Sloan  as  principal  criterion  in  distinguishing  btw.  his  Ashley  marl 
and  his  Cooper  marl,  the  greater  amount  of  phosphate  being  characteristic 
of  his  Ashley.  Ills  Ashley  marl  included  In  part  Hawthorn  fm.  (lower  Mio.). 

Cooper  limestone. 

Middle  Devonian  (Onondaga)  : Central  Missouri. 

G.  C.  Swallow,  1855  (Mo.  Geol.  Surv.  2d  Ann.  Rept.,  pt.  1,  pp.  108,  196).  Cooper 
marblr. — Upper  part  bluish  drab  compact  Is.  containing  cavities  filled  with  yellow- 
ish green  substance  which  gives  rock  a fine  mottled  appearance;  lower  part  bluish 
compact  beds  containing  numerous  small  crystals  of  calc  spar.  Thickness  20  to 
60  ft.  In  Cooper  Co.  No  fossils,  but  on  lithology  and  strat.  position  referred  to 
Onondaga. 
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E.  B.  Branson,  1918  (Unlv.  Mo.  Ball.,  vol.  19,  No.  15).  Cooper  la.  is  discon,  overlain 
by  Callaway  Is.  Contemp.  with  Grand  Tower  Is.,  but  deposited  In  separate  sea, 
which  came  from  Arctic  ocean  and  did  not  connect  with  Grand  Tower  se a. 

E.  B.  Branson.  1920  (Am.  Jour.  Scl..  4th,  voL  49,  pp.  207-270).  Cooper  la.  oc- 
curs in  patches.  Is  contemp.  with  Mlneola  Is.  Rests  uncon.  on  Jefferson  City  dol. 
in  most  places,  but  in  a few  places  on  St.  Peter  ss. 

D.  K.  Greger,  1920  (Am.  Jour.  Scl.,  4th,  vol.  50,  pp.  20-24).  Cooper  la.  of  Moni- 
teau, Cooper,  and  Pettis  Counties  contains  at  base  a sandy  cgl.  2 to  14  ft. 
thick.  Fossils  found  are  chiefly  new  and  undcscribed  sp.  In  all  exposures  studied 
In  Marlon  Co.  the  Cooper  Is  uncon.  overlain  by  Saverton  sh. 

E.  B.  Branson,  1921  (Geol.  Soc.  Am.  Bull.,  vol.  32,  p.  35).  The  Cooper  and  Mlneola 
seas  were  In  part  contemp..  but  Cooper  sea  withdrew  before  close  of  Mineola 
time,  and  Mineola  spread  so  as  to  overlap  part  of  Cooper. 

The  1922  geol  map  of  Mo.  by  Mo.  Geol.  Surv.  placed  Cooper  above  Grand 
Tower  and  below  Beauvais  ss. 

E.  B.  Branson,  1923  (Mo.  Geol.  and  Nat.  Hlat.  Surv.  vol.  17,  2d  ser.,  pp  8-24). 
Cooper  la.  is  contemp.  with  Minima  Is.,  but  deposited  in  separate  sen  or  bay, 
and  faunas,  although  related,  are  distinct. 

Named  for  exposures  In  Cooper  Co. 

Cooper  sand. 

Drillers’  term  for  sand  in  Bradford  oil  sand  group  (Upper  Dev.)  of  NW. 
Pa.  The  name  has  also  been  applied  to  a Miss,  sand  in  Wayne  Co.,  Ky. 

tCooper-Ashley  beds. 

t Cooper  River  beds. 

tCooper  River  marl. 

Eocene  (tipper)  : Southern  South  Carolina. 

Terms  used  in  early  repts  on  geology  of  S.  C.  Now  replaced  by  Cooper 
marl  (of  Jackson  age),  which  is  exposed  along  Ashley  and  Cooper 
Rivers. 

Coopers  Lake  limestone  member. 

Middle  Devonian:  Northwestern  Montana. 

C.  F.  Delss,  1933  (Mont.  Bur.  Mines  and  Geol.  Mem.  0,  pp.  43  and  passim).  Coopera 
Lake,  la.  memb. — Underlies  Lone  Butte  la.  and  overllea  Glen  Creek  ah.,  all  mem- 
bers of  Jefferson  la.  Thickest  (508  ft.)  In  Dearborn  section  and  thinnest  (225 
ft.)  in  Wall  Creek-Juliet  Creek  Ridge  section.  Probably  most  striking  feature  Is 
great  number  of  organisms  it  contains.  One  of  best  exposures  is  in  SW.  part  of 
White  Ridge,  where  it  consists  of  (descending)  : (1)  Thick-bedded,  massive, 
chocolate  to  tan,  fine-grained  is.  containing  numerous  Jefferson  fossils,  132  ft. ; 
(2)  thick-bedded  to  shaly  tan-gray  Is.  carrying  rich  Jefferson  fauna,  157  ft. ; 
(3>  massive,  friable,  brown,  thick-bedded,  aren.  Is.  which  in  some  beds  becomes 
essentially  a calc,  ss.,  interbedded  with  thin  bands  of  buff  sh..  48  ft.  Named  for 
fact  it  forms  a large  part  of  Jefferson  Is.  over  NE.  part  of  Coopers  Lake  quad., 
especially  In  Powell  Co..  Mont.  Type  loc.  on  SE.  slope  of  SW.  peak  of  White 
Ridge,  In  SW%  sec.  16,  T.  22  N.,  R.  11  W. 

Coos  group. 

Paleozoic  (?)  : Northern  New  Hampshire  (Coos  County). 

C.  H.  Hitchcock,  1870  (2d  Ann.  Rept.  Geol.  and  Min.  N.  H.,  map  and  p.  34).  Cooa 
{/roup. — Under  this  appellation  are  included  the  arglll.  schists,  whetstone  mica 
schists,  grits,  etc.  of  northern  Coos  Co.,  as  explored  by  J.  II.  Huntington,  the  similar 
and  associated  rocks  in  Barford,  Hereford,  Auckland,  etc.,  P.  Q.,  and  Essex  Co.,  Vt., 
the  qtxltes,  staurolite  rocks,  micaceous  schists,  hornblende  schists,  perhaps  green, 
protogene  and  other  rocks  W.  of  White  Mtn  series  and  E.  of  Conn.  River,  along 
whole  of  western  N.  n.,  but  excluding  the  caleiferous  mica  schist.  The  unity  of 
the  series,  its  age,  thickness,  and  relations  to  Quebec  group,  caleiferous  mica  schist, 
and  the  clay  slates  remain  to  be  defined.  It  appears  clearly  to  overlie  White  Mtn 
series  uncon.  (Mapped  over  large  part  of  Coos  Co.  and  south  west  ward  across  W. 
part  of  N.  H.  to  Mass.  line.  On  1932  geol.  map  of  U.  S.  these  rocks  are  mapped 
as  pre-Camb.] 
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C.  H.  Hitchcock,  1870  (Am.  Nat.,  voL  4,  p.  5681.  Coos  group. — Qtzite  and  Is.  witb 
staurolite  slates  and  schists.  Characterized  by  presence  of  silicates  of  alumina 
destitute  of  alkalies ; minerals  are  staurolite,  andalusite,  and  kyanlte.  Is  Sll.  or 
older.  Thickness  10,000  ft.  in  White  Mtus.  Younger  than  WThite  Mtn  series. 

C.  H.  Hitchcock,  1871  (Geol.  8urv.  N.  H.  Kept,  for  1870).  Sections  of  Coot  group 
measured  at  Hanover,  Lyme,  Orford,  and  Lisbon  give  following  composite  section  : 
Hornblende  schist,  2,300  ft.;  gneiss;  clay  slates,  1,500  ft.;  green  schists,  4.200  ft.  ; 
clay  slates,  2,400  to  4,500  ft. ; staurolite  schist  or  mica  schist,  1,500  to  2.100  ft.  ; 
granitic  gneiss,  1,700  ft. ; qtzlte  and  Is.,  800  to  2,200  ft. ; gneiss.  Uncon.  overlies 
White  Mtn  series.  Named  for  northern  part  of  Coos  Co. 

C.  H.  Hitchcock,  1873  (Boston  Soc.  Nat.  Hist.  Proc.,  vol.  15,  pp.  304-309).  Coos 
group. — Embraces  “calciferous  mica  schist”  of  eastern  Vt.,  the  hard  mica  schist 
of  Essex  Co.,  Vt.,  the  softer  slates  of  northern  Coos  Co.,  N.  H.,  together  with  the 
various  slates  and  schists  holding  staurolite  as  far  as  Mass,  and  adjoining  Conn. 
River,  and  various  patches  of  andalusite  si.  on  Mount  Washington,  Mount  Monad 
nock.  Mount  Kearsarge,  in  Warner,  Rochester,  etc.  Older  than  the  clay  slates 
and  younger  than  Merrimac  group  of  qtzltes  and  fine-grained  mica  schist.  [All 
includ'd  under  “mostly  Cambrian  (?>.**! 

C.  H.  Hitchcock,  1874  (Geol.  N.  H..  pt.  1,  pp.  508-545).  Coos  group  of  N.  H.  con 
gists  of  qtzlte,  mica  schist,  slates  full  of  staurolite  and  garnet.  Overlies  clay 
slates  (Camb.)  and  Merrimack  group,  and  is  older  than  iss.  of  Helderberg  age. 

C.  H.  Hitchcock.  1874  (Am.  Jour.  Sci„  3d,  vol.  7,  pp.  468-476).  Coos  group. — Qtzltes. 
mica  schist,  argill.  schist,  day  slates,  possibly  phyllite,  calc,  mica  schist,  horn* 
blende  rocks,  ami  various  sss.  Thickness  10.000  ft.  The  Is.  and  gneiss  hereto- 
fore Included  in  this  group  must  be  eliminated ; they  underlie  Coos  group.  The 
group  may  embrace  “calciferous  mica  schist”  of  Vt.  The  original  definition  of  this 
group  expressly  excluded  latter  rock.  The  Coos  group  has  been  erroneously  con 
founded  with  White  Mtn  series  in  Swift  water- Littleton  area.  The  White  Mtn 
series  may  be  pre-Camb.  Coos  group  can  not  be  older  than  Camb.  and  Dana  thinks 
it  is  all  of  Helderberg  age.  T.  Sterry  Hunt  included  both  Coos  group  and  White 
Mtn  series  in  his  Montalhan.  and  originally  he  Included  them  in  his  Terrauovan. 

C.  H.  Hitchcock,  1877  (Geol.  N.  H.,  pt.  2,  pp.  348-408).  divided  rocks  of  Conn.  Val 
ley  into  : Calciferous  mica  schist,  Coos  slates  and  schists,  Cons  qtsite,  Camb.  clay 
si.  and  older  rocks,  and  stated:  I am  sometimes  disposed  to  maintain  that  the  two 
[calciferous  mica  schist  and  Coos  slates  and  schists]  were  synchronous.  Also:  The 
Coos  qtzlte  is  grouped  with  Coos  slates  on  account  of  their  proximity  and  intimate 
association.  On  pp.  658  to  675  he  divided  the  Pal<*oaolc  rocks  of  N.  II.  Into  : 
Upper  Helderberg  (Vermont),  200  ft.;  Lower  Helderberg,  500  ft.;  calciferous  mica 
schist,  4,800  ft. ; Coos  group,  consisting  of  staurolite  si.,  3,000  ft. ; mica  schist, 
often  staurollferous.  3.300  ft.;  and  qtzlte,  1,000  ft.,  overlying  Camb.  slates  of  Conn. 
Valley. 

C.  H.  Hitchcock,  1884  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  1,  No.  5,  pp.  178-179.  pis. 
16.  17).  Calciferous  mica  schist  and  Coos  group  are  essentially  same  series,  and 
underlie  Niagara  group  and  overlie  Kearsarge  group. 

C.  II.  Hitchcock.  1896  (.Tour.  Geol.,  vol.  4.  pp.  44-62),  divided  Fnleozoic  rocks  of 
northern  N.  H.  into:  Argillite  (perhaps  Dev.);  Lower  Helderberg;  Niagara  lss., 
slates,  and  sss.;  calciferous  mica-schist  with  Trenton  to  Utica  graptolites ; Coos 
group  (several  thousand  ft.  of  slates,  staurolite  mica  schists,  hornblende  schists, 
mica  schists,  and  basal  qtzlte)  ; and  Camb.  slates. 

C.  II.  Hitchcock,  1905  (Geol.  of  Littleton,  N.  II.),  assigned  Coos  group  (mica  schist 
and  qtzite)  of  Littleton  area  to  811.,  and  placed  these  rocks  below  his  Swiftwnter 
schist  series  ( Hit. » and  above  his  hydro  mica  schist  group  (Lower  811.  or  Camb.). 

C.  IT.  Hitchcock.  1912  (Vt.  State  Geol.  8tl»  Ann.  Rept.,  pi.  40,  pp.  139-145),  assigned 
the  rocks  that  he  called  Coos  group  In  Hanover  and  Lebanon  region,  N.  H.,  to 
l>ev.,  and  stated  that  they  are=Bernardston  fm. 

M.  Billings,  1934  <8ei..  vol.  79,  No.  2038,  pp.  55-56),  divided  the  rocks  of  Littleton 
and  Ammonoosuc  region,  N.  II.,  Into:  Littleton  fm.  (Lower  Dev.);  Fitch  fm.  (mid 
die  811.)  ; Clough  cgl.  (lower  ? 811.)  ; and  Partridge  si.,  Ammonoosuc  volcanics.  and 
Albee  qtzite,  all  of  Upper  Orel.  ( ?)  age. 

The  age  and  strut.  position  of  the  typical  Coos  group  of  Hitchcock  (which 
he  stated  is  in  N.  part  of  Coos  Co.)  appears  to  be  undet.  On  1932  geol. 
map  of  U.  8.  these  typical  rocks  are  mapped  as  pre-Camb.,  but  Billings 
(1934)  suggests  the  possibility  that  there  are  no  pre-Camb.  rocks  in  N.  H. 

M.  Hillings,  1935  (letter  dated  Aug.  27).  Coos  qtzlte  of  Hitchcock  is  our  Clough  cgl 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  51 5 

Coos  quartzite. 

See  1877  entry  under  Coos  group  and  1935  entry  under  Clough  cgl. 

Coos  conglomerate. 

Pliocene:  Southwestern  Oregon  (Coos  Bay  region). 

W.  IT.  Dali,  1897  (U.  S.  G.  S.  18th  Ann.  Kept.,  pt.  2,  pp.  836-343).  Coox  cgl. — A 
singular  fm.  at  Fossil  Point,  Coos  Bay,  Oreg.  Consists  of  Mio.  fossils,  small  watex- 
worn  chert  pebbles,  sand,  and  a few  fossil  forms  still  living  in  vicinity,  cemented 
into  bard  cgl.  Rests  on  eroded  surface  of  Empire  fm.  Only  fragments  of  original 
deposit  remain,  the  rest  having  been  eroded,  though  originally  some  10  ft.  thick. 
The  Mio.  fossils  are  from  Empire  beds ; source  of  chert  unknown.  The  only  purt 
of  the  cgl.  that  may  be  regarded  as  strictly  contemp.  with  its  deposition  comprises 
the  rather  small  proportion  of  Pleist.  fossils  and  sand  which  is  intermixed  with 
the  rehandled  older  material. 

J.  S.  Diller,  1901  (U.  S.  G.  S.  Coos  Bay  folio.  No.  73).  Coox  cgl.,  named  by  Dr. 
Dali,  consists  of  30  ft.  of  consolidated  cgl.,  cross-bedded,  generally  known  as 
“Fossil  Rock."  on  account  of  large  number  of  conspicuous  fossil  shells  It  contains, 
some  of  which  represent  living  species,  but  larger  part  were  derived  by  erosion 
directly  from  underlying  fossillferous  Empire  beds.  Dali  says  probably  Pleist.  Ex- 
posed extent  covers  about  1 acre. 

Harrison  & Eaton  (firm),  1920  (Min.  Res.  Oreg.,  vol.  3,  No.  1,  pp.  6-7),  assigned 
Coo # cgl.  to  upper  Plio.,  and  stated  that  it  contains  a mixed  fauna  of  living,  Pllo., 
and  Mio.  fossils.  H.  V.  Howe,  1921  (Geol.  80c.  Am.  Bull.,  vol.  32,  p.  147  . also 
assign^  the  cgl.  to  Plio. 

II.  V'.  Howe,  1922  (Univ.  Calif.  Pub.,  Bull.  Dept.  Geol.  Sc!.,  vol.  14,  No.  3,  pp. 
86-91).  Coox  cgl.  is  an  integral  part  of  Plio.  series  of  South  Slough  syncline. 
Thai  it  represents  a time  breuk  is  evident  from  its  composition,  but  that  this 
break  is  not  great  enough  to  bridge  remainder  of  Plio.  is  seen  both  by  its  fauna 
and  strat.  position.  The  fauna  listed  by  Dali  contains  only  3 sp.  not  contained 
in  beds  below.  To  Merriam  and  Lawson  should  go  credit  of  first  correctly  deter- 
mining I’lio.  age  of  Coos  cgl.  It  is  not  Pleist.,  as  assigned  by  Dali.  Uncon. 
overlies  Empire  fm.  and  uncon.  underlies  massive  unfossillferous  sss.  of  Pleist. 
age. 

W.  D.  Smith,  1924  (Univ.  Oreg.  Commonwealth  Rev.,  vol.  0,  No.  4,  p.  73),  assigned 
Coos  cgl.  to  Plio.,  as  did  L.  G.  Hertiein  and  C.  H.  Crickmay,  1924  (Am.  Phil.  Soc. 
Proc.,  vol-  64,  No.  2). 

L.  G.  Hertiein  ami  C.  H.  Crickmay.  192f>  (Am.  Phil.  Soc.  Proc.,  vol.  64,  No.  2,  pp. 
264-270).  Coox  cgl.  appears  to  lie  without  doubt  Plio.  [Gives  rf*sum^  of 
literature.! 

TCoosa  shale. 

Upper  and  Middle  Cambrian:  Western  Georgia  and  eastern  Alabama. 

E.  A.  Smith.  1890  (Ala.  Geol.  Surv.  Rept.  on  Calinba  coal  field,  p.  148,  map.  and 
structure  section  opp.  p.  162).  ('ooxa  shales  on  p.  148,  Flat  woods  shahs  on  map 
legend,  and  Coosa  Valley  or  Flalwoods  shall/  Ihh.  on  structure  section. — Shaly  lss. 
which  give  rise  to  the  “Flatwoods."  Underlie  Montcvallo  shales. 

Owing  to  faulting  in  dist.,  for  many  years  the  relations  of  tCoosa  sh.  to 
Conasauga  sb.  and  Borne  fm.  were  misunderstood.  The  t Coosa  sh.  is 
now,  however,  known  to  I>e  same  as  Conasauga  sh.  and  to  overlie  Rome 
fm.,  now  known  to  be  same  ns  tMontevnllo  shale.  Coosa  sh.  Is  now  re- 
placed by  Conasauga  sh.,  better  established  name.  Underlies  Knox  dol- 
or Brierfleld  dol.,  or  Ketona  dol.,  and  overlies  Rome  fm. 

Named  for  Coosa  Valley,  btw.  Rome,  Ga.,  and  Gadsden,  Ala. 

tCoosa  Valley. 

Upper,  Middle,  and  Lower  Cambrian:  Eastern  Alabama. 

E.  A.  Smith.  1888  (Ala.  Geol.  Surv.  Rept.  Prog.  1884—88,  geographic  mop  of 
Ala.).  Coosa  Valley  ( Knox). — Sb.  above;  ss.  below.  Underlies  Knox  dot.  nod 
overlies  Isuliga  (Potsdam)  sh.  [Only  definition  is  on  mnp  legend.  See  also  under 
TCoosa  sh.] 

Probably  includes  Conasauga  (tCoosa)  sb.,  Rome  (tMontevallo)  fm. 
and  Shady  (tBenver)  Is. 

Named  for  Coosa  Valley. 
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Copake  limestone. 

Lower  Ordovician  (Beekmantown)  : Southeastern  New  York  (Dutchess 
County). 

J.  D.  Dana.  1879  (Am.  Jour.  Scl.,  3d,  voL  1,  pp.  376-388),  described  the  Is.  of 
Copake,  In  two  places  on  p.  382  called  It  Copake  Is.,  and  stated  that  “the  Wap- 
pluger  Valley  Is.  is  not  the  only  southern  extension  of  the  Copake  Is.” 

* E.  B.  Knopf,  1927  (Am.  Jour.  Scl.,  5th,  vol.  14,  pp.  429^158).  Copake  Is. — Mainly 
mottled  gray  and  white  Is.  carrying  Ophileta  sp.,  with  some  white  Is.  and  a gray 
aren.  dol.  that  weathers  to  a deep  sandy  surface,  which  is  riddled  with  ScolithuH 
borings  and  contains  a large  Ophileta.  Thickness  0 to  400  ft.  Overlies,  probably 
conformably,  Rochdale  Is.,  of  Beekmantown  age.  Ulrich  considers  Copake  fauim 
to  be** upper  part  (divisions  D and  E)  of  B*H*kmantown  of  Lake  Champlain  dlst. 
Named  for  extensive  development  In  neighborhood  of  Copake,  N.  Y.  Overlain 
by  Iss.  of  early  Trenton  and  Black  River  age.  (This  fm.  was  included  in  Roch 
dale  group  of  Dwight,  1887.] 

Copan  formation. 

Pennsylvanian:  Northeastern  and  central  Oklahoma. 

D.  W.  Ohern,  1910  (Okla.  State  Univ.  Research  Bull.  4,  p.  20).  Copan  mrtnb. — 
Shales,  heavy-bedded  sss..  and  Is.  lentils.  250  ft.  thick,  forming  middle  memb. 
of  Wann  fm.  Underlies  Stanton  Is.  memb.  and  overlies  Hogshooter  Is.  memb. 
Includes  Avant  and  Dewey  Is.  lentils. 

A.  E.  Fath,  1925  (U.  S.  G.  S.  Bull.  759,  pp.  13,  16).  Copan  fm.  ( restricted ). — The 
Copan  as  defined  by  Oheru  in  1910  included  all  beds  btw.  base  of  Stanton  Jh. 
above  and  top  of  Hogshooter  Is.  below.  The  Stanton  Is.  thins  out  a few  mi.  S. 
of  Kans.  line,  and  the  next  logical  fm.  bdy  Is  base  of  Tiger  Creek  ss..  which 
persists  from  Nowata  quad,  through  Bristow  quad.  The  adoption  of  that  bdy 
line,  however,  throws  into  Bristow  fm.  some  rocks  Included  in  Copan  fm.  as 
originally  defined  by  Ohern,  but  this  Blight  restriction  of  Copan  is  believed 
to  be  Justified,  ns  it  will  make  the  Copan  a map  uult  over  a large  area  and 
prevent  the  introduction  of  a new  name  for  rocks- -major  part  of  Ohern’s  Copan. 
The  Hogshooter  Is.  is  thought  by  writer  to  he  same  as  “Layton  lime'*  of  Bristow 
quad.  Thickness  of  Copau  fm.  in  Bristow  quad.  600-700  ft. ; divided  Into 
(descending)  : (1)  Upper  sh..  150  ft.;  (2)  upper  ss.  and  interbedded  sh.,  including: 
a lenticular  is.  and  Dewey  Is.  memb.,  85-250  ft.;  (3)  middle  sh.  100  to  125  ft.; 
(4)  lower  ss.  with  Interbedded  sh.,  100  to  150  ft.;  (5)  lower  sh.,  100  to  200  ft. 

C.  N.  Gould.  1925  (Okla.  Qeol.  Surv.  Bull.  35,  p.  76).  Copan  fm. — Named  by  D.  W. 
Ohern.  1910.  Consists  of  ss.  and  gray  sh.,  and  in  its  upper  part  includes  Dewey 
I Avant)  Is.  memb.  Thickness  600  to  700  ft.  Includes  lower  part  of  Ochelata 
fm..  the  underlying  Dewey  is.,  and  the  Nellie  Bly  fm.  Named  for  Copan. 
Washington  Co. 

Copeland  moraine. 

Pleist o<*eno  (Wisconsin  stage)  : Northern  Colorado. 

W.  T.  Lee,  1917  (The  geol.  story  of  Rocky  Mtn  Nat.  Park,  p.  82). 

Coplay  limestone. 

Lower  Ordovician:  Southeastern  Pennsylvania  (Lehigh  Valley  district). 

E.  T.  Wherry,  1909  (Scl.,  n.  s.,  vol.  30,  p.  416).  Coplay  Is.  {Beekmantown). — Dark 
gray,  shaly,  with  mottled  crystalline  layers  and  many  fossils;  1,500  ft.  thick. 
Uncon.  underlies  Nisky  fm.  and  overlies  Allentown  is. 

Probably  named  for  occurrence  at  or  near  Coplay,  Lehigh  Co. 

Btw.  1910  and  3927  this  name  was  used  in  several  Pa.  Geol.  Survey  and 
other  repts.  In  1928  (letter  dated  March  26)  B.  L.  Miller  stated:  “The 
names  Nisky,  Nazareth,  and  Coplay  were  tentatively  used  in  this  region 
by  us  some  years  ago.  We  finally  dropped  the  term  Coplay  when  we 
were  convinced  that  this  limestone  was  the  same  as  the  Beekmantown. 
For  Nisky  and  Nazareth  combined,  we  have  accepted  the  term  Jackson - 
bury : the  Nisky  representing  the  high  calcareous  layers  at  the  base  and 
the  Nazareth  the  upper  and  major  portion  of  the  formation.  We  are 
not  now  separating  the  Jacksonburg,  inasmuch  as  in  many  localities  the 
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distinction  between  the  lower  and  upper  portions  cannot  be  definitely 
recognized.” 

Copley  meta-andesite. 

Devonian  or  older:  Northern  California  (Redding  quadrangle). 

J.  S.  Hiller,  1906  (U.  S.  G.  8.  Redding  folio.  No.  138).  Copley  mcta-ondesite. — 
Includes  a great  mass  of  lava  made  up  of  many  separate  volcanic  flows  of 
considerable  variety  and  sheets  of  tuffs  more  or  less  distinctly  bedded  but 
generally  so  compressed  as  to  develop  slaty  cleavage.  Is  generally  pale  green 
on  weathered  surface,  but  darker  green  and  compact  on  fresh,  somewhat  shaly 
fracture.  Thickness  1,000 ± ft.  Is  overlain  by  Kennett  Is.  (Middle  Dev.),  and  is 
oldest  fm.  exposed  In  Redding  quad.  In  places  Bragdom  fm.  rests  on  It.  Named 
for  occurrence  in  vicinity  of  Copley. 

Copperas  Creek.  (In  McLeansboro  formation.) 

Pennsylvanian:  Central  western  Illinois  (Fulton  County). 

T.  E.  Savage,  1927  (Am.  Jour.  Sci.,  5th,  vol.  14,  pp.  307-316),  applied  Copperas  Creek 
*h.  and  ss,  to  that  part  of  McLeansboro  fm.  in  Fulton  Co.  lying  beneath  his 
Rolls  Ford  sh.  and  above  his  Brereton  Is.  Thickness  and  derivation  of  name  not 
stated,  but  probably  is  Copperas  Creek,  MB.  of  Canton,  Fulton  Co.,  which  flows 
across  EUington  quad. 

Copper  Cliff  arkosc. 

Pre-Cambrian : Ontario. 

A.  P.  Coleman,  1913  (12th  Int.  Geol.  Cong.  Guidebook  7,  p.  13). 

Copper  Creek  beds. 

Pre-Cambrian  (upper  Keweenawan)  : Northwestern  Wisconsin  (Douglas 
County ) . 

F.  T.  Thwaltes,  1912  (Wls.  Geol.  Nat.  Hist.  Surv.  Bull.  25,  pp.  42,  43,  44,  67). 
Copper  Creek  beds. — White  and  pink  fine-grained  ss.,  with  magnetite  and  mica 
grains  and  a few  ripple  marks.  Thickness  75  to  100  ft.  Included  in  Orienta  ss., 
which  see  for  overlying  and  underlying  beds.  Named  for  exposures  on  Copper 
Creek,  Douglas  Co. 

Copper  Harbor  group. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  C.  Lane  and  A.  E.  8eaman,  1907  (Jour.  Geol.,  vol.  15,  pp.  680,  690).  Copper 
Harbor  cgls. — The  cgls.  N.  of  Eagle  River  group  were  grouped  together  by  Douglass 
Houghton,  who  considered  the  Lake  Shore  traps  as  Intrusive  dikes.  When  these  were 
understood  to  be  interbedded  flows  the  cgl.  was  divided  into  the  Great  and  Outer, 
respectively,  below  and  above  the  Lake  Shore  traps.  Hubbard’s  studies  around 
Copper  Harbor  have  shown  that  there  are  at  least  three  heavy  cgls.  It  Is  not 
probable  that  the  lines  btw.  the  Great  Cgl.,  Lake  Shore  Trap,  and  Outer  Cgl.  can 
be  drawn  at  all  consistently.  Together  they  cover  the  period  of  decadent  vulcanlsm, 
and  it  is  not  at  all  likely  that  the  flows  from  these  last  expiring  throes  filled  the 
whole  basin,  but  more  likely  they  occur  irregularly  in  the  cgl.  series.  It  therefore 
seems  fitting  to  give  a local  term  to  whole  assemblage,  treating  the  Lake  Shore 
traps  as  a lentil  or  lentils  in  the  same.  Underlies  Nonesuch  sh.  and  overlies  Engle 
River  group.  Thickness  1,740  to  7.500  ft. 

Named  for  exposures  around  Copper  Harbor,  Keweenaw  Co. 

Coppermine  series. 

Age  (?):  Canada. 

A.  Sandberg,  1914  (In  Lands  Forlorn,  by  G.  M.  Douglas,  p.  280,  N.  Y.). 

Coppermine  River  series. 

Pre-Cambrian : Arctic  Canada. 

J.  J.  O’Neill,  1924  (Canadian  Arctic  Expedition,  1913-18,  Rept.,  vol.  11,  pt.  A,  pp.  23, 
57). 

tCopper  Mountain  porphyry. 

Eocene:  Colorado  (Tenmile  district). 

S.  F.  Emmons,  1898  (U.  S.  G.  8.  Tenmile  Special  folio,  No.  48),  applied  Copper 
Mountain  porphyry  to  the  mass  of  Elk  Mtn  porphyry  on  Copper  Mtn. 
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Copppr  Mountain  greenstone  or  amphibolite  schist 
Age  (?)  : Alaska  (Prince  William  Sound  region). 

F.  C.  Schrader.  1900  (U.  S.  G.  S.  20th  Ann.  Rept.,  pt.  7,  pp.  414—415).  Capper  Mtn 
greenstone  or  amphibolite  schist. — Constitutes  almost  entire  mass  of  Copper  Mtn. 
Is  totally  different  from  either  Orca  or  Valdez  series,  and  seems  to  be  much  older. 

Copper  Queen  intrusion. 

Age  (?)  : Mexico. 

J.  E.  Spurr  and  G.  II.  Garrey,  1908  (Kcon.  Geol.,  vol.  3,  p.  694). 

Copper  Queen  limestone. 

Upper  Cambrian:  Southeastern  Arizona  (Blsbee-Tucsou  regiou). 

A.  A.  Stoyanow,  1936  (Geol.  Roc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  469-471.  480*482). 
Copper  Queen  l*. — White-gray  granular  and  algal  Is.  with  Idahoia , Irvingella . and 
Mala  (Ha ; cliff-forming  in  lower  part;  at  top  Parting  qtzite  numb..  8 ft.  thick;  at 
base  thinner  bedded  gray  la.  with  Billingsclla  eoloradoensls.  Thickness  81  ft. 
Overlies  Ahrigo  fm.  [here  restricted  to  middle  part  of  Abrigo  la.  of  previous  reptsl 
and  underlies  Martin  Is.  (I>ev.).  Is  youngest  Cainb.  fm.  in  Bisbee  dist.,  and  is 
Upper  Camb.  Named  for  Copper  Queen  mining  area  of  Bisbee,  where  it  is  good 
horizon.  Correlated  with  Rincon  is.  (new)  of  Whetstone  Mtns,  and  with  Pepper- 
sauce  Canyon  ss.  of  Santa  Catalina  Mtns.  I See  last  sentence  under  Pepperaauce 
Canyon  «s.l 

Copper  Ridge  dolomite. 

Upper  Cambrian : Eastern  Tennessee,  southwestern  Virginia,  and  Alabama. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pp.  548,  635-636,  pi.  27).  In  Knox 
Co.,  Tens.,  where  the  fm.  was  first  studied  and  from  which  It  was  named,  the 
Knox  consists  mainly  of  a characteristically  and  profusely  chert y middle  div.  to 
which  I am  applying  the  name  Copper  Ridge  chert . This  is  flanked  above  and 
beneath  by  much  thinner  and  very  sparingly  cherty  members,  for  which  no  names 
have  been  proposed.  (Page  548.]  [In  chart,  pi.  27.  the  subdivisions  of  the  Knox 
in  Knoxville  trough  are  called  Upper  Knox,  Copper  Ridge,  and  Lower  Knox. ] Occa- 
sionally, as  in  River  Ridge.  3 mi.  NW.  of  Morristown,  Tenn.,  the  Copper  Ridge 
chert  rests  on  the  Nollchucky.  More  commonly  the  Knox  begins  with  an  older  dlv., 
300  to  700  ft.  thick,  while  In  vicinity  of  Montevallo,  Ala.,  three  still  older  fms. 
[Bibb.  Ketona,  and  Brlerfleld],  aggregating  something  near  2,500  ft.  of  dol.,  inter- 
vene btw.  base  of  typical  Knox  and  top  of  the  Conasauga.  [Page  628. J Banal 
div.  of  Knox  dol.  (a.  st.). — Rather  generally  in  eastern  Tenn.  and  SW.  Va.  grayish 
dol.  and  Is.,  practically  free  of  chert,  constitute  lower  part  of  Knox  proper.  So 
far  as  known,  this  lower  div.,  which  I formerly  thought  to  represent  the  Ketona 
but  now  believe  to  be  a younger  and  quite  distinct  fm.,  does  not  occur  on  W.  side 
of  Murphrees  Valley,  Ala.,  nor  has  It  been  recognized  in  ( ahaba  Valley.  Even  in 
Tenn.  bnsin  it  varies  considerably  in  thickness,  possibly  being  absent  altogether 
locally,  as  in  River  Ridge  N.  of  Norristown,  while  In  other  places  It  seems  to  ex- 
ceed 600  or  700  ft.  The  latter  figure  Is  attained  btw.  CUnchport  and  8 peers  Ferry, 
Va.  The  fm.,  which  for  present  remains  unnamed,  was  recognized  at  Knoxville; 
hence  It  is  a part  of  typical  Knox  dol.  of  Safford.  In  Tenn.  and  SW.  Va.,  where 
the  Brlerfleld,  Ketona,  and  Potosi  fms.  have  not  been  detected,  the  Knox  rests  on 
upper  Camb.  fms.,  either  the  Nolichucky  or  the  Conasaugu  ah.  When  present  the 
lower  memb.  of  the  Knox  is  readily  distinguished  by  its  more  calc,  and  much 
thicker  beds.  Most  of  its  beds  are  mag.,  but  few,  if  any,  are  dol.  Many  contain 
so  little  magnesia  that  they  may  justly  be  called  Is.  The  latter  are  fine-grained 
and  not  infrequently  contain  more  or  less  ghaly  layers.  Chert  is  very  sparingly 
developed,  not  only  In  the  unweathered  rock  but  also  in  the  residual  clays  of  the 
surface.  The  practical  absence  or  scarcity  of  chert  ami  the  presence  of  nearly 
pure  and  often  shnly  Is.  distinguishes  this  lower  memb.  of  the  Knox  from  the 
profusely  cherty  main  mass  of  the  fm.  which  overlies  it  and  for  which  the  name 
Copper  Ridge  chert  is  proposed.  (Page  635.]  Copper  Ridge  chert  (neir). — Of  the 
three  divisions  commonly  recognizable  In  the  Knox,  the  highly  cherty  ridge-making 
middle  dlv.  is  most  persistent  and  by  far  the  greatest.  This  middle  div.,  for  which 
term  Copper  Ridge  chert  is  here  proposed,  is  readily  distinguished  from  the  lower 
and  upper  div.  by  the  hard  white  or  gray  chert  which  Is  developed  by  segregation 
and  liberated  tinder  the  slow  process  of  subaerial  decomposition  of  the  dolomitic 
matrix.  The  resistant  character  and  finally  great  abundance  of  this  chert  almost 
Invariably  gives  rise  to  broad  and  long  ridges,  among  which  that  known  as  Copper 
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Ridge,  In  NE.  Tenn.,  Is  the  excellent  example  chosen  to  supply  the  name  and  type 
of  the  memb.  or  fm.  Aa  a fm.  the  Copper  Ridge  chert  is  best  displayed,  and  prob- 
ably also  best  developed,  In  middle  and  western  parts  of  Appalachian  Valley  In 
Tenn.  and  Ala.  Here  ltg  average  thickness  Is  nearly  2,000  ft.,  and  It  rarely  fnlta 
under  1,200  ft.,  except  along  the  Rome  barrier,  where,  as  btw.  Birmingham  and 
Gadsden,  it  was  greatly  reduced  locally  by  pre-Ord.  erosion.  Max.  thickness  ob- 
served is  in  Chestnut  Ridge  8.  of  Sneedvllle,  Tenn.  Here,  deducting  some  600  to 
700  ft.  apparently  repeated  by  faulting,  an  estimate  based  on  dip  and  width  of 
outcrop  Indicated  a thickness  of  2,800  + ft.  Both  tile  lower  and  upper  members  of 
the  Knox  are  relatively  thin  lu  Chestnut  Ridge,  the  former  being  360  ft.,  Use  latter 
only  200+  ft.  [Cages  635-836.] 

Jn  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pp.  549,  638,  639,  and  pi.  27)  Ulrich 
introduced  Chepultepec  chert  fm.  for  rocks  In  Murphrees  Valley,  Ala., 
which  he  then  considered  to  be  younger  than  his  so-called  Upper  Knox  of 
Tenn.  But  in  1915  (U.  S.  Nat.  Mus.  Bull.  92,  vol.  1,  p.  vil,  and  vol.  2, 
pis.  1 ttnd  2)  R.  S.  Bossier,  who  collaborated  with  Ulrich,  redefined 
C'liepultepec  dol.  as  resting  on  Copper  Ridge  chert  and  as  synonymous 
with  so-called  Upper  Knox,  but  he  still  defined  Copper  Ridge  chert  as 
resting  on  Lower  Knox,  which  he  showed  to  lie  younger  than  Bibb  dol. 
In  1924,  however  (Tenn.  Dept.  Ed.,  Dlv.  Geol.,  Bull.  28,  p.  34,  and  Bull.  31, 
p.  16),  Ulrich  redefined  the  Copper  Ridge  so  as  to  Include  all  of  the  pre- 
Chepultepec  part  of  Knox  dol.  in  Knoxville  trough  and  W.  part  of  Valley 
in  Tenn.,  or  the  Lower  Knox  or  the  Knox  proper  of  his  previous  publica- 
tions, while  to  the  still  older  rocks  in  Athens  trough  of  Tenn.  (which 
according  to  his  charts  are  absent  in  Knoxville  trough,  and  which  it  is 
understood  he  regards  as=ln  whole  or  part  to  the  Bibb,  Ketona,  and 
Brierfleld  dolomites  of  Ala.)  he  applied  the  new  name  Greenville  dol. 
The  present  definition  of  Copper  Ridge  dol.  therefore  applies  to  all  beds 
btw.  Chepultepec  dol.  above  and  Bibb  dol.  below,  with  both  of  which  fms. 
it  Is  conformable. 

C.  Butts  has  extended  the  name  as  far  N.  as  Newcastle,  Craig  Co.,  Vil. 

Named  for  Copper  Ridge,  NE.  of  Knoxville,  Tenn.,  which  is  composed  of  this 
fm. 

Copper  River  silts  and  gravels. 

Pleistocene:  Alaska  (Copper  River  region). 

F.  C.  Schrader,  1900  (U.  S.  Cl.  S.  20th  Ann.  Rept..  pt.  7,  pp.  410-112).  Copper  River 
ailta  and  prarela,  0 to  1,000+  ft.  thick,  form  bluffs  and  terraces  all  along  Copper 
River  above  Taral  and  on  tributaries  of  that  part  of  river. 

Copps  group. 

Pre-Cambrian  (upper  Huronian)  : Northwestern  Michigan  and  northwest- 
ern Wisconsin  (Gogebic  Range). 

R.  C.  Allen  and  L.  P.  Barrett,  1015  (Jour.  Geol.,  vol.  23,  p.  697).  Cuppa  group. — 
Great  thickness  of  graywucke  si.,  highly  ferruginous  in  W.  half  of  its  area  (E. 
part  of  Gogebic  Range)  and  associated  lu  certain  horizons,  especially  the  lower 
ones,  with  considerable  nonclastlc  chert  and  here  and  there  ]asper.  At  base  a true 
basal  cgl.  Uncon.  overlies  Presque  Isle  granite  and  Anlmlkle,  and  uncon.  underlies 
Keweenuwan  series.  [R.  C.  Allen,  Mich.  Geol.  and  Biol.  Surv.  Pub.  18,  geol.  ser.  15, 
1915,  gave  thickness  of  Copps  fm.  as  2.300  ft.,  and  stated  that  it  was  named  for 
Copps  mine.] 

Coqui  limestone. 

Age  (?) : Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Scl.  Annals,  vol.  26,  p.  29). 

Coqulhalla  series. 

Tertiary:  British  Columbia. 

C.  E.  Cairnes,  1923  (Canada  Geol.  Surv.  Summ.  Rept.  1922,  pt.  A,  p.  99). 
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t Coral  limestone. 

Descriptive  term  applied  in  early  Ala.  repts  to  Glendon  Is. 

tCoralline  limestone. 

A descriptive  term  applied  in  early  N.  Y.  repts  to  Is.  later  named  CobleskiU 
18.,  also  to  Is.  later  named  Wilbur  In.  niemb.  of  Salina  fm.,  and  to  a Is.  in 
Niagara  group. 

Coralline  Falls  limestone. 

Devonian : Kentucky. 

D.  D.  Owen,  1850  (Ky.  Geol.  Surv.  vol.  1.  pp.  95-97).  Gray  Coralline  Falls  Us.  in- 
clude the  Devonian  Iss.  underlying  the  Dev.  black  Lingula  shales  In  Ky. 

Curalville  limestone. 

Upper  Devonian : Central  eastern  Iowa. 

C.  Keyes,  1912  (Iowa  Acad.  Sci.  Proc.,  vol.  19,  p.  149)  and  1913  (Iowa  Acad.  Set. 
Proc.,  vol.  20,  pp.  205.  206).  Coralville  teiTane. — Lss.  included  In  upper  part  of 
Cedar  Valley  Is.,  consisting  of  (descending)  2 ft.  of  gray,  fine-grained  Is.  containing 
DHostroma  ; 6 ft.  of  gray  earthy  Is;  10  ft.  of  gray,  massively  bedded  Is.  containing 
Acervularia  and  sponges;  nnd  8 ft.  of  bluish,  thin-bedded,  shaly,  nnfossiliferous  Is. 
Underlies  Lucas  Is.  and  overlies  ltapid  Is.  Included  In  Senecan. 

See  I93f>  entry  under  Cedar  Valley  Is.,  of  which  it  is  a memb.  In  this  1935 
rept  the  underlying  beds  are  named  Littleton  memb.  (of  Cedar  Valley  Is.). 

Named  for  Coralville,  Johnson  Co.  Typically  exposed  in  quarries  1±  mi. 
NE.  of  Coralville. 

Corbin  conglomerate  lentil. 

Pennsylvanian : Central  Kentucky. 

M.  R.  Campbell.  1898  (U.  8.  G.  8.  Richmond  folio.  No.  46,  p.  3).  Corbin  cgl.  lentil. — 
Coarse  pink  ss.  or  cgl.,  90  ft.  thick,  forming  topmost  memb.  of  Lee  fm.  In  Rich- 
mond quad.  Overlain  by  Irvine  fm.  (Neocene?). 

Later  studies  by  D.  White  show  that  top  of  Lee  fm.  properly  belongs  at  top 
of  Rockcastle  cgl.  memb.,  and  that  Corbin  cgl.  lentil  and  the  shales  sepa- 
rating the  Corbin  and  Rockcastle  properly  belong  to  horizon  of  Sewell  fm. 
and  are  probably  to  be  correlated  with  Sharon  cgl.  memb.  of  PotLsville  fm. 

Named  for  Corbin,  Whitley  Co. 

Corbin  granite. 

Pre-Cambrian:  Northwestern  Georgia  (Cartersville  district). 

C.  W.  Hayes,  1901  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  30,  pp.  406-^10).  Corbin 
yranite. — Chiefly  massive,  coarse-grained  rock,  with  large  porphyritlc  crystals  of 
microcline  in  large  groundmass  of  plagioclase  feldspar,  muscovite  mica,  and  blue 
quarts.  Some  portions  of  rock  have  undergone  considerable  alteration,  being  con- 
verted Into  augeu  gneiss.  Probably  Archean. 

Named  for  development  around  Corbin,  Bartow  Co. 

Corbin  City  limestone. 

Pennsylvanian:  Eastern  Kansas  (Montgomery  County)  and  northwestern 
Missouri. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  0th  Ann.  Field  Conf.  Guidebook,  pp.  92,  97).  It 
la  proposed  to  use  Drum  U.  as  a fm.  name,  and  to  recognise  the  light-blue  ( non- 
ooliticl  lower  bed  as  Cement  City  memb.  and  the  upper  bed  of  oolitic  1h.  ns  Corbin 
City  memb.  The  Corbin  City  (named  for  a locality  Just  8.  of  Cherryvale  I Mont- 
gomery Co.]),  is  very  local  in  development,  but  appears  to  be  represented  in  Kansas 
City  section  by  a thin  bed  of  granular  foasiliferoUH  Is.  separated  by  c few  Inches  of 
sh.  from  main  body  of  Cement  City  Is. 

N.  I).  Newell,  1935.  See  1935  entry  under  Cement  City  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  106-107).  Corbin  City  Is.  memb. 
of  Drum  Is.  rests  discon,  on  Cement  City  la.  memb.  in  southern  Kans.  To  BW.,  W., 
nnd  NW.  of  Coflfeyville  it  Is  represented  by  Is.  cgl.  Thickness  of  the  memb.  ranges 
from  feather  edge  to  50 ± ft.  Near  Kansas  City.  Mo.,  a Is.  1 ft.  or  less  thick,  sepa- 
rated from  Cement  City  Is.  by  a few  Inches  of  fosslliferous  sh..  Is  thought  to 
tepresent  Corbin  City  memb. 
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Cordell  member. 

Silurian  (Niagaran)  : Northern  Michigan. 

R.  B.  Newcombe,  1933  (Mich.  Geol.  8urv.  Pub.  38,  pp.  23,  37).  G.  M.  Elilers  (un- 
published ms.)  has  divided  Manlstique  fm.,  of  Niagaran  age.  into  the  Cordell  and 
Schoolcraft  member s.  [In  table  on  p.  23  the  Cordell  Is  placed  above  the  School- 
craft. No  description  nor  thicknesses  of  the  members  given.] 

Corder  “sand”. 

Drillers*  name  for  a subsurface  Is.  in  New  Providence  fm.  (Miss.)  of  east- 
ern Ky. 

Cordilleran  formation. 

Quaternary:  Canada. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4,  p.  224 )4 

Cordilleran  system. 

Name  proposed  by  G.  II.  Ashley  (Eng.  and  Min.  Jour.-Press,  vol.  115,  No.  25r 
pp.  1106-1108,  1923)  “to  designate  the  time  and  the  rocks  from  the  end 
of  Comanchian  to  beginning  of  Eogene.”  Corresponds  to  Upper  Cret. 
series  of  U.  S.  Geol.  Survey. 

Cordova  sands  and  gravels. 

Pleistocene:  British  Columbia. 

C.  H.  Clapp,  1913  (Canada  Geol.  Surv.  Mem.  30,  p.  110). 

Corey  limestone. 

Ordovician : Quebec. 

T.  H.  Clark,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  No.  1,  p.  6). 

Coriba  formation. 

Tertiary  (Miocene)  : Central  northern  Oregon  and  southern  Washington. 

E.  T.  Hodge.  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42.  p.  991.  footnote).  Basalt  in  this 
paper  refers  to  Columbia  River  basalt  fm.  ( Coribn  fm.),  of  Mio.  age. 

E.  T.  Hodge.  1933  (Northwest  Sci.,  vol.  7,  No.  2,  p.  35).  Coriba  fm.,  “a  mnemonic  ex- 
pression proposed  for  the  cumbersome  name  Columbia  River  Basalt  fm.” 

Coriba  erosion  surface. 

Late  Pliocene:  Central  northern  Oregon. 

E.  T.  Hodge,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  157).  [See  under  Rhodo- 
dendron fm.] 

Corinth  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Maryland  (Allegany  and  Garrett  Counties)  and 
northern  West  Virginia. 

C.  K.  Swartz,  W.  A.  Price,  and  II.  Bassler,  1919  (Geol.  8oc.  Am.  Bull.,  vol.  30,  p. 
574).  Corinth  a*. — Underlies  Irondale  Is.  and  overlies  Thornton  clay;  all  included 
in  Conemaugh  fm. 

C.  K.  Swartz.  1922  (Md.  Geol.  Surv.  vol.  11,  pp.  57-58,  pi.  0).  Corinth  a*,  occurs 
a short  distance  below  Brush  Creek  coal  at  many  places.  Named  for  exposures  at 
E.  end  of  cut  on  B.  & O.  K.  R.  at  Corinth,  W.  Yu. 

Corliss  conglomerate. 

Lower  Ordovician  (Beekmantown)  : Northwestern  Vermont  (Franklin 
County). 

A.  Keith,  1932  (Wash.  Acad.  Sci.  Jour.,  vol.  22,  pp.  300,  377).  Corliss  cgl. — Rests 
uncon.  on  Highgate  si.  (Upper  Comb.)  and  forms  a series  of  lenticular  deposits 
btw.  the  Highgate  and  the  overlying  Georgia  si.  (of  Beekmantown  age)  at  intervals 
from  Canada  to  their  end,  5 ml.  S.  of  St.  Albans.  Consists  mainly  of  pebbles 
and  boulders  of  various  lss.,  marbles,  and  dolomites,  mostly  Is.  The  thin  slabs  of 
fosslliferous  Upper  Camb.  Is.  derived  from  Mill  River  cgl.  (which  underlies 
Highgate  si.  and  Is  of  Upper  Camb.  age)  are  numerous  and  conspicuous  in  the 
Corliss,  which  also  contains  fossil iferous  pebbles  of  Lower  Camb.  age  and  others 
of  Williston  (Upper  Camb.)  age.  In  Burlington  region  the  Corliss  overlies  Willia- 
ton  Is.  Strongly  resembles  Mill  River  cgl,  but  lies  higher  in  section.  Assigned 
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to  early  Beekmantown.  In  original  description  of  this  region  by  writer  the 
Mill  River  and  Corliss  egls.  were  included  in  what  writer  called  “Swanton  cgi." 
[now  abandoned].  Later  detailed  mapping  and  study  showed  that  there  are  2 
cgls.,  and  that  the  Mill  River  (the  older)  was  placed  by  thrust  faulting  S.  of 
Hlghgate  Center  in  position  of  the  Corliss,  on  top  of  Illghgate  si.,  thus  causing  the 
confusion.  Exposed  at  Corliss  Ledge,  5 mi.  NE.  of  St.  Albans.  [Not  on  map. 
but  probably  in  St.  Albans  quad.] 

Cornell  member. 

Upper  Devonian:  Central  New  York  (Sknneateles  quadrangle). 

B.  Smith.  1035  (N.  Y.  State  Mus.  Bull.  300.  pp.  10,  57-02),  removed  Bpiriftr 
< Reticularia)  laevis  zone  from  top  of  Sherburne  memb.  of  the  Portage  and  named 
it  Cornell  memb.,  from  outcrops  at  foot  of  Ithaca  falls,  near  mouth  of  Fall  Creek 
gorge,  at  Ithaca.  Type  loc.  on  S.  side  of  gorge,  not  far  from  Cornell  Unlv.  campus. 
Overlain  by  Ithaca  memb.  of  the  Portage.  He  made  the  following  statements: 
As  writer  interprets  Kindle’a  lists  of  fossils,  there  nre  25  definitely  recognized 
species  in  Cornell  memb.  of  Ithaca  region.  Of  these.  12  nre  not  found  in  under- 
lying Sherburne  but  do  occur  in  overlying  Ithaca  memb.;  8 occur  in  both  Sherburne 
and  Ithaca ; l sp.  appears  to  be  confined  to  Cornell  memb. ; and  4 sp.  seem  doubtful 
or  Inadequate.  Except  In  deference  to  historical  precedent  there  Is  no  particular 
reason  for  retaining  the  Cornell  in  the  8herburne.  In  fact,  Kindle’s  figures 
and  n number  of  other  considerations  argue  for  its  transfer  to  the  Ithaca.  Al- 
though very  thin,  it  is  a tangible  and  fairly  widespread  zone  (of  flags  and  shaly 
flags,  some  barren  and  some  fossiliferous).  [Further  along,  on  p.  59,  he  stated 
Bpiriftr  laevi # bed  is  definitely  known  from  but  few  localities  and  upper  limit  of 
Sherburne  memb.  has  been  drawn  arbitrarily.  On  p.  63  he  stated  that  he  had 
tentatively  included  the  Bpirifer  laevis  bed  at  Barber  Point  in  Ithaca  memb.,  and 
that  Bpirifcr  laevis  has  been  reported  from  beds  below  his  Cornell  memb.] 

Cornfield  Harbor  clays. 

Pleistocene:  Eastern  Maryland. 

W.  H.  Dali.  1897  (55th* Cong.,  2d  sess.,  H.  Doc.  5),  also  1808  (U.  S.  G.  S.  18th 
Ann.  Rept.,  pt.  2,  p.  336  and  table  opp.  p.  334).  Cornfield  Harbor  clays. — These 
beds  on  Cornfield  Harbor,  near  Federalsburg  [Caroline  Co.],  Md.,  contain  Interest- 
ing marine  faunu.  Have  generally  been  referred  to  Pleist.  but  may  prove  to  be 
upper  Plio. 

G.  B.  Shattuck,  W.  B.  Clark  et  al.,  1906  (Md-  Geol.  Surv.  Pliocene  and  Pleistocene 
vol.),  assigned  the  beds  at  Cornfield  Harbor  (Wailes  Bluff)  to  Pleistocene  Talbot 
fm.  The  Pleist.  age  of  the  fossils  contained  In  these  beds  was  also  verified 
by  W.  C.  Mansfield  In  1928  (U.  S.  G.  S.  I\  P.  150,  pp.  130,  136-140). 

Cornfield  Springs  formation. 

Middle  Cambrian  and  later  (?):  Southeastern  California  (San  Bernardino 
County). 

J.  C.  Hnzznrd  and  .T.  F.  Mason,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  2,  pp.  229- 
240).  Cornfield  Springs  fm. — Medium  to  coarse-grained  sandy  dol.  with  inter- 
bedded  fine-grained  shales;  Middle  Camb.  fossils;  thickness  50  ft.  To  this  fm. 
there  is  tentatively  added  700  ft.  of  overlying  nonfosRiliferous  beds  consisting 
of  alternating  dark  smoky-gray  and  light-gray  to  light-huff  dolomites,  with  some 
sandy  beds.  Top  limit  of  fm.  as  thus  tentatively  defined  is  the  base  of  50  to  100 
ft.  of  somewhat  massive,  nearly  black  dol.  that  is  tentatively  correlated  with 
Ironside  dol.,  the  lwisal  memb.  of  Sultan  Is.  (Dev.)  of  Goodsprlngs  quad.,  Nev. 
Overlies  Bonanza  King  fm.  (Middle  Camb.).  Named  for  good  exposures  E.  of 
Cornfield  Springs,  Providence  Mtns. 

Cornfields  series. 

Tertiary  or  Pleistocene:  Northeastern  Arizona.  See  1932  entry  under 
Bldahochi  fm. 

tCorniferous  Is. 

tCorniferous  fm. 

tCorniferous  group. 

Descriptive  terms  applied  in  early  geologic  repts  on  Eastern  States  to  a 
Is.  or  dol.  of  Dev.  age.  In  N.  Y.  applied  to  Onondaga  Is. ; in  Ind.  and  Ky. 
to  Sellersburg  and  Jeffersonville  lss.,  also  to  Jeffersonville  Is.  alone;  in 
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Ohio  to  Delaware  and  Columbus  Iss. ; in  Mich,  to  Dundee  Is.  The  name 
was  derived  from  the  balls  of  hornstone  contained  in  the  rock. 

tCorniferous  period. 

A term  used  by  some  early  geologists  to  include  Onondaga  Is.,  Schoharie 
grit,  and  Esopus  grit,  being  the  same  sense  in  which  “Upper  Helderberg” 
was  commonly  applied  in  early  repts. 

Corning  Creek  zone.  (In  Negaunee  formation.) 

Pre-Cambrian  (middle  Iluronian)  : Northern  Michigan  (Marquette 

County). 

J.  L.  Adler,  1035  (.Tour.  Geol.,  vol.  43,  No.  2.  pp.  113-132).  Cominy  Creek  zone  of 
Aegaunee  fm. — Wavy-b^ldinl  (characteristic  feature),  dense  to  granular,  gray  to 
pink  chert  with  interbedded  red  and  blue  hematite  and  locally  some  mariite. 
Contains  some  straight-balded  and  concretionary  parts.  Generally  thicker-bedded 
than  the  other  zones  of  Negaunee  fm.  Thickness  470  ft.  Grades  Into  underlying 
North  Lake  zone.  Overlain  by  dolerite  (“dlorite’*)  sill,  or,  where  that  is  missing, 
uncon.  overlain  by  Goodrich  qtzite.  In  places  Jasper  Knob  zone  of  the  Negaunee 
may  rest  directly  on  Corning  Creek  zone.  [Type  loc.  not  stated,  but  his  map 
shows  Corning  Creek  and  West  Corning  Creek.] 

Cornish  sandstone  member. 

Permian:  Central  southern  Oklahoma  (Carter  and  Jefferson  Counties). 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z,  p.  18).  Cornish  89.  memb. — 
One  of  highest  members  of  Cisco  (?)  [Clear  Fork  ?]  red  beds  of  Carter  Co. 
Consists  of  a white,  massive,  cross-bedded  ss.  which  forms  a scarp  NE.  along 
8W.  side  of  Healdton  field,  and  underlies  gentle  dip  slopes  extending  from  the 
scarp  to  SW.  corner  of  Co.,  interrupted  by  valleys  and  ravines  which  have 
cut  to  lower  strata.  Immediately  underlies  city  of  Ringling  and  village  of  Cornish, 
Just  over  the  line  in  Jefferson  Co.  Assigned  to  Perm. 

Cornishville  limestone  member  (of  Perryville  formation). 

Middle  Ordovician:  Central  Kentucky. 

A.  F.  Foerste,  1912  (Denison  Unlv.  Sci.  Lab.  Bull.  17.  pp.  23.  31.  33,  36,  132,  133). 
Cornishville  la. — Fossillferous  coarse-grained  Is.  underlying  Greendale  memb.  of 
Catheys  fm.,  overlying  Perryville  memb.,  and  forming  top  memb.  of  Lexington  1b. 

A.  F.  Foerste,  1013  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1,  pp.  377-385).  Cornish- 
rille  bed  (of  central  Ky.]  consists  of  5 to  6 ft.  of  granular  Is.  containing  a typical 
Trenton  fauna.  Top  memb.  of  Perryville  fm.  Overlies  Salvlsa  horizon  of 
Perryville. 

See  further  explanation  under  Perryville  fm. 

Named  for  Cornishville,  Mercer  Co. 

fCornitiferous  limerock. 

A descriptive  term  used  in  early  N.  Y.  repts.  According  to  L.  Vanuxem 
(N.  Y.  Geol.  Surv.  3d  Kept.,  1839),  the  “eornitiferous  rock”  of  Amos 
Eaton  (1824),  who  probably  originated  the  term,  is  middle  part  of 
Onondaga  Is.  Named  for  presence  of  balls  of  hornstone. 

Cornmeal  sand. 

Drillers’  term  for  a sand  in  Pottsville  fm.  (Penn.)  of  Butler  Co.,  Pa.,  lying 
lower  than  Homewood  as.  memb.  (See  J.  P.  Lesley,  1878,  2d  Pa.  Geol. 
Sun’.  Kept.  Q.  pp.  303-305.) 

tCornwall  slates. 

Upper  Cambrian:  Southeastern  Pennsylvania  (Lebanon  County). 

J.  P.  Lesley  and  E.  V.  d'Invilllers,  1886  (2d  Pa.  Geol.  Surv.  Ann.  Kept.  1885,  p.  520). 
Cornwall  slates. — Lime  slates,  occupying  an  area  about  4 mi.  long  and  % m\.  wide  at 
Cornwall  [Lebanon  Co.].  Hold  Important  relations  to  Cornwall  ore  mass.  Age 
and  position  In  Paleozoic  have  been  much  debated.  Uncertain  whether  they 
underlie  or  overlie  Lebanon  Valley  Is.  fm.,  hut  probably  overlie  it  Exposed  in 
R.  R.  cut  at  Cornwall  Station. 
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According  to  G.  W.  Stone  (personal  communication  Dec,  1936)  the  rock 
exposed  in  R.  R.  cut  at  Cornwall  Station  is  metamorphosed  Conoco- 
cheague  Is. 

t Cornwall  limestones. 

Devonian  and  Silurian : Southeastern  New  York. 

E,  C.  Eckel,  1002  (N.  Y.  Stnto  Gool.  20th  Ana.  Rept.,  p.  rl48).  A series  of  thin 
beds  of  Is.  overlies  Longwood  shales  at  several  points  in  Orange  Co.  Beds  carry 
fossils  which  correlate  them  with  Lower  Helderberg  and  Waterllme  farther  W. 
The  term  “Cornwall  Iss.“  Is  not  here  proposed  as  a fm.  name,  but  Is  used  merely 
as  a convenient  designation  for  the  series  till  further  field  work  shall  have  decided 
the  extent  to  which  subdivision  can  be  carried. 

Range  in  age  from  Decker  Is.  to  New  Scotland  Is.,  according  to  Hartnagel 
(Hdb.  19,  1912). 

Name  apparently  taken  from  some  one  of  the  places  in  Orange  Co.  that 
bear  the  name  Cornwall. 

Cornwall  shale. 

Middle  Devonian : Southeastern  New  York  and  northern  New  Jersey. 

C.  A.  Hartnagel,  1907  (N.  Y.  State  Mus.  Bull.  107,  pp.  39-54).  Cornirall  ih.  re- 
places Monroe  Khaim  of  Darton,  because  that  name  Is  preoccupied  in  Mich.  Con- 
sists of  200  ft.  of  dark-gray  slaty  shales;  In  places  pronounced  slaty  cleavage 
is  shown.  Of  Hamilton  nge.  Rests  on  Orlskany  qtxlte  in  N.  Y,,  the  relations  of 
which  to  Newfoundland  grit  (which  underlies  the  Monroe  Bhales  In  N.  J.)  is  not 
yet  established.  (This  underlying  fm.  Is  now  called  Kanoiue  s».,  in  both  N.  Y.  and 
N.  J.J  Named  for  occurrence  at  Cornwall,  Orange  Co.,  N.  Y.  Eckel’s  use  of  Corn- 
mil  Iks.  not  considered  valid. 

In  N.  J.  the  name  "Monroe  shales"  was  replaced  by  Pequanac  sh.  in  1908 
(U.  S.  G.  S.  Franklin  Furnace  folio.  No.  101),  but  Pequanac  was  dis- 
carded in  1914  (Raritan  folio.  No.  191),  in  favor  of  the  older  name 
Cornwall  sh. 

Cornwall  formation. 

Jurassic : British  Columbia. 

C.  H.  Crickmay,  1930  (Calif.  Uillv.,  Dept.  Qeol.  Scl.  Bull.,  vol.  19,  No.  2,  p.  33). 

Coronach  shale. 

Upper  Devonian:  Alberta  (Jasper  I’ark). 

P.  E.  Raymond,  1930  (Am.  Jour.  Scl.,  5th,  vol.  20.  pp.  296.  300).  Coronach  sh. — 
Black  sh.  and  Interbedded  Is. ; 600  ft.  thick.  Type  locality  on  road  a ml.  8.  of 
Disaster  Point.  Named  for  Coronach  (’reek,  across  the  Athabaska.  Naples  fauna. 
Overlies  Boule  dolomltlc  Is.  and  underlies  Fiddle  Is. 

Coronado  quartzite. 

Upper  Cambrlau:  Central  eastern  Arizona  (Greenlee  County). 

\Y.  IJndgren.  1905  (U.  S.  G.  8.  P.  P.  43.  p.  59).  Coronado  qtsilc. — Chiefly  heavy 
beds  of  brown,  pink,  or  maroon  qtzltic  sss.,  usually  characteristically  Jointed. 
Lowest  memb..  which  is  missing  In  many  sections,  Is  qtxlte  cgl.  up  to  50  ft.  thick. 
Thickness  of  fm.  100  to  250  ± ft.  Rests  uncon.  on  granite  basement.  Conform- 
ably underlies  Longfellow  Iss.  Several  areas  of  this  fm.  crown  summit  and  west- 
erly slope  of  Coronado  Mtn,  N.  W.  of  Morencl,  Greenlee  Co. 

Upper  Camb.  fossils  have  been  found  25  ft.  below  top. 

Coroznl  limestone. 

Cretaceous  ( ?) ; Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Scl.  Annals,  vol.  26,  p.  23). 

tCorral  sandstone.  (In  Cheyenne  sandstone.) 

Lower  Cretaceous  (Comanche)  : Central  southern  Kansas. 

F.  W.  Cragin.  1895  (Am.  Geol..  vol.  16.  pp.  361,  366).  Corral  «». — 8s..  30  to  50  ft. 
thick;  lower  part  white;  upper  part  often  beautifully  variegated  with  bright  reds 
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mingled  with  yellow,  purple,  and  brown.  Basal  part  of  Cheyenne  ss.  Overlain 
by  Elk  Creek  beds  (upper  part  of  Cheyenne). 

Named  for  the  Natural  corral,  a short  box  canyon  on  Lauphier  claim,  in 
SE.  corner  of  Kiowa  Co.,  long  known  under  that  name  by  the  settlers. 

This  name  was  discarded  by  U.  S.  Geol.  Survey  in  1921,  the  bed  being  sim- 
ply a local  facies  of  Cheyenne  ss.  and  without  strut,  value;  and  the 
name  seems  to  have  been  discarded  by  Kans.  Geol.  Survey.  (See  last 
entry  under  Cheyenne  88.) 

Corral  formation. 

C.  [R.]  Keyes,  1924  (Pan-Am.  Geol.,  vol.  42,  p.  289),  applied  the  name  “(Hector) 
Corral”  to,  apparently,  all  pre-Camb.  rocks  of  Alberta,  consisting  of  (descending 
order)  slates  4,000  ft.,  qtzites  1,200  ft.,  and  cgls.  100  ft. ; which  are,  apparently, 
the  same  rocks  that  were  called  “Hector  fin.”  In  earlier  repts. 

Derivation  of  name  not  stated. 

Corral  Creek  formation. 

Pre-Cambrian:  Alberta  and  British  Columbia. 

C.  D.  Walcott,  1910  (Smithsonian  Mlsc.  Coll.,  vol.  53,  So.  7,  p.  428). 

Corral  Hollow  shales. 

Jurassic  (?)  : Western  California  (Alameda  County). 

C.  F.  Tolman,  Jr.,  1915  (Nature  and  science  on  Pacific  coast,  p.  45,  San  Francisco, 
Elder  & Co.).  Corral  Hollow  shales. — A subdivision  of  Franciscan  series.  Con- 
tain massive  beds  of  crumpled  and  folded  cherts,  and.  especially  in  vicinity  of 
serpentine  intrusions,  lawsonite,  chlorite,  and  glaucophane-bearlng  schists  that 
seem  to  be  peculiar  to  Franciscan  series.  Older  than  Oakridge  ss.,  and  underlain 
by  dense  blue  ss.  of  the  Franciscan. 

tCorrigan  formation. 

Lower  Devonian : Western  Maryland. 

A.  W.  Grabau,  1910  (Mich.  Geol.  and  Biol.  Surv.  Pub.  2,  geol.  ser.  1,  pp.  231,  234). 
Corrigan  fm. — The  succeeding  “Manlius”  exposed  at  Keyser,  W.  Va.  (110  ft.), 
has  recently  been  made  subject  of  a careful  nnd  detailed  faunal  study  by  Dr. 
Poole  Maynard  of  Johns  Hopkins  Univ.  The  series  has  been  named  [unpublished] 
Corrigan  fm.,  and  in  outline  presented  before  Geol.  Soc.  Am.  at  Cambridge  meet- 
ing, 1909-10,  it  was  shown  that  the  fauna  was  a unit  and  of  Upper  Siluric  (Cobles- 
klll- Manlius)  type.  A comparison  of  the  fossils  with  those  of  Upper  Monroe  fm. 
of  Mich,  has  convinced  both  Mr.  Maynard  and  author  of  the  relationship  of  the 
faunas,  some  of  the  characteristic  Mich,  species,  such  as  • • •,  being  present 

in  the  Corrigan.  Thus  the  Corrigan  of  Md.  (Manlius  of  Schucliert,  Ilelderbergian 
of  O’Harra’s  Potomac  section)  must  be  regarded  as  representative  of  the  Upper 
Monroe. 

C.  K.  Swartz  et  al.  1913  (Md.  Geol.  Surv.  Lower  Dev.  vol.,  p.  97).  In  1908-9 
(T.  P.]  Maynard  (Dissert,  presented  for  degree  Ph.  1>.  in  Johns  Hopkins  Univ. 
1909)  studied  the  beds  termed  Manlius  fm.  by  Schucliert,  comprising  most  of 
[lower  orj  Chonetes  jerseyensis  zone  of  Keyser  mewb.  of  Helderberg  fm.  He 
named  them  [unpublished  ms.]  Corrigan  fm.  and  correlated  them  with  Cobleskill, 
Rondout,  and  Manlius  fms.  of  N.  Y.,  and  Decker  Ferry,  Rondout,  and  Manlius  fins, 
of  N.  J.,  believing  these  units  are  undlff.  in  Md. 

The  rocks  at  Oorriganville,  Md.,  are  now  assigned  to  Helderberg  fm. 
( Lower  Dev. ) . 

Named  for  occurrence  at  Corrignnville,  Allegany  Co. 

Corrigan  formation. 

Miocene?  (lower  Miocene?)  : Eastern  Texas  (Polk  County). 

E.  T.  Dumble,  1911  (Tex.  Acad.  Sci.,  vol.  11.  p.  51).  The  Corrigan  beds,  as  Kennedy 
called  [where?]  the  sands  which  overlie  the  Frio  as  now  determined,  are  therefore 
later  than  any  previously  recognized  Eocene  deposits.  Referred  to  Jackson  by  Prof. 
Harris. 

E.  T.  Dumble,  1915  (Geol.  Soc.  Am.  Bull.,  vol.  20,  p.  465).  Corrigan  sands. — Coarse 
“rice”  sands  and  sss.  at  base,  overlain  by  finer  sands  and  by  yellowish  green  clay  and 
claystones  with  plant  remains.  The  clays  and  clay  stones  carry  pyrltic  nodules  and 
streaks  of  lignite  and  weather  yellow  to  cream  color.  Local  unconformities  btw. 
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sands  and  clays.  Occasionally  cross  bedded.  Mapped  [p.  448].  Assigned  to  Oli^r. 
yarned  for  town  in  Polk  Co.  “It  is  here  proposed  to  use  Kennedy’s  older  term 
Corrigan  sands  for  the  group  of  deposits  lying  between  the  known  Jackson  and  the 
Fleming,  which  while  forming  the  only  mappublc  unit,  probably  includes  beds  of 
later  age  than  the  Catahoula  of  V catch,  which  name  should  be  retained  for  that  por- 
tion of  the  Corrigan  to  which  it  strictly  applies." 

E.  T.  Humble,  1920  (Univ.  Tex.  Bull.  1809).  Corrigan  fin. — We  will  use  Kennedy 
older  name  Corrigan  for  entire  group  of  non-marine  deposits  which  lie  btw.  the 
Jackson  and  the  Fleming  and  together  constitute  our  only  mappable  unit.  They 
are  supposedly  for  most  part  of  upper  Olig.  age. 

F.  B.  Plummer.  1933  (Univ.  Tex.  Bull.  3232,  pp.  530,  715.  717),  replaced  Corrigan 
in  narrow  sense  by  Chita  aand  memb .,  and  Corrigan  in  broad  sense  by  Catahoula* 
fm.  (See  under  Chita  sand  memb.) 

Named  for  Corrigan,  Polk  Co. 

Corry  sandstone. 

Misaissippiun : Northwestern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  Q4.  pp.  92-94).  Corry  as. — Yellowish 
white  or  buff  gray  ss.,  compact,  fine-grained,  at  one  or  two  places  some  pebbles. 
Thickness  20  ft.  Quarried  about  1 mi.  S.  of  Corry.  Erie  Co.  Top  fm.  of  Oil 
Lake  group.  Overlies  Cussewago  Upper  Shales  and  underlies  Orangeville  sb. 
Corry  and  Cussewago  probably  = Berea  ss.  of  Ohio. 

H.  P.  Cushing  (1888)  and  E.  Orton  (1893)  correlated  Corry  alone  with  Berea  ss.  ; 

J.  ,T.  Stevenson  (1903)  correlated  Cussewago  and  Corry  with  Berea. 

G.  H.  Girty.  1905  (Wash.  Acad.  Sci.  Proc.,  vol.  7,  p.  6).  Berea  grit  of  Ohio  Is 
White's  Cussewago  ss.  together  with  probably  the  Cussewago  flags  and  Corry  ss. 
It  initiates  the  Miss. 

C.  Butts,  1910  (U.  S.  G.  S.  Warren  folio.  No.  172),  used  Berea  a $.  in  this  quad., 
and  stated  : Berea  ss.  has  been  traced  eastward  from  Ohio  by  Girty  and  found  to  bo 
same  ns  “Corry”  ss.  at  Corry,  Pa.  Identifying  It  by  Its  abundant  and  highly 
characteristic  fauna  he  was  able  to  follow  it  still  farther  E.  into  this  quad. 

C.  S.  Prosser.  1912  (Ohio  Geol.  Surv.  Bull.  15.  p.  -395),  correlated  Cussewago  and 
Corry  with  Berea. 

W.  A.  VerWlebe,  1916  (Am.  Jour.  Sci..  4th.  vol.  42,  p.  46),  and  1917  (vol.  43 
of  same  Journal,  pp.  301-318).  Berea  fm.  is  represented  in  Pa.  by  Corry  ss.  and 
Cussewago  sh.  and  ss.  of  I.  C.  White,  and  should  be  considered  base  of  Miss. 

G.  H.  Chadwick,  1925  (Geol.  Soc.  Am.  Bull.,  vol.  36,  pp.  455-464),  correlated 
Berea  ss.  with  Corry  ss.  only,  but  used  Corry  ss.  in  Pa. 

K.  E.  Caster.  1034  (Bulls.  Am.  Pal.,  vol.  21,  No.  71.  pp.  49-52,  table  opp.  p.  61. 
pp.  122-128  and  later  pp.).  Strat.  position  is  substantial  proof  of  equivalence  of 
Corry  ss.  and  some  part  of  Berea  ss.  The  detailed  sections  of  Prosser's  voluminous 
rept  establish  that  fact.  Also,  the  Corry  fauna  occurs  in  upper  Berea  of  Ohio, 
[p.  49. J The  Corry  Is  of  remarkable  lithlc  similarity  to  Boren  ss.  of  Wiiliamsford 
P.  O.,  Ohio.  (p.  51.]  The  lower  Berea  seems  to  be  identical  with  Cussewago 
ss.  (and  sh.  ?).  [p.  52.]  “Berea  stage”  Is  a new  stage  created  to  include  Corry 

ss.  only.  [p.  52.]  There  Is  reasonable  certainty  Corry  Is  eastward  continuation 
of  upper  Berea  ss.  of  Ohio.  [p.  52.]  f Fauna  listed  on  pp.  123-124.]  [In  table 
opp.  p.  61  he  used  Berea  atage  to  Include  Corry  as.  memb.  only.  On  p.  122  he 
correlated  Berea  ss.  of  Ohio  with  Cussewago  ss.  and  Corry  ss.  of  Pa.,  and  stated 
that  Corry  Is  “correlated  with  Upper  true  Berea  ss.  of  Ohio."  Fossils  listed.  On 
p.  126  : "The  relation  of  the  Corry  ss.  to  the  true  Berea  grit  of  Ohio  is  as  yet 
obscure.  It  would  appear  that  the  upper  Berea  ss.  of  Ohio  is  continuous  with  the 
Corry  ss."] 

K.  E.  Caster,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  6.  p.  913).  Corry  ss.  (possibly 
of  Berea  age)  oecurs  In  upper  part  of  Oil  I^ake  series  in  western  Pa.  The  Corry 
fauna  is  of  a characteristic  Klnderhook  aspect. 

The  U.  S.  Geol.  Survey  classifies  Berea  ss.  as  of  Kinderhook  age,  and  for 
many  years  discarded  Corry,  regarding  it  as  a synonym  of  Berea ; but  iu 
view  of  doubt  that  now  exists  ns  to  exact  equivalency  of  the  two,  Corry 
has  been  restored  to  good  standing. 

Corryville  shale  member  (of  McMillan  formation). 

Upper  Ordovician : Southeastern  Indiana  and  southwestern  Ohio. 

J.  M.  Nlcklcs,  1002  (Cincinnati  Soc.  Not.  Hist.  Jour.,  vol.  20,  pp.  75.  83).  Corry 
Hlle  or  Chlloporella  nlrholroni  bed*. — About  60  ft.  of  thin  Is.  and  yellowish,  also 
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Hue,  sh.  lnterbedded.  Overinin  by  Mount  Auburn  or  Platystrophia  lynx  beds  and 
underlain  by  Bellevue  or  Monticullpora  molest  a beds. 

Middle  memb.  of  McMillan  fin. 

Named  for  Corryville,  near  Cincinnati. 

Corsicana  marl.  (In  Navarro  group.) 

Upper  Cretaceous  (Gulf  series):  Northeastern  Texas. 

K.  T.  Hill.  1901  (U.  S.  O.  S.  21st  Ann.  Rept.,  pt.  7.  pp.  342-343).  Corsicana  beds.— 
Fine,  brown,  sandy  marl,  with  occasional  bands  of  bard  calc.  ns.  In  upper  part. 
Included  In  upper  part  of  Navarro  fm.  Underlie*  Kemp  clay  bed  of  Navarro  fm. 
Extends  from  Sulphur  River,  Delta  Co.,  to  the  Braxos.  [According  to  L.  W.  Stephen- 
son (Unlv.  Tex.  Bull.  8232,  p.  516,  1933)  this  unit  probably  included  (ascending) 
Exogyra  cancellata  *one  (Neylandvllle  marl  of  Stephenson),  Nacatoch  sand,  and 
the  chalky  marl  (Corsicana  marl  restricted  of  Stephenson).) 

W.  S.  Adkins,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  239,  270,  488,  516).  Corsicana  fm. 
(restricted). — Dr.  L.  W.  Stephenson  suggests  that  the  basal  Navarro  clays 
< Exogyra  cancellata  tone)  below  the  Nncatoch  be  called  \cylandville  fm.,  and  that 
if  the  name  Kemp  bed*  of  Hill  is  retained,  as  in  this  paper,  for  the  portion  of  the 
Navarro  above  Nacatocb  sand,  the  lower  part  (chalky  marl)  of  the  Keuip  be 
separated  as  the  Corsicana  fm.  (restricted).  It  appears  from  Hill's  description 
that  be  included  in  bin  ‘‘Corsicana  beds’*  the  Navarro  clays  below  the  Nacatoch, 
the  Nacatoch.  and  a portion  at  least  of  the  chalky  marl.  Dr.  Stephenson  says 
(personal  communication,  Murch  0,  1933)  : (See  Stephenson  1933  entry.)  Although 
not  entirely  satisfactory,  it  is  considered  best  here  to  restrict  and  redefine  “C or- 
sienna**  of  Hill  to  include  all  beds  In  Navarro  Co.  section  above  top  of  Nacatoch 
sand  and  below  base  of  upper  clay  or  “chalk  marl”  of  Stephenson.  The  beds 
(of  Navarro  age)  btw.  top  of  the  Taylor  and  base  of  the  Nacatoch  are  here 
called  Srytandeille  fm..  as  suggested  by  I..  W.  Stephenson. 

L.  W.  Stephenson.  1933  (Unlv.  Tex.  Bull.  3232.  p.  516).  KeylandvUle  would 
be  appropriate  name  for  unit  1 have  heretofore  called  Exogyra  cancellata  xono, 
which  includes  all  beds  btw.  Taylor  marl  below  and  Nacatoch  sand  above.  Ex- 
posures occur  In  washes  in  a field  just  S.  of  fair  grounds  at  HE.  edge  of 
Greenville.  and  In  ditches  along  Dixon  road  for  a ml.  or  more  8E.  of  fair 
grounds.  Type  exposures  occur  along  Bankhead  highway  btw.  Liberty  School  and 
Neylandvllle,  3 to  6 ml.  in  air  line  NE.  of  Greenville,  and  in  first  cut  of  Texas 
Midland  Ry.  W.  of  Neylandvllle  Station.  Kemp  fm.  as  used  by  Bur.  Econ.  Geol.  in 
this  rept.  includes  the  unit*  which  I have  called  chalky  marl  meinh.  and  up)H*r  clay 
memb.  Since  the  chalky  marl  nieinb.  underlies  city  of  Corslcanu.  it  would  be 
appropriate  to  restrict  Corsicana  to  It.  As  Hill  originally  used  “Corsica uaM  It 
probably  included  Exogyra  cancellata  zone,  Nacatoch  sand,  and  the  chalky  marl. 
The  pit  of  Corsicana  Brick  Co.  2 ml.  8.  of  court  house  at  Corsicana,  might 
appropriately  be  regarded  as  type  loe.  If  Kemp  is  retained  it  should  be 
restricted  to  the  upper  clay  memb.,  but  exposures  of  this  are  rare  in  vicinity  of 
Kemp,  and  desirability  of  applying  the  name  to  this  unit  has  not  been  fully 
considered.  The  names  Seylandrille  and  Corsicana  restricted  have  not  yet  been 
formally  adopted  by  U.  S.  Geol.  Survey.  [They  were  later  adopted.) 

See  U.  S.  G.  S.  1987  geol.  map  of  Tex.,  where  Navarro  group  Is  divided  into 
(ascending)  Neylandvllle  marl,  Nacatoch  sand,  Corsicana  marl  (re- 
stricted), and  Kemp  clay  (restricted).  This  is  present  approved  classi- 
fication. 

Corsicana  sand. 

The  lower  subsurface  oil  sand  in  wells  of  Corsicana  oil  field  of  northern 
Tex.  It  Is  in  Taylor  marl,  and  lies  500  to  800  ft.  below  Corsicana  beds 
of  Hill,  which  outcrop  at  Corsicana  and  are  now  considered  same  as 
Nacatoch  sand  memb.  of  Navarro  fm. 

Corson  diabase. 

Pre-Cambrian:  Northwestern  Iowa  and  southeastern  South  Dakota  (?). 

C.  1R.)  Keyes.  1914  (Iowa  Acad.  Sol.  Proc..  vol.  21.  p.  187;  Sci.,  n.  s.,  vol.  40,  p. 
144).  Corson  terrane. — Diabase  included  In  top  of  Keweeuawan  series. 

Probably  named  for  Corson,  Minnehaha  Co.,  S.  Dak. 

151627* — 38 34 
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Cortland t series. 

Age  undetermined:  Eastern  New  York  (Westchester  County). 

J.  D.  Dana,  1880  (Am.  Jour.  Sci..  3d,  vol.  20.  pp.  104—220)  ; also  see  1881  (samp  Jour., 
vol.  22,  pp.  103-110).  Hornblendic,  augitlc,  and  associated  rocks  cover  a large 
part  of  Twp  of  Cortlandt  (the  NW.  of  Westchester  Co.)  btw.  Croton  River  on  S. 
and  parallel  of  Peekakill  on  N.,  an  area  of  about  25  sq.  ml.  They  differ  widely 
from  the  ordinary  rocks  of  Westchester  Co.,  and  may  well  be  designated  Cortlandt 
series.  In  fact,  a series  so  remarkable  in  constitution,  so  diversified  iu  kinds,  and 
so  full  of  geological  Interest  is  seldom  found  together  within  so  small  an  area 
anywhere  on  the  globe.  [Lists  varieties.]  They  are  not  independent  igneous  rocks 
erupted  from  great  depth,  but  are  of  metnmorphic  origin. 

G.  II.  Williams,  18S8  (Am.  Jour.  Sci.,  3d.  vol.  35,  pp.  438-448,  and  vol.  30,  pp.  254- 
209).  The  area  occupied  by  “ Cortlandt  stries'*  is  mainly  composed  of  norite;  also 
Includes  gabbro,  diorite,  and  mica  diorite.  It  Is  bordered  on  S.  mainly  by  mica 
schists,  on  W.  mainly  by  iss..  and  on  N.  by  gneisses. 

G.  H.  Williams,  1888  (Johns  Hopkins  Univ.  Circ.,  vol.  7.  No.  65,  pp.  63-65).  “Corf- 
landt  series**  consists  of  diverse  eruptive  rocks,  which,  although  very  ancient, 
are  little  altered. 

C.  P.  Berkey,  1907  (N.  Y.  Slate  Mus.  Bull.  107,  p.  377».  Cortlandt  strict  assigned  to 
Lower  Siluric  [Ord.]. 

C.  P.  Berkey,  1908  (Sci.,  n.  a.,  vol.  28,  p.  575).  Cortlandt  strict  includes  a wide 
range  of  granitoid  medium  to  basic  types  of  Igneous  rocks.  It  seems  certain  they 
represent  a case  of  magmatic  differentiation  that  includes  not  only  the  Cortlandt 
series  as  outlined  by  Dana  and  Williams  hut  also  two  or  three  occurrences  of 
typical  granite. 

G.  8.  Rogers,  1911  (N.  Y.  Acad.  Sci.  Annals,  vol.  21.  pp.  11-20).  Cortlandt  scries. 
a small  but  remarkably  complete  igneous  complex  of  granite,  syenite,  sodalite 
syenite,  diorite,  gabbro,  norite,  biotite  norite,  byporite,  quart*  norite,  etc.  Sur- 
rounded on  every  side  by  Manhattan  schist.  Is  a very  complex  and  Intricate  mass. 
Unquestionably  younger  than  Manhattan  schist  and  Inwood  1st.,  which  it  intrudes. 
Must  be  post-Ord.  | Manhattan  schist  and  Inwood  Is.  are  now  classified  by  D.  8. 
Geol.  Survey  and  other  geologists  ns  pre-Camb.,  hut  they  wen*  formerly  regarded 
as  Ord.]  It  Is  practically  certain  it  Is  not  post -Permian.  In  writer's  opinion  It  is 
probably  late  Paleoaoic. 

C.  A.  llartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  24).  The  Cortlandt  strics 
includes  n group  of  gabbrolc  and  dioritlc  rocks  found  Just  S.  of  Peekskill.  in  town 
of  Cortlandt.  It  covers  area  of  some  20  sq.  ml.,  and  is  regard»*d  as  the  latest 
intruslves  In  8E.  N.  Y.  excepting  Palisade  diabase,  of  Postpaleozoic  age. 

J.  F.  Kemp,  1912  (lilt.  Geol.  Cong.  Coniptes  rendus,  11th  seas.,  Stockholm,  p.  701). 
Cortlandt  series  assigned  to  Ord. 

C.  I*.  Berkey  and  Marlon  Rice.  1921  (N.  Y.  State  Mus.  Bull.  225.  226).  Cortlandt 
series  of  intrtifrivrs  cuts  Manhattan  schist.  Its  age  is  not  known  but  it  probably 
is  not  pre-Camb.  Is  tentatively  classified  as  later  than  Hudson  River-Wappinger- 
Poughquag  series  of  si..  Is.,  and  qtzite  of  Cambro-Ord.  age.  The  rocks  of  West- 
chester Co.  freest  from  metamorphism  are  the  members  of  Cortlandt  series.  Age 
of  Manhattan  schist.  In  wood  Is.,  and  I.owerrc  qtxite.  Is  uncertain. 

Corwin  formation. 

Cretaceous:  Northwestern  Alaska  (Cape  Lisburne  region). 

F.  C.  Schrader,  1902  (Geol.  8oc.  Am.  Bull.,  vol.  13,  p.  244).  Cortot  n series. — Me- 
dium to  heavy-bedded  impure,  gray  and  brown  ss.  and  arkose,  with  sh.,  ehaiy 
si.,  and  coal  beds.  Occurs  on  const  near  Wain wrlght  Inlet,  and  extends  SW.  180 
ml.  to  near  Cape  Lisburne,  where  It  plays  important  part  In  geology  of  that 
region.  Provisionally  assigned  to  Jura-Cret. 

Named  for  Corwin  Bluff,  about  30  mi.  E.  of  Cape  Lisburne. 
fCoryphodon  beds. 

A paleontologic  nmne  applied  In  some  early  repts  to  Wasatch  fm.  (lower 
Eo.)  of  Kooky  Mtn  region.  According  to  H.  F.  Osborn  (U.  S.  G.  S.  Mon. 
55,  1929,  pp.  58,  59)  this  genus  occurs  throughout  the  beds  now  assigned 
to  Wasatch  fm.  by  U.  S.  Geol.  Survey,  and  is  not  recorded  from  overlying 
and  underlying  fms. 
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Cosden  sand. 

A subsurface  sand,  of  Penn.  age,  In  Okmulgee  dist.,  central  eastern  Okla., 
lying  lower  than  Oswego  lime,  higher  than  Bartlesville  sand,  and  re- 
ported to  correlate  with  Boggy  sh.  The  name  has  also  been  applied  to 
a sand  In  Fayette  ss.  (of  Eocene  Jackson  age)  of  Pettus  area,  Bee  Co., 
SE.  Tex. 

Cosmos  saml. 

A subsurface  sand,  about  BO  ft.  thick,  forming  basal  bed  of  Kootenai  fin. 
(I/Ower  Cret.)  in  Border-Bed  Coulee  oil  held  of  NW.  Mont,  and  SW. 
Alberta.  In  E.  part  of  field  the  Cosmos  sand  is  spilt  Into  two  parts  by 
10  to  15  ft.  of  gray-green  pyrltie  siltstone,  and  the  upi>er  tongue,  which 
is  5 to  15  ft.  thick,  is  locally  called  Vanalla  mind.  The  lower  part  of  the 
Cosmos  sand  is  characterized  by  presence  of  thin  local  lenses  of  gray- 
green  and  dark-gray  ss.  and  an  abundunce  of  mud-pellet  cgl.  In  places 
the  basal  bed  Is  cgl.  The  sand  may  consist  chiefly  of  black  chert. 
Named  for  Cosmos-Iowa  No.  1 well,  by  which  it  wus  first  penetrated. 

Cottage  Grove  sandstone. 

Pennsylvanian : Central  and  southern  Kansas  and  northern  Oklahomn. 

R.  C.  Moore,  1932  ( Kn ns.  Geol.  Hoc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  PL’,  97). 
In  central  and  southern  Kans.  the  Chanute  Includes  a persistent  bed  of  ss.  ( Cottage 
Orore).  and  fust  beneath  the  ss.  Is  Thayer  coal.  These  beds  persist  into  northern 
Okla.  and  are  of  value  In  correlation  of  adjacent  Iss. 

N.  D.  Newell,  1936  (Kans.  Geol.  Surv.  Bull.  21,  p.  40> . For  upper  ss.  mass  of 
Chanute  sh.  the  term  Cottage  Orore  as.  Is  here  applied,  from  Twp  In  Allen  Co., 
Kans.  It  overlies  Thayer  coal.  Is  generally  soft,  light-buff,  cross-bedded  or  even- 
bedded.  Thickness  1 to  30  ft.  [R.  C.  Moore.  1936,  says  30  ft.  in  southern 
Kans] 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Newell  Is  author  of 
this  name. 

Cotter  dolomite. 

Lower  Ordovician  (Becknmntown)  : Northern  Arkansas  and  southern 
Missouri. 

A.  H.  rurdue  and  H.  D.  Miser,  1916  (U.  8.  G.  8.  Eureka  Sprlngs-Ilarrisou  folio.  No. 
202).  Cotter  dot. — Chiefly  two  kinds  of  dol. — a fine-grained,  argill.,  earthy  tex- 
tured, relatively  soft,  white  to  buff  or  gray  variety  known  as  “cotton  rook,”  and  a 
more  massive  medium-grained  gray  variety  that  weathers  hackly  on  the  surface 
and  becomes  dark  on  exposure.  Contains  some  chert  and  a little  interbedded 
saccbaroidal  ss.  anil  green  sh.  Thickness  500-}-  ft.  Uucon.  underlies  Powell  Is. 
Base  not  exposed  in  these  quads,  but  in  Mo.,  and  farther  E.  in  Ark.,  where  erosion 
has  cut  through  it,  the  Jefferson  City  Is.  underlies  ft.  Named  by  E.  O.  Ulrich 
from  exposures  at  Cotter,  Baxter  Co.,  Ark.  In  1011  (Oi'ol.  Soc.  Am.  Bull.,  vol.  22) 
was  called  Jefferson  City  by  Ulrich,  hut  in  1012  he  determined  that  Jefferson 
City  at  type  loc.  is  older  than  the  dol.  here  named  Cotter. 

Cottonwood  limestone.  (In  Council  Grove  group.) 

Permian : Eastern  Kansas,  central  northern  Oklahoma,  and  southeastern 
Nebraska. 

E.  Haworth  and  M.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  vol.  2.  pp.  112-114).  La.  No. 
13  of  section  along  Neosho  River  from  Indian  Territory  to  White  City.  Kans..  Is 
famous  Cottonwood  Falls  Is.,  quarried  near  Cottonwood  Kails,  where  It  consists  of 
two  layers,  the  tipper  one  2t6  ft-  thick  and  the  lower  one  3 ft.  thick.  Underlain 
and  overlain  by  30  ft.  of  dark  sandy  sh. 

The  abbreviated  form  Cottomcnod  Is.  is  well  established  in  the  literature. 
The  fm.  Is  overlain  by  Florena  sh.  memb.  of  Garrison  fm.  and  underlain 
by  Eskridge  sh. 

See  also  under  Beattie  fm. 

Named  for  Cottonwood  Falls,  Chase  Co.,  Kans. 
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fCottonwood  formation.  (In  Council  Grove  group.) 

Permian : Eastern  Kansas. 

C.  S.  Prosser,  1804  (Geol.  8oc.  Am.  Bull.,  vol.  6.  pp.  37—411.  Cottonwood  fm. 
proposed  to  Include  Manhattan  atone  or  Cottonwood  le.  and  overlying  Cottonwood 
eh. 

Includes  Cottonwood  Is.  and  Florena  sh.  memb.  of  Garrison  fm. 

Named  for  Cottonwood  Valley,  Chase  and  Lyon  Counties. 

fCottonwood  shales.  (In  Council  Grove  group.) 

Permian : Eastern  Kansas. 

C.  8.  ProBaer.  1804  (Geol.  Soc,  Am.  Bull.,  vol.  0,  pp.  38-311).  Cottonwood  whaler. — 
Yellow  foaailiferoua  aliales,  10  ft.  thick,  forming  upper  part  of  Cottonwood  fm.  In 
Cottonwood  Valley  and  at  Manhattan  and  vicinity.  Overlies  Manhattan  atone  or 
Cottonwood  la. 

Conflicts  with  Cottonwood  Is.  Replaced  by  Florena  aft.  memb. 

Cottonwood  beds. 

Miocene:  Central  northern  Oregon  (John  Day  region). 

W.  D.  Matthew.  1000  (Am.  Mua.  Nat.  Fliat.  Bull.,  vol.  12,  p.  23).  gave  tin  table) 
a column  headed  “John  Pay  R.,  Oreg,,  Wortman,  1880,“  under  which  appears 
Cottonwood  bed * (Protolabis) , shown  aa  older  than  Loup  Fork  of  Uano  Eatacado, 
Tex.,  and  aa  younger  than  John  Day. 

J.  C.  Merrlam,  1901  (Jour.  Geol.,  vol.  0,  p.  72),  in  a description  of  rocks  of  John 
Pay  Basin  used  Cottonwood  (Loup  Fork)  fm.,  nearly  1,000  ft.  thick,  uncon. 
underlying  Rattlesnake  fm.  and  overlying  Columbia  IRiver]  lava. 

J.  C.  Merrlam.  1901  (Unlv.  Calif.  Pub.,  Bull.  Dept,  Geol.,  vol.  2.  No.  9),  replaced 
Cottonwood  bedg  (preoccupied)  with  Mascall  fm.,  and  stated  that  at  Rattlesnake 
Creek,  near  Cottonwood,  the  Mascall  la  not  leas  than  800  to  1,000  ft.  thick. 

Cottonwood  white  layer. 

Name  applied  by  W.  D.  Matthew  and  W.  Granger  (Am.  Mus.  Nat.  Hist. 
Ment.,  vol.  9,  1909,  p.  295)  to  a bed  in  their  horizon  B of  Bridger  fm.  in 
Bridger  Basin.  (See  under  Lone  Tree  white  Inner  for  their  subdivisions 
of  Bridger  fm.)  H.  F.  Osborn  (U.  S.  G.  S.  Bull.  361,  p.  51,  1909)  placed 
this  bed  in  basal  part  of  div.  C of  Bridger  fm. 

Cottonwood  rhyolite. 

Tertiary  (middle  or  lnte)  : Northwestern  Arizona  (Oatman  district). 

F.  L.  Ransome,  1923  (U.  8.  G.  S.  Bull.  743).  Very  glassy  apherulitic  lava  flows. 
Thickness  000  ± ft.  Occurs  about  headwaters  of  Cottonwood  Canyon. 

Cottonwood  schists  and  gneisses. 

A name  that  has  been  rather  loosely  applied  to  the  pre-Camh.  schists  and 
gneisses  of  Cottonwood  Creek  region,  central  Wasatch  Mtns,  Utah. 

fCottonwood  granite. 

See  under  t Lit  lie  Cottonwood  granite. 

Cottonwood  Creek  lasl.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake.  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept..  pt.  1,  pp.  374,  382).  Cotton- 
wood  Creek  bed. — Chiefly  nearly  white  friable  aa.,  300  ft.  thick ; In  places  part 
of  bod  consists  of  maaaive,  moderately  bard  strata.  Memb.  of  8trawn  div. 
Underlies  Hanna  Valley  bed  and  overlies  Spring  Creek  bed. 

Named  for  Cottonwood  Creek,  San  Saba  Co. 

Cottonwood  Draw  banded  layers. 

Name  applied  by  W.  Granger  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  28.  1910, 
pp.  244,  etc.)  to  basal  part  of  Wind  River  fm.  along  Cottonwood  Creek, 
near  Lost  Cabin,  NE.  corner  of  Fremont  Co.,  Wyo. 
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f Cottonwood  Falls  limestone. 

Permian:  Eastern  Kansas. 

See  Cottonwood  Is. 

'•Co  ue  Inching. 

Same  as  t Co titch idling. 

Coudersport  member  (of  Cattaraugus  formation). 

Upper  Devonian  or  Mississlppian : Central  northern  Pennsylvania  (Potter, 
Tioga,  and  probably  McKean  Counties). 

B.  Willard.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  581).  Coudersport  memb. 
of  Cattaraugus  ftn. — Heavy  green  memb.,  10-20  ft.  thick,  about  100  ft.  above 
base  of  Cattaraugus  fm.  Useful  key  bod.  Persistent  in  adjacent  parts  of  Potter, 
Tioga,  and  probably  McKean  Counties,  and  perhaps  occurs  in  Cameron,  Clinton, 
Lycoming,  and  Sullivan  Counties.  Closely  resembles  Oswayo,  but  is  more  massive 
and  less  cross  bedded.  What  has  been  called  Ostcayo  in  northern  Potter  and 
Tioga  Counties  is  probably  the  green  Coudersport  memb.  of  Cattaraugus  fm. 
Named  for  Coudersport,  Potter  Co.,  where  It  occurs  in  quarries  along  W.  side 
of  town.  Assigned  to  Upper  Dev. 

Cougar  formation. 

Pre-Cambrian : British  Columbia. 

R.  A.  Daly,  1913  (12th  Int.  Geol.  Cong.  Guidebook  8.  p.  136). 

Conga  rian  series. 

A term  introduced  by  C.  [R.J  Keyes  to  cover  rocks  of  CordiUeran  region 
interpreted  by  him  as  having  been  formed  during  the  upi>er  Huronian 
epoch.  (See  Iowa  Acad.  Sci.  Proc.,  vol.  24,  p.  56,  1917.) 

fCoulter’s  Ferry  sands. 

Upper  Cretaceous:  Northeastern  Mississippi  (Monroe  County). 

E.  W.  Hilgard,  1860  (Rept  Geol.  and  Agrlc.  Miss.,  pp.  60,  67,  73).  Coulter's  Ferry 
sands. — Grayish  yellow,  stratified,  noneffervescent  sand,  120  ft.  thick  at  Coulter's 
Ferry.  Not  infrequently  small  lenticular  masses  and  thin  layers  of  gray  laminated 
clay  occur  in  the  sand.  In  lower  portion  of  the  bed  occur  large  round  concretions, 
3 to  4 ft.  in  dium.,  of  calc.,  nonfossillferous  ss..  usually  vary  hard,  sometimes  Boft. 
Underlies  Rotten  Is.  [Selma  chalk]  and  overlies  dark-colored,  bluish,  laminated 
clay. 

Replaced  by  Coffee  sand,  the  better  established  name. 

Named  for  exposures  at  Coulter's  Ferry,  on  Old  Town  Creek  (near  its 
confluence  with  the  Tombigbee),  sec.  34,  T.  10,  R.  7 E.,  Monroe  Co. 

Council  Grove  group. 

Permian : Eastern  Kansas,  northern  Oklahoma,  and  southeastern  Nebraska. 

C.  S.  Prosser,  1902  (Jour.  Geol.,  vol.  10,  p.  709).  Council  Grove  stage. — It  is 
perhaps  a more  satisfactory  classification  to  regard  base  of  Perm,  as  marked 
by  lower  limit  of  Wreford  Is.,  and  writer  is  Inclined  to  accept  this  as  div. 
line,  as  indicated  by  Dr.  Freeh.  If  this  be  done  the  writer  would  class  the  two 
fm«.  succeeding  Eskridge  shales  (Cottonwood  Is.  and  Garrison)  together  to  form 
a stage,  for  which  he  would  propose  the  name  Council  Grove.  The  upper  part 
of  stage  is  well  shown  in  bluffs  of  Neosho  River  and  its  tributaries  in  vicinity 
of  this  city,  while  Cottonwood  Is.  and  overlying  Florena  shales  may  be  found  In 
Neosho  Valley  about  6 mi.  below  Council  Grove.  Underlies  Chase  stage  and 
overlies  Wabaunsee  stage. 

Above  definition  of  Council  Grove  group  was  followed  until  1922,  when  J.  W. 
Beede  (Geol.  Soc.  Am.  Bull.,  vol.  33,  No.  4)  extended  base  of  the  Council 
Grove  down  to  base  of  Neva  Is.  This  change  was  not  adopted  by  other 
geologists,  however. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3),  expanded  Council  Grove  group  by  including  in  it  Eskridge  sh.,  Neva  Is., 
Elmdale  sh.,  and  Americus  Is.,  and  Moore  and  G.  E.  Condra  in  their  Oct.  1932 
revised  classification  chart  of  Penn,  rocks  of  Kans.  and  Nebr.  followed  this  deflni- 
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tion,  as  did  G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8),  and  R.  C.  Moorr. 
1936  (Kans.  Geol.  Surv.  Bull.  22).  The  U.  8 Geol.  Survey  has  not  yet  had 
occasion  to  consider,  for  Its  publications,  this  modified  definition. 

See  Kans.-Nebr.  Perm,  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Named  for  Council  Grove,  Morris  Co.,  Kans. 

tCourtland  quartzite. 

Pre-Cambrian  (Huronian) : Central  southern  Minnesota  (Nicollet  County). 

C.  W.  Hall.  1899  (U.  8.  G.  8.  Bull.  157.  pp.  20-25),  described  the  red  qtzlte  of  Court- 
land  (list.,  and  on  pp.  23  and  24  used  the  term  Court  land  qtzite*,  stating  that 
there  is  evidence  the  Courtland  qtzites  underlie  a considerable  belt  of  territory,  and 
he  also  made  following  statements:  Around  Swan  Lake,  from  4 to  6 mi.  NR.  of 
exposures  near  R«*dstone  and  New  Ulm.  bowlders  of  red  qtzitog  strew  the  ground 
in  places.  In  Cottonwood  and  Watonwan  Counties,  about  25  mi.  to  SW.,  many 
sq.  mi.  are  underlain  by  vitreous  qtzites,  and  many  broad  surfaces  appear,  repre- 
senting a thickness  of  strata  of  at  least  1,500  ft.  The  fm.  Is,  therefore,  several 
times  as  thick  as  nt  Courtland,  where  only  250  to  300  ft.  is  exposed.  There  is 
no  doubt  the  extensive  exposures  of  red  qtzites  in  Rock  and  Pipestone  Counties. 
Minn.,  and  in  many  counties  of  8E.  8.  Dak.  belong  to  this  fm. 

F.  W.  Sardeson,  1908  (Geoi.  8oc.  Am.  Bull.,  vol.  19,  pp.  221-242).  Courtland 
qtzitr . — Local  name  proposed  for  the  pre-Camb.  qtzlte  at  Redstone,  a conspicuous 
hill  of  qtzitic  rock  In  Courtland  Twp.  Minn.,  midway  btw.  towns  of  New  Ulm 
and  Courtland.  Is  same  as  Sioux  qtzlte. 

Courtney  granite. 

Mesozoic:  Northern  California  (Trinity  County). 

O.  II.  Hershey,  1900  (Sci.,  n.  s.,  vol.  11,  pp.  130-132).  Courtney  granite. — The  granite 
of  Mount  Courtney  batholith.  A nearby  bathollth  is  composed  of  entirely  different 
granite. 

tCoutcblching  series. 

Name  proposed  for  oldest  known  pre-Camb.  rocks  in  Rainy  Lake  region  of 
NE.  Minn,  and  adjacent  jwrts  of  Ontario.  Included  In  Keewatin  series 
by  U.  S.  Gcol.  Survey.  (For  definition  see  U.  S.  G.  S.  Bull.  769,  pp.  132- 
135.)  The  spelling  adopted  by  U.  S.  Geog.  Bd.  is  Koochiching. 

t Cou  t chi  chin  gan  scries. 

A term  used  by  C.  fR.l  Keyes  for  Coutchiching  series  of  other  geologists. 

Covada  group. 

Probably  Mesozoic,  Carboniferous,  and  Devonian:  Northeastern  Washington. 

C.  E.  Weaver,  1913  (Wash.  Geol.  Surv.  Bull.  16,  pp.  20-30).  Covada  fm. — Slates, 
schists,  qtzites.  and  dolomitlc  Isa.  No  fosallfl.  Provisionally  assigned  to  Carbf.  (?) 
or  early  Mesozoic.  Resembles  Cache  Creek  beds  of  B.  C.  and  Pesbaatin  fm.  of 
Central  Cascades  of  Wash.  Named  for  Covada,  Ferry  Co. 

J.  T.  Pardee,  1918  (U.  S.  G.  8.  Bull.  677).  Covada  group. — Metamorphosed  ah.,  si., 
argillite,  schist,  qtzite,  cgl.,  and  is.  Argillite  or  schist  predominates  and  is  char- 
acteristic of  mass  as  a whole.  It  may  be  subdivided.  Covada  fm.  of  Weaver 
includes  a large  part  of  the  rocks  hero  called  Covada  group. 

fCove  limestone. 

Ordovician : Appalachian  region. 

H.  D.  Rogers,  1836  (Pn.  Geol.  Surv.  1st  Ann.  Rcpt.,  pp.  12-22).  The  core  In.  is  a 
very  thick  blue  la.,  containing  layers  of  chert  or  hornatone,  and  ranging  through 
many  of  larger  valleys.  Underlies  cove  slate  and  overlies  a fm.  of  Is.  and  al. 

II.  D.  Rogers  1838  (Pa.  Geol.  Surv.  2d  Ann.  Kept.,  table  opp.  pp.  19,  30,  and  pi. 
opp.  title  page).  No.  II. — Blue  Is.  with  beds  of  chert,  about  6.000  ft.  thick.  Called 
Core  In.  in  my  first  rept.,  but  I shall  drop  that  name.  Overlies  No.  I,  which  con- 
siata  of  about  1,000  ft.  of  compact  w'hite  as.,  resting  uncon.  on  Primary  rocks. 

The  Ik.  referred  to  includes  beds  of  Trenton  to  Beekinantown  age,  both 
inclusive.  It  was  later  called  Shenandoah  l*.t  and  is  now  subdivided  into 
several  named  fms. 

Origin  of  name  not  known.  May  have  been  derived  from  Cove  Mtn, 
Franklin  Co.,  Pa. 
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tCove  slate. 

Ordovician : Appalachian  region. 

II.  D.  Rogers,  1836  (Pa.  Geol.  8urv.  1st  Ann.  Kept-  PP.  12-22).  The  cove  slate 
consists  of  dark  blue,  drab,  and  yellow  si.,  generally  found  at  foot  of  the  nit  ns, 
and  in  places  containing  rich  deposits  of  Iron  ore. 

H.  D.  Rogers,  1838  (Pa.  Geol.  Surv.  2d  Ann.  Kept.,  table  opp.  p.  19  and  pi.  opp. 
title  page).  \o.  III. — Called  Cove  si.  In  my  first  rept.  Consists  of  6,000  ft.  of 
dark  si.,  argill.  sets.,  and  some  cgl.,  with  rooting  slates  at  top  and  Is.  near  base. 
Underlies  No.  IV  (white  ss.)  and  overlies  No.  II  (Blue  Is.,  called  Core  Is.  in  my 
first  rept). 

Practically  synonymous  with  Martinsburg  sli. 

Origin  of  name  not  known.  May  have  been  derived  from  Cove  Mtn,  Franklin 
Co.,  Pa. 

Cove  Creek  limestone. 

Mississippi  a 11 ; Southwestern  Virginia. 

C.  Butts,  1927  (Va.  Geol.  Surv.  Bull.  27,  p.  16).  Core  Creek  Is. — Predominantly 
argill.  Is.,  like  underlying  lss.  of  Gasper,  Ste.  Genevieve,  and  Warsaw'  age.  Thick- 
ness 1,003  ft.  Generally  unfosslllferous,  but  one  fosslllferous  bed,  5 to  10  ft.  thick, 
occurs  at  base  and  a few  fossils  higher  up.  Lower  500  ft.  has  considerable  pro- 
portion of  fairly  pure  Is.  conspicuously  shown  along  Cove  Creek  [Scott  Co.]  and 
elsewhere.  Includes  some  con rae-g rained  crinoidul  Is.  and  one  bed  of  red  ss.  was 
noted.  Underlies  Pennington  sh.  and  overlies  Fldo  ss. 

Coventry  limestone. 

Coventry  phase  of  Waits  River  limestone. 

Ordovician:  Northeastern  Vermont  (Orleans  County). 

C.  II.  Richardson,  1908  (6th  Rept.  Vt.  State  Geol.,  pp.  265-291).  Coventry  phase  of 
Walts  River  Is. — Youngest  phase  of  Waits  River  Is.  Is  darker  than  the  other  2 
phase's  of  that  fm.  (the  Washington  phase*  and  the  typical  phase),  more  car- 
bonaceous, sometimes  shaly,  aud  never  susceptible  of  polish.  Traverses  Irasburg, 
Coventry,  and  Newport,  aud  dips  uniformly  to  W.  [Type  loc.  Is  In  Coventry, 
Irasburg  qund.1,  where  It  Is  uniformly  of  dark  color,  often  pyrltiferous,  aud 
compact.  No  fossils. 

C.  II.  Richardson  and  E.  F.  Conway.  1912  (8th  Rept.  Vt.  State  Geol.,  pp.  146-160). 
Coventry  phase  of  Waits  River  Is.  Is  dark-gray  pyrltiferous  siliceous  Is.  which 
underlies  half  of  Irasburg  Twp. 

Coventry  conglomerate. 

Lower  Ordovician:  Northeastern  Vermont  (Orleans  County). 

C.  H.  Richardson,  1919  (11th  Rept.  Vt.  State  Geol.,  p.  47).  Coventry  cgl. — Appears 
10  ml.  N.  of  Irasburg.  Contains  quurtz  pebbles  1 Inch  to  1 ft.  diam.  and  fragments 
of  Camb.  schist  which  are  occasionally  at  right  angles.  Also  carries  angular  frag- 
ments of  Ord.  si.  and  Is.  It  Is  a meta-cgL,  for  the  lime  has  been  caki fisted.  Can 
not  be  coutemp.  with  Irasburg  cgl.  May  have  beeu  formed  at  close  of  Ord.  or 
may  represent  a fault  breccia. 

C.  II.  Richardson,  1929  (10th  Rept.  Vt.  State  GeoL,  pp.  107-110).  Coventry  phase 
of  Irasburg  cgl.  is  markedly  different  from  any  of  the  other  phases  of  that  fm. 
It  is  characterized  by  well-rounded,  smoothed,  sometimes  faceted  uud  sometimes 
apparently  striated  boulders  of  pure  w*hite  quartz  from  an  inch  to  a foot  In  Uiuin. 
Fragments  of  Camb.  schists  up  to  1 ft.  in  diam.  and  set  at  right  nngles  to  each 
other  are  embedded  in  an  Ord.  paste  of  Is.  and  si.  Writer  believes  this  rock  is  a 
fault  breccia  cgl.  This  breccia -cgl.  is  located  about  10  mi.  N.  of  Craftsbury,  near 
contact  of  Camb.  aud  Ord.  terranes.  Main  road  from  Newport  to  South  Troy 
passes  over  this  terrane  [and  crosses  N.  part  of  Coventry  Twp]. 

tCovington  group. 

Upper  Ordovician:  Southwestern  Ohio  and  north-central  Kentucky. 

R.  8.  Bassler.  1906  (U.  8.  Nat.  Mus.  Proc.,  vol.  30,  p.  9).  Covington  group  proposed 
to  embrace  all  strata  In  Cincinnati  area  from  top  of  Trenton  to  buse  of  Richmond. 
It  thus  includes  Utica  and  Lorraine  of  previous  authors. 

Includes  Maysville  and  Eden  groups. 

Named  for  Covington,  Ky. 
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Covington  sand. 

A subsurface  sand,  of  Penn,  age,  in  Garber  pool,  Garfield  Co.,  central 
northern  Okla.,  which  lies  at  2,100  ft.  depth,  the  Garber  sand  lying  at 
2,000  ft.  and  the  Hoover  sand  at  2,400  ft. 

Cowanesque. 

Name  applied  to  a glacial  lake  in  Cowanesque  Valley,  north-central  Pa. 
(See  B.  Willard,  Geol.  Soc.  Am.  Bull.,  voL  43,  No.  1,  p.  192,  1932,  and 
vol.  43,  No.  2,  p.  441,  1932.) 

Cowaselon  clay. 

Pleistocene:  Southeastern  New  York  (Madison  County). 

B.  Smith,  1914  (Am.  Jour.  Sci..  4th.  vol.  38,  p.  403).  Bluish  clny.  2-f-  ft.  thick,  form- 
ing basal  part  of  Aftouian  deposits.  Named  for  Cowaselun  Creek.  Madison  Co. 

Cow  Creek  beds.  (In  Travis  Peak  formation.) 

Lower  Cretaceous  (Comanche  series)  : Central  Texas. 

R.  T.  Hill,  1901  (U.  8.  G.  8.  21st  Ann.  Ropt..  pt.  7.  pp.  141-143).  Cow  Creek  b cd*. — 
In  descending  order:  (1)  Crous-tw-dded  shell  breccia.  7 ft.;  (2)  Osteen  bed,  3 ft.; 
(3)  breceiated  grit,  5 ft.;  (4)  stratified  friable  bluish  sh.  and  calc,  sand,  15  ft. 
Month,  of  Travis  I’enk  fin.  in  Burnet  Co.  Underlies  Ilensell  sands  and  over  lieu 
Sycamore  sand. 

Named  for  Cow  Creek,  Burnet  Co. 

Cow  Head  limestone  breccia. 

Middle  Ordovician : Newfoundland. 

C.  Schuchert  and  C.  O.  Dunbar,  1921  (Geol.  Soc.  Am.  Bull..  voL  82.  p.  38). 

Cowichan  group. 

Upper  Cretaceous:  British  Columbia  (Vancouver  Island). 

C.  II.  Clapp.  1910  (Canada  Geol.  Sun-.  Summ.  Rept.  1909,  p.  89). 

Cowiche  gravel. 

Pleistocene : Central  Washington  (Ellensburg  quadrangle). 

G.  O.  Smith.  1903  (U.  8.  G.  S.  Ellensburg  folio.  No.  86>.  Cowiche  ffravels .- — Coarse 
gravel  and  sand  with  covering  of  silt,  forming  terraces  produced  by  dammed 
streams.  Occur  in  broad  terrace  iu  valley  of  Cowiche  Creek.  Rest  uncon.  on 
Ellensburg  fm.  (Mio.). 

Cow  Island  beds. 

Upper  Cretaceous:  Central  northern  Montana  (Judith  River  region). 

C.  IT.  Sternberg.  1914  (Sci..  n.  B.,  vol.  40.  pp.  184-135).  At  Dog  Creek  IE.  of 
Judith  River  and  in  Fergus  Co.]  are  the  typical  Judith  River  beds  of  Hayden  ami 
Cope,  followed  below  by  For  Hill-Plerre,  which  are  in  turn  underlain  by  the  Cow 
Island  beds,  the  Judith  River  correlating  with  the  Edmonton,  and  the  Cow  Island 
with  Belly  River  series.  Evidence  of  fossils  corroborates  distinction  btw.  Cow 
Island  beds  and  Judith  River  b«*ds  at  Dog  ('reek.  [These  so-called  Coir  Island  beds 
are  not  described,  but  name  is  used  in  heading  and  columnar  section.  According 
to  map  of  F.  Reeves  in  U.  8.  G.  8.  Bull.  75 1C.  pi.  11,  Oct.  13,  1924.  the  beds  along 
Dog  Creek  are  Judith  River  fm.  underlain  by  Claggett  sh.  Reeves’s  map  shows 
several  islands  in  Missouri  River  above  and  below  mouth  of  Cow  Creek  (which 
empties  into  the  Missouri  near  Fergus  Blaine  Co.  line).  8ome  of  these  Islands  an; 
mapped  as  Judith  River  and  some  us  Claggett  sh.  The  Cow  Islund  beds  of  Stern- 
berg therefore  appear  to  belong  to  Claggett  sh.,  since  he  states  that  the  fossiU 
are  older  than  Judith  River  fossils.] 

Cowlitz  formation. 

Eocene:  Southwestern  Washington  (Lewis  County)  and  northwestern 
Oregon. 

C.  E.  Wenver,  1912  (Wash.  Geol.  Surv.  Bull.  15.  pp.  10-22).  In  southern  Lewis 
Co.,  E.  of  Little  Fails,  there  are  shales  and  shaly  Iss.  containing  a fauna  that  Is 
seemingly  older  than  typical  Tejon,  hut  more  closely  related  to  it  than  to  Martine* 
or  Lower  Eo.  of  Calif.  In  order  to  distinguish  this  from  typical  Tejon  the  term 
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Cowlitz  fin.  is  suggested.  Thickness  500  ft.;  base  unknown.  [Probably  named  for 
Cowlitz  River.] 

C.  E.  Weaver.  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  p.  87),  called  this  fm.  Cowlitz 
or  marine  Upper  Eocene  fm. 

II,  G.  Hchenck.  1933  (Geol.  Soc.  Ain.  Bull.,  vol.  44,  No.  1.  p.  217).  In  description  of 
NW.  Oreg.  counties,  stated  that  Keasey  ah.  rests  on  Cowlitz  Eocene  fm. 

R.  W.  Chaney  and  E.  I.  Sanborn.  1933  (Carnegie  Inst.  Wash.  Pub.  439).  Cowlitz  fm. 
contains  murine  fauna  indicating  lute  middle  to  early  upper  Eo.  age. 

Cow  Hun  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian : Eastern  Ohio  and  western  West  Virginia. 

J.  J.  Stevenson,  1900  (Geol.  Soc.  Am.  Bull.,  vol.  17,  p.  154).  Coicrun  as.,  0 to  40 
ft.  thick.  Is  =»  “Salzburg"  ss.  of  W.  Vn.  drillers. 

II.  D.  Condit,  1912  (Ohio  Geol.  8urv.,  4th  ser..  Bull.  17,  p.  39),  Coieraa  ns.,  20  to 
25  ft.  thick,  consists  of  massive  to  tliin-beddcd  and  shnly  ss.  Underlies  Ewing 
Is.  and  overlies  Portersville  fosslllferous  horizon.  Named  for  stream  I village  1) 
in  eastern  Washington  Co.,  Ohio.  Outcrop  not  great  In  Ohio.  Drillers  apply  name 
to  almost  any  shallow  sand,  hence  it  Is  rather  indefinite. 

Ctuv  Hun  sand. 

Name  >1  pplied  to  a subsurface  sand  in  Concilia  ugh  fin.  (Penn.)  of  Ohio 
and  W.  Va.  that  has  been  said  to  correspond  to  Buffalo  ss.  meinh..  also 
to  the  younger  Saltsburg  ss.  month.  This  sand  has  also  been  called  First 
Coir  Run  sand,  and  the  name  Second  Cow  Run  sand  has  been  applied  to 
an  older  sand,  formerly  said  to  eorresitond  to  Homewood  ss.  month,  of 
Pottsvilie  fm.,  also  to  correspond  to  the  still  older  Cotiiioqucnessing  ss. 
mouth.  In  Pa.  the  name  Second  Cow  Run  sand  has  been  applied  to  a 
sund  that  has  been  correlated  with  Freeport  ss.  memb.  of  Allegheny  fm. 
According  to  G.  H.  Ashley  and  J.  F.  Robinson  (Pn.  Geol.  Surv.,  4th  ser., 
vol.  1,  1922)  and  G.  H.  Ashley,  1931  (Topog.  and  Geol.  Surv.  Pa.  Bull.  G,), 
the  First  Cow  Run  sand  of  Pa.  is  same  as  Big  Dunkard  sand  and  corre- 
siKtnds  to  Mahoning  ss.,  the  basal  memb.  of  Conemuugh  fm.,  and  the 
Second  Cow  Run  is  the  Freeport  ss.  memb.  of  Allegheny  fm.  But  later 
work  resulted  in  correlating  First  Cow  Run  sand  of  Pa.  with  Salt  slut  rg  ss. 
month,  of  Conomaugh  fm.  (See  G.  H.  Ashley  and  J.  D.  Sisler,  Pa.  Geol. 
Surv.,  4th  ser..  Bull.  Mu,  1933,  p.  6.)  According  to  W.  Stout  et  nl.,  1935 
(Geol.  of  nat.  gas,  A.  A.  P.  G.,  pp.  900-901),  the  First  Cow  Run  sand  of 
Ohio  lies  btw.  Cambridge  and  Ames  Is.  members  of  Conentaugh  fm.,  and 
the  Second  Cow  Run  or  Pecker  sand  is=t Lower  Freeport  ss.  memb.  (now 
called  Freeport  ss.  memb.)  of  Allegheny  fm. 

The  name  is  derived  from  Cow  Run,  SW.  part  of  Lawrence  Twp,  Wash- 
ington Co.,  Ohio,  where  the  sand  was  discovered  in  wells  drilled  in  1861. 

Cox  sandstone.  (In  Trinity  group.) 

Lower  Cretaceous  (Comanche  series)  : Western  Texas. 

G.  B.  Richardson,  1994  (Unlv.  Tex.  Min.  Surv.  Bull.  9,  p.  47).  Col r fm. — Massive 
soft  brownish  ss.,  some  intercalated  gray  Is.,  and  near  base  a rod -drab  shaly 
memb.  100  ft.  thick.  Thickness  averages  COO  ft.  Middle  fm.  of  Fredericksburg 
group.  Overlies  C'ampagrnnde  fm.  anil  underlies  Finlay  fm. 

C.  I,.  Baker,  1927  (Unlv.  Tex.  Bull.  2745),  transferred  tills  fm.  to  Trinity  group. 

This  fm.  is  now  regarded  as  a transgressing  unit,  which  in  places  extends 
upward  into  Fredericksburg  time. 

Named  for  Cox  Situ,  El  Paso  Co. 

•’oxviUe  sandstone. 

Pennsylvanian : Centra]  western  Indiana. 

O II.  Ashley.  1899  (Ind.  Dept.  Geol.  and  Nat.  Res.  23d  Ann.  Rept.,  pp.  300-303. 

Coxville  ns.  ( Mt-romf ). — Channel  filling,  in  Parke  Co.,  deposited  either  a 
short  time  after  laying  down  of  coal  No.  6 or  at  a time  entirely  subsequent  to 
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deposition  of  coal  measures  proper,  or  at  a time  corresponding  with  laying  down 
of  Moroni  ss.  of  Sullivan  Co.  Formerly  considered  to  be  Mansfield  ss.  Latter 
theory  is  considered  best  sustained.  Fills  deep  and  broad  erosion  channel  or 
system  of  channels  carved  In  upper  coal  measures.  Best  .exposed  on  NE.  side  of 
Raccoon  Creek  at  Coxville. 

Coyote  sandstone  member  (of  Madera  limestone). 

Pennsylvanian : Central  northern  New  Mexico. 

C.  L.  Herrick.  1900  (Jour.  Geol.,  vol.  8,  p.  115;  Am.  Geol..  vol.  25,  pp.  234-237; 
N.  Mex.  Univ.  Bull.,  vol.  2,  pt.  3,  pp.  1-14).  Coyote  ss. — Thick  ss.  or  cgl.  Sepa- 
rated from  overlying  Manzano  series  by  a thick  series  of  massive  gray  siliceous 
lss.,  and  from  underlying  Sandia  aeries  by  a series  of  dark  concboldal  las.  and 
shales.  Present  in  Sandia,  Manzano,  and  San  Andres  Mtns. 

Named  for  Coyote  Springs,  Sandia  Mtns. 

Coyote  formation. 

Eocene(?) : Central  southern  Oregon. 

W.  D.  Smith.  1926  (Oreg.  Unlv.  Commonwealth  Rev.,  vol.  8.  pp.  207-214 ».  Coyote 
fm. — Massive  effusivea  of  riHldish  andesites,  rhyolites,  and  andesitic  tuffs.  Thick- 
ness undet.  Type  loc.,  Coyote  Hills  (near  Plush),  Lake  Co. 

1 Coyote  Mountain  clays.  (In  Imperial  formation.) 

Miocene  (lower)  : Southern  California  (Imperial  County). 

G.  D.  Hanna,  1926  (Calif.  Acad.  Sol.  Proc.,  4th  ser.,  vol.  14,  .No.  18,  p.  435). 
Above  the  I^itrania  sands  there  are  enormous  deposits  of  clay,  the  peculiar 
properties  of  which  may  make  it  of  commercial  value  at  some  future  time.  I 
would  propose  that  they  be  called  “ Coyote  Mountain  clays.**  They  are  extensively 
developed  over  wide  areas,  but  type  loc.  has  been  selected  in  foothills  bordering 
8E.  slope  of  Coyote  Mtn.  Above  these  clays,  and  interbedded  with  them  near  top  to 
some  extent,  are  extensive  deposits  of  oyster  shells  for  which  the  name  “Yuha 
Reefs”  has  been  selected.  Assigned  to  Plio.,  probably  middle  or  upper  Pllo.  [For 
further  explanation  by  Hanna  see  1926  entry  under  Imperial  fm.] 

See  W.  I*.  Woodring,  1931,  under  Imperial  fm. 

Coys  Hill  granite. 

Late  Carboniferous  or  post-Carboniferous : Western  central  Massachu- 
setts and  southwestern  New  Hampshire. 

B.  K Emerson.  1898  (U.  8.  G.  8.  Mon.  29,  pp.  319-320,  map,  pi.  34).  Coys  Hill 
granitite. — Coarse  porphyrltlc  biotite  granite. 

B.  K.  Emerson.  1917  (tT.  S.  G.  S.  Bull.  597,  pp.  240-241  and  map).  Coy#  Hill 
granite. — Coarse  porphyrltlc  granite.  Composes  mass  of  Coys  Hill,  Mass. 

Cozy  Dell  shale  member. 

Eocene:  Southern  California  (Ventura  County). 

P.  F.  Kerr  and  II.  O.  Schenck,  1928  (Geol.  Soc.  Am.  Bull.,  vol.  39,  p.  1090). 
Cozy  Dell  sh.  memb.- — The  rhythmically  bedded,  fosstllferous,  marine,  green 
micaceous  sh.  and  ss.  that  is  typically  exposed  in  Cozy  Dell  Canyon,  on  E.  side 
of  Ventura  River,  and  forms  middle  memb.  of  Tejon  fm.  Thickness  2,500 ± ft. 
Underlies  Coldwater  ss.  memb.  and  discon,  overlies  Matilija  ss.  memb. 

Crab  Orchard  shale. 

Silurian  (Niagaran)  : Central  Kentucky. 

W.  M.  Linney,  1882  (Ky.  Geol.  Surv.  Repts.  on  Garrard  and  Lincoln  Counties). 
Crab  Orchard  shales. — Soft  clay  shales.  16  to  40  ft.  thick  in  Garrard  and  Lincoln 
Counties.  Are  blue,  black,  olive,  and  brownish  red;  weather  gray,  white  and 
sometimes  green;  contain  few  thin  lss.  Included  In  Cllnton(?)  group.  Overlie 
buff  Medina  ss.  (35  ft.  thick)  and  underlie  Cornlferous  Isa.  (I)ev.). 

A.  F.  Foerste,  1906  (Ky.  Geol.  Surv.  Bull.  7).  Crab  Orchard  div. — Chiefly  clay  sh., 
110  to  180  ft.  thick.  Divided  into  Alger  and  Indian  Fields  fms.  Includes  all 
Sil.  strata  of  east-central  Ky.  above  Brassfleld  Is.  [Appears  to  correspond  in 
a general  way  to  Crab  Orchard  shales  of  Linney.  1 

A.  F.  Foerste,  1935  (Denison  Univ.  Bull.,  Jour.  Scl.  Lab.,  vol.  30,  pp.  127-134). 
Crab  Orchard  group  assigned  to  Clinton  epoch.  [Many  details  given.) 
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Named  because  they  are  the  shales  from  which  the  celebrated  Crab 
Orchard  salts  are  manufactured.  Town  of  Crab  Orchard  is  in  Lincoln 
Co. 

Craftsbury  granite. 

Devonian:  Northeastern  Vermont  (Orleans  County). 

E.  J.  Foyles  ami  C.  H.  Richardson.  1929  (16th  Kept.  Vt.  State  Geol.,  table  opp. 
p.  288),  listed  this  name  In  Dev.  of  “Central  Vt.,"  but  without  definition.  Probably 
named  for  Craftsbury  Twp,  or  one  of  villages  of  that  name  within  that  Twp. 
in  unnamed  quad,  in  S.  part  of  Orleans  Co. 

Craggy  gneiss. 

Jurassic  (?):  Southwestern  Oregon  (Curry  County). 

G.  M.  Butler  and  G.  J.  Mitchell.  1916  (Min.  Res.  Oreg..  vol.  2.  No.  2).  Craggy 
gneiss. — A mctamorphic  rock  that  is  different  from  any  other  found  in  S.  part 
of  Curry  Co.  Diller  has  described  a similar  rock  under  name  of  amphibole  schist 
as  occurring  in  small  masses  in  N.  part  of  Co.  He  considers  this  material  to  be  a 
metamorphosed  phase  of  Myrtle  fm.  The  Craggy  gneiss  consists  chiefly  of  horn- 
blende, feldspar,  and  quartz,  with  minor  quantities  of  biotite,  no  actinolite, 
giaucophane,  or  garnet.  It  seems  likely  it  is  metamorphosed  phase  of  adjacent 
Dothan  ss.  Composes  West  Craggy. 

Craghead. 

Upper  Devonian : Missouri. 

11.  A.  Buehler,  1922  (geol.  map  of  Mo.). 

Same  as  Craghead  Creek  xh.  of  other  authors. 

fCraghead  Creek  shale. 

Upper  Devonian:  North-central  Missouri. 

D.  K.  Greger.  1909  (Am.  Jour.  Scl..  4th,  vol.  27,  p.  375).  Craghead  Creek  sh. — 
Light-gray,  highly  fossil iferous,  siliceous  sh.  at  top;  light-drab  argtll.  Is.,  with 
few  fossils,  in  middle ; dark-blue  and  drab  sh.  with  bands  of  shuly  Is.,  highly 
fossiliferous,  at  base.  Thickness  35  ft.  Overlies  Callaway  Is.  and  [uncon.] 
underlies  Klnderhook. 

Replaced  by  Snyder  Creek  sh.,  the  older  and  better  established  name. 

Named  for  Cragheud  Creek,  0 mi.  S.  of  Fulton,  Callaway  Co. 

Craig  shale. 

Pennsylvanian:  North  central  Oklahoma. 

G.  C.  Clark  and  C.  L.  Cooper,  1927  (Okla.  Geol.  Surv.  Bull.  40H,  flg.  3).  [Craig  sh. 
is  shown  as  composing  basal  part  of  Cherokee  fm.  In  geol.  section  for  north* 
central  Okla.  Is  shown  as  older  than  Little  Cabin  ss.,  but  it  is  not  clear  whether 
It  Includes  all  beds  (125±  ft.)  up  to  that  ss.  or  only  the  basal  50±  ft.  of  the  beds 
separating  the  ss.  from  underlying  Mississippi  lime.  Derivation  of  name  not 
stated.] 

Craigs ville  limestone. 

Lower  Devonian : Central  western  Virginia. 

R.  J.  Holden.  1920  (Geol.  Soc.  Am.  Bull.,  vol.  31,  p.  137).  CraigsviVe  lx. — Pure  Is.. 
150 ft.  thick,  underlying  Longdale  Is.,  aud  forming  a part  of  Lcwistown  Is. 
Correlated  with  New  Scotlund  Is.  (Probably  named  for  Cruigsville,  Augusta  Co.  1 

Crain  sand. 

A subsurface  sand,  of  Upper  Cret.  age,  in  Rainbow  City  field,  Union  Co., 
Ark. 

tCrainesville  horizon.  (In  Midway  group.) 

Eocene  (lower)  : Southwestern  Tennessee  and  northeastern  Mississippi. 

G.  D.  Harris,  1896  (Bulls.  Am.  Pal.,  vol.  1,  No.  4,  pp.  18-25).  Cralnesvillc  horizon.  - 
Fossiliferous,  gray,  calc.,  hardened  clays  with  green  grains  and  peculiar  ss.  con- 
cretions, exposed  in  vicinity  of  Crainesvlile,  Hardeman  Co.,  Tenn.,  and  also 
identified  in  northern  Miss.  Is  of  Midway  age. 
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Occurs  near  top  of  Porters  Creek  clay.  According  to  E.  N.  Lowe,  1910 
(Miss.  Geol.  Surv.  Bull.  14,  p.  64),  it  corresponds  to  his  Tippah  ss.  memb. 
of  Porters  Creek. 

G.  T.  Whitlntch,  1036  (Tenn.  Acad.  Sci.  Jour.,  vol.  11,  No.  2,  p.  139).  The 
glauconitic  beds  (Crainesville  horizon  of  Harris)  occurring  near  top  of  the  Porters 
Creek  in  western  Tenn.  bear  striking  llthlc  resemblance  to  Lowe's  Tippah  ss.  and 
probably  represent  the  zone  to  which  he  applied  that  name.  Writer,  like  Lowe 
(Miss.  Geol.  Surv.  Bull.  25,  1933.  p.  23).  believes  these  beds  are  too  local  In  extent 
and  variable  in  strut,  position  to  warrant  a format ional  name,  though,  as  suggested 
by  Lowe,  they  may  actually  be  representative  of  Naheoia  fin.  of  Ala. 

Cranberry  granite. 

Pre-Cambrian:  Western  North  Carolina  and  eastern  Tennessee. 

A.  Keith,  1903  (U.  8.  G.  8.  Cranberry  folio.  No.  90.  p.  3).  Cranberry  granite. — 
Granite,  of  varying  texture  and  color,  and  schists  and  granitoid  gneisses  derived 
from  the  granite.  Includes  small  or  local  beds  of  schistose  basalt,  diorite.  horn- 
blende schist,  and  pegmatite.  Intrusive  into  Kuan  and  Carolina  gneisses.  Archean. 

Named  for  development  at  Cranberry,  Mitchell  Co.,  N.  C. 

Cranberry  formation. 

Upper  Cretaceous:  British  Columbia. 

C.  II.  Clapp,  1912  (Canada  Geol.  Surv.  8umra.  Kept.  1911,  p.  98). 

Cranberry  Island  series. 

Cambrian  or  pre-Cambrian  (?):  Southeastern  Maine  (Cranberry  Islands 
and  southern  part  of  Mount  Desert  Island). 

N.  S.  Shaler,  1889  (U.  8.  G.  8.  8th  Ann.  Rept.,  pt.  2,  pp.  1037,  1042-1047,  1059, 
1061.  and  map).  On  N.  border  of  Little  Cranberry  Island  we  have  a series  of 
siliceous  flaggy  layers,  which  are  probably  closely  related  to  the  stratified  rocks 
of  Sutton’s  Island  [see  Sutton  Inland  aeries].  The  section  is  not  over  100  ft.  thick, 
but  It  probably  occupies  a considerable  area  beneath  the  surface  of  the  strait 
which  separates  the  two  islands.  Above  this  we  find  a very  extensive  series 
of  volcanic  rocks,  which  have  a thickness  of  at  least  2,000  ft. ; to  which  I give 
the  name  of  Cranberry  Inland  aeries.  At  their  contact  with  Sutton’s  Island  series 
the  volcanic  beds  of  Cranberry  Islands  consist  of  porphyries,  breccias,  and 
amygdaloids,  all  apparently  bedded,  probably  by  a succession  of  lava  flows  and 
voleauie  ash  showers.  On  Cranberry  Island  we  find  essentially  a repetition  of  the 
section  shown  on  Little  Cranberry  Island,  with  exception  that  proportion  of  clay 
slates  and  bedded  qtzites  Is  much  larger  than  the  volcanic  materials,  and  the  schists 
and  slates  are  more  distinctly  mingled  with  the  Igneous  materials.  [Map  explana- 
tion states:  "Cranberry  Island  series  essentially  the  Bame  as  the  Sutton  Island 
series  | which  he  assigned  to  Camb.  or  pre-Camb.]  with  many  beds  of  volcanic  ash."j 
No  fossils. 

Ou  the  1933  geologic  map  of  Maine,  by  A.  Keith,  the  rocks  of  Cranberry 
Islands  and  S.  part  of  Mount  Desert  Island  are  mapped  as  Devonian 
igneous,  and  the  rocks  of  Sutton  Island  appear  to  be  mapped  as  “igneous, 
mainly  Carbf.” 

Named  for  development  in  Great  Cranberry  and  Little  Cranberry  Islands, 
S.  of  Mount  Desert  Island. 

Cranbrook  formation. 

Cambrian:  British  Columbia. 

8.  J.  Schofield,  1922  (Canada  Geol.  Surv.  Bull.  35,  p.  12). 

Crandall  Hill  sand. 

Drillers’  term  for  a sand  of  Chemung  age  in  Potter  Co.,  Pa.,  that  is  said  to 
occur  in  strut,  position  of  Bradford  Third  sand.  It  is  main  producing 
horizon  of  Coudersport  gas  pool.  (See  C.  R.  Fettke,  Geol.  Soc.  Am.  Bull., 
vol.  44,  No.  3,  pp.  002-603,  G32,  636,  1933,  and  Pa.  State  Coll.  Bull.,  Min. 
Industries  Exp.  Sta.  Bull.  19,  1935,  p.  110.) 
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Cranktown  sandstone. 

Tertiary:  Mogollon  district.  New  Mexico. 

H.  G.  Ferguson,  1927  (U.  S.  G.  S.  Bull.  787).  Cranktown  ss.— Ss.  with  cgl.  lenses; 
the  ss.  commonly  red  to  deep  purple,  nearly  everywhere  cross- bedded,  commonly 
rather  fine-grained,  and  largely  composed  of  small  fragments  of  feldspar,  for 
most  part  angular.  Thickness  0 to  500  ft.  Deposition  thrice  interrupted  by 
volcanic  activity,  resulting  in  an  andesite  flow  (Houston  andesite)  near  buse,  u 
bed  of  rhyolite  tuff,  and  several  flows  of  rhyolite  near  top.  Upper  part  of  the 
ss.  is  younger  than  Pacific  quurtz  latite. 

Named  for  exposures  at  a small  group  of  prospectors’  cabins,  locally  called 
Cranktown,  011  Silver  Creek  about  1 ml.  below  Mogollon. 

Cranston  beds. 

Pennsylvanian:  Eastern  Rhode  Island  (Cranston  Township,  Providence 
County). 

J.  B.  Woodworth.  1899  (IT.  S.  G.  8.  Mon.  33,  pp.  134.  150-164).  Cranston  beds  — 
Metamorphosed  bss.,  shales,  and  pebbly  beds.  Poorly  exposed,  but  seen  iu  SW. 
part  of  Cranston  iTwp.  R.  I.].  Form  basal  part  of  Rhode  Island  Coal  Measures 
and  believed  to  be  in  large  part  older  than  Teumile  River  beds.  Include  Socku- 
nosset  ass.  and  Pawtucket  shales.  Rest  on  Wuiusutta  series. 

fCrawford  shale. 

Mlssissippian  and  Devonian  (?):  Northwestern  Pennsylvania. 

J.  F.  Carll,  1879  (2d  Pa.  Geol.  Surv.  Rept.  Is  Atlas,  pi.  11).  Crawford  shales,  450 
ft.  thick,  underlie  Mountain  sands  and  overlie  Venango  oil  sund  group  in  NW.  Pa. 
oil  region.  Include  Plthole  grit  l Berea  ss.]  in  middle. 

H.  M.  Chance,  1879  (2d  Pa.  Geol.  Surv.  Rept.  V,  pp.  221-226).  Crawford  Upper 
{Cuyahoga ) shales.  135  ft.  thick,  underlie  Cungl.  series  (No.  XII),  and  are 
sepurated  from  Crawford  Lower  ( Bedford  red)  shales  by  Berea  grit. 

J.  P.  Lesley.  1879  (2d  Pa.  Geol.  Surv.  Rept.  V,  p.  224.  footnote).  I propose  for  the 
shales  above  and  below  the  Berea  grit  the  term  Crate  ford  sh.  group,  as  they  make 
the  broad  belt  of  lake  and  swamp  land  across  that  county. 

J.  P.  Lesley,  1880  (2d  Pa.  Geol.  Surv.  Rept.  QA,  p.  59,  footnote).  Crawford  shales 
[restricted]. — Argill.  bluish-gray  shales,  90  ft.  thick.  Underlie  Shenango  ss. 
[Burgeon  ss.]  and  overlie  Hhurpsville  ss.  Include  Meadville  Upper  is.  about  25  ft. 
below  top.  [The  beds  btw.  Burgoon  ss.  momb.  and  SbnrpHvllle  ss.  memb.  have  fur 
many  years  been  called  Meadville  sh.  memb.  of  Pocono  fm.) 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  Q4,  p.  68).  The  name  Crawford  shales 
If  retained  should  be  confined  to  that  purt  of  Cuyahoga  series  beneath  Shenango  ss. 
and  above  Carry  ss.,  a vertical  interval  of  about  200  ft.,  but  as  tbls  interval  con- 
tains the  Meadville  lss.,  which  have  played  so  distinguished  a role  in  settling  our 
northwestern  State  geology,  the  name  Meadville  group  may  replace  that  of 
Crawford  sh.  entirely. 

Crawford  scries  (also  Crawford  subseries). 

Mlssissippian:  Northwestern  Pennsylvania. 

K.  E.  Caster.  1934  (Bulls.  Am.  Pal.  vol.  21,  No.  71,  pp.  40-46,  table  opp.  p.  61,  129). 
Crawford  series  {or  ** subscries ”)  includes  highest  Miss,  strata  In  NW.  Pa.  and  NE. 
Ohio.  The  strata  from  top  of  Shenango  sli.  down  to  top  of  Berea  ss.  constitute 
a genetic  series  such  as  merits  n series  designation.  They  are  a faunal  and  deposi- 
tloua)  entity.  The  name  "Crawford  sh.*’  has  fallen  Into  desuetude.  Gradational 
contacts  In  this  section  are  universal.  Wherefore  It  has  seemed  advisable  to 
resurrect  the  available  and  entirely  satisfactory  term  “Crawford"  for  this  sequence 
of  serial  or  sub-serial  rank.  It  Is  naturally  divisible  into  2 groups.  Meadville 
nionothem  and  Shenango  monothem.  There  is  discon,  at  top  of  Berea  ss. 

fCrazy  Mountain  beds. 

A terra  applied  by  G.  II.  Eldridge  (U.  S.  Tenth  Census,  vol.  15,  maps  50  to 
54.  1880)  to  the  rocks  of  the  Crazy  Mtns,  Little  Belt  Mtns  quad.,  Mont., 
which  were  later  formally  named  and  mapped  by  W.  H.  Weed  as  Liv- 
ingston fm.  (See  U.  S.  G.  S.  Little  Belt  Mtns  folio,  No.  56,  1800.) 
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Crazy  Mountain  granite. 

Eocene:  Central  southern  Montana  (Little  Belt  Mountains). 

W.  H.  Weed,  1899  (U.  S.  G.  S.  Little  Belt  Mtns  folio,  No.  50).  Light -colored,  coarse- 
grained hornblende  granite  of  lighter  color  and  coarser  grain  than  Loco  diorite, 
which  it  cuts.  Assigned  to  Eocene.  [Mapped  over  considerable  area  in  Craxy 
Mtns.] 

t Creamy  sandstone. 

Pennsylvanian:  Eastern  Colorado  (Denver  Basin  region). 

G.  H.  Eldridge,  1896  (U.  8.  G.  S.  Mon.  27).  [See  definition  under  Wyoming 

fm.] 

N.  M.  Fenneman,  1905  (U.  S.  G.  S.  Bull.  265,  pp.  20,  22—24).  “Creamy”  as.  of 
Eldridge  [color  term]  replaced  by  Lyons  aa. 

W.  T.  Lee,  1927  (U.  S.  G.  8.  P.  P.  149,  pp.  5,  12,  pi.  1).  The  beds  called  Lyon* 
ss.  in  Colorado  Springs  and  Castle  Rock  folios  are  correctly  correlated  with 
“Creamy”  ss.  of  Morrison  region,  which  in  turn  was  formerly  correlated,  erroneously, 
with  Lyons  ss.  of  Lyons,  Colo.  These  beds  can  not  be  same  a*s  Lyous  ss.  of  type 
loc.,  which  consists  of  100  ft.  of  hard,  ledge-making  ss.,  characterized  by  con- 
spicuous cross  bedding.  As  originally  deflned.  however,  some  of  red  sed.  rocks 
here  referred  to  Ingleside  fiu.  were  Included  In  lower  part  of  Lyons  as.  In  this 
paper  Lyons  ss.  is  restricted  to  the  cross-bedded  upper  part  of  the  Lyons  of  pre- 
vious repts.  The  “Creamy”  ss.  of  Morrison  region  is  of  Penn,  age  and  belongs  to 
Fountain  fm.  The  white  cross-bedded  ss.  at  Lyons,  or  Lyons  ss.  as  here  restricted, 
is  considered  to  be  of  Penn,  age,  and  is  absent  in  Morrison.  Colorado  Springs,  and 
Castle  Rock  areas.  The  Ingleside  fm.  and  underlying  Fountain  fm.  are  of  Penn, 
age. 

Credit  member. 

Upper  Ordovician : Toronto,  Canada. 

W.  A.  Parks.  1924  (Geol.  Soc.  Am.  Bull.,  vol.  55.  pp.  105-104). 

See  quotation  under  Dufidaa  fm.  Type  loc.  not  stated. 

Creede  formation. 

Miocene  (probubly  upper  Miocene)  : Southwestern  Colorado  (Creede  dis- 
trict). 

W.  II.  Emmons  and  E.  8.  Larsen.  1923  (IT.  8.  G.  S.  Bull.  718).  Crcrde  fm. — 
Water-laid  deposits,  0 to  2.000  ± ft.  thick.  Upper  memb.  consists  of  breccia, 
cgl.,  and  tuff  with  intercalated  lava  flows.  Lower  memb.  consists  of  thinly 
laminated  white  sbaly  tuff.  In  part  sandy  and  with  some  breccia  and  cgl.,  and 
Interhedded  with  travertine.  Plants  from  lower  tuffs  indicate  correlation  with 
Miocene  Florissant  lake  beds.  Uncon.  overlain  by  Fisher  quartz  latlte  and  uncon. 
underlain  by  Pofosi  volcanic  series.  Named  for  development  on  slopes  of  both 
sides  of  Willow  Greek  about  town  of  Creede. 

Crekola  sandstone  member  (of  Boggy  shale). 

Pennsylvanian:  Eastern  Oklahoma  (Muskogee  Connty). 

C.  W.  Wilson,  Jr..  1935  (A,  A.  P.  G.  Bull.,  vol.  19.  No.  4,  pp.  503-520).  Crekola  **. 
memb.  of  Bogun  ah. — Brown  ss.,  regularly  bedded,  blocky,  medium  texture,  10  ft. 
thick.  Lies  10±  ft.  below  Inola  Is.  memb.  of  Boggy  and  6±  ft.  above  Secor  or 
Upper  Wlttevllle  coal.  Named  for  fact  that  villuge  of  Crekola,  in  E^i  sec.  10, 
T.  14  N.,  R.  17  E.,  Is  located  on  this  ss. 

Cresaptown  iron  sandstone. 

Silurian:  Western  Maryland. 

C.  K.  8wartz.  1923  (Md.  Geol.  Surv.  Sil.  vol.,  pp.  28-31).  Creaaptourn  iron  aa. — 
An  iron-rich  ss.  or  lean  "iron  ore."  of  deep-red  color,  lying  about  175  ft.  above  base 
of  Rose  Hill  fm.  [pre-Rochester  part  of  Clinton  fm.]  and  overlain  by  upper  sh. 
beds  of  Rose  Hill  fm.  Some  of  Cresaptown  beds  ore  distinctly  oolitic;  and  inter- 
bedded  with  the  iron  ss.  are  variable  amounts  of  sh.  Thickness  30  ft.  at  Pinto; 
10  ft.  at  Cumberland.  Contains  fossils. 

Crescent  formation. 

Eocene:  Northwestern  Washington. 

R.  Arnold,  1906  (Geol.  Soc.  Am.  Bull.,  vol.  17.  pp.  451-468,  map).  Crracent  fm. — 
Black  basalt  and  greenish  basalt  tuff  and  tuffaceous  Minds.  1,200  ft.  thick.  Uncon. 
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underlies  Clallam  fm.  Named  for  occurrence  in  vicinity  of  Fort  Crescent.  Com- 
prises region  Immediately  W.  of  Crescent  Bay  and  a prominent  ridge  extending  from 
there  eastward  to  Freshwater  Bay.  Eocene  fossils. 

Crescent  City  beds. 

Miocene  and  Pliocene:  Northwestern  California  (Del  Norte  County). 

J.  S.  Diller,  1002  (U.  8.  G.  8.  Bull.  106,  pp.  31-35).  Somewhat  similar  beds  [to 
those  northward  and  southward  from  Point  Si.  George,  Del  Norte  Co..  Calif., 
which  consist  of  soft  yellowish  and  gray  shaly  sss.  and  whitish  shales  full  of  Mio. 
fossils]  occur  by  wharf  at  Crescent  City  (Crescent  City  beds  1,  and  among  their  fos- 
sils Dr.  IW.  H.]  Dali  recognizes  Pecien  parmeleei  and  Terebratalia  hemphilli,  spe- 
cies heretofore  known  only  from  southern  Calif.  Plio.  It  is  probable  that  these  soft 
Mio.  and  Plio.  beds  have  a wide  extent  under  the  Plelst.  of  the  low,  broad  coastal 
plain  extending  from  Smith  River  to  3 mi.  S.  of  Crescent  City. 

Crescent  Crater  dacites. 

Age  (?):  Lassen  Volcanic  National  Park,  California. 

H.  Williams,  1032  (Calif.  Univ.  Dept.  Gcol.  Scl.  Bull.,  vol.  21,  No.  8,  geol.  map). 
I See  under  West  Prospect  basalt.] 

Cresswell  limestone.  (In  Chase  group.) 

Permian : Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1031  (Nebr.  Geol.  Surv.  Bull.  6.  2d  ser.,  p.  51).  Cresswell 
Is. — Top  memb.  of  Winfield  fm.  Has  been  called  the  “concretionary  Is.”  Persists 
from  Nebr.  to  Okla.  in  a thickness  of  4 to  11  ft.  Is  solid  massive  Is.  at  most  points 
In  southern  Kans..  but  northward  from  there  it  carries  large  concretions,  a small 
amount  of  chert,  and  at  most  places  is  interrupted  by  a thin  sh.  near  middle.  Be- 
comes less  massive  and  non-concretionary  in  its  northern  occurrence.  Named  for 
Cresswell  Twp,  Cowley  Co.,  Kans.  Type  loc.  on  E.  side  of  golf  course,  in  NE.  hi 
sec.  18,  T.  34  8.,  R.  4 E.,  N.  side  of  E.  edge  of  Arkansas  City.  Overlies  Grant  sh. 
memb.  of  Winfield  fm.  and  underlies  Lata  Is.  in  central  and  southern  Kans.  The 
Luta  probably  does  not  extend  to  Nebr.,  where  Odell  sh.  memb.  of  Enterprise  sh. 
overlies  Cresswell  Is.  [On  p.  56  Luta  Is.  Is  Included  in  Marlon  fm.  On  pp.  57-58 
Condra  says :]  The  Luta  Is.  is  thought  not  to  extend  to  northern  Kans.  and  Nebr., 
but  It  is  possible  that  part  of  lower  gray  zone  of  Odell  sh.  memb.  of  Enterprise  sh. 
in  this  area  may  be  correlative  with  it  in  age  and  thus  represent  a sh.-mudstone 
facies  of  its  development.  The  Luta  has  a thickness  of  7 ft.  or  more  in  central 
and  southern  Kans.,  reaching  18  ft.  or  more  at  a few  places.  It  appears  that 
some  authors  have  assigned  too  great  a thickness  to  the  Luta  in  various  exposures 
by  including  part  of  Cresswell  Is.,  and  v e find  its  thickness  at  type  loc.  not  as 
great  as  given  by  Dr.  Beede.  There  is  a small  deformation  at  type  loc.  and  Luta- 
Winfleld  contact  is  not  very  definite.  Whether  the  Luta  should  be*  correlated  with 
the  Winfield  or  with  the  Marion  has  not  been  determined  to  full  satisfaction  of 
all  geologists  concerned,  nor  is  it  agreed  that  it  is  not  a zone  of  Cresswell  Is.  It 
seems,  however,  that  it  was  developed  in  the  cycle  which  produced  the  Cresswell, 
in  which  deposition  changed  from  lime  to  lime  and  sh..  becoming  more  shaly  at 
top  as  a transition  to  lower  zone  of  Odell  sh.  It  also  appears  that  faunal  content 
is  not  markedly  different  from  that  of  Winfield  fm. 

R.  C.  Moore,  1036  (Kans.  Geol.  80c.  10th  Ann.  Field  Conf.  Guidebook,  p.  12),  treated 
Luta  Is.  as  top  memb.  of  Winfield  Is.  This  change  has  not  yet  been  considered 
by  U.  8.  Geol.  Survey  for  its  publications. 

Creston  quartzite. 

Pre-Cambrian : Southeastern  British  Columbia  and  northwestern  Montana 
(Purcell  Range). 

R.  A.  Italy,  1905  (Canada  Geol.  Surv.  811mm.  Rept.  1904.  pp.  96-100 ; Am.  Jour. 
Sci.,  4th,  vol.  20,  pp.  186+ ).  Creston  qisite. — Wonderfully  homogeneous,  highly 
indurated,  thick  platy  structure,  gray  sss..  with  occasional  intercalations  of  argil), 
material.  Thickness  9.900  ft.  Conformably  underlies  Kitchener  qtzlte.  Both  prob- 
ably pre-Camb.  Occurs  at  hit.  bdy,  49  Par.,  in  section  from  Fort  II111,  Idaho,  to 
Gateway,  Mont. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  map  4.  115°  30'  to 
116°).  Creston  fm. — Generally  thick-bedd ed  gray  qtzlte  and  metargillite ; some- 
times dolomitic. 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast..  1910,  vol.  2,  pp.  120,  178). 
Named  for  station  on  Canadian  Pacific  Ry  (in  Kootenay  Province,  8E.  part  of 
B.  C.). 
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Creston  shale.  (In  Washington  formation.) 

Permian : Western  West  Virginia  and  southeastern  Ohio. 

R.  V.  itennen.  11)11  (W.  Vr.  Geol.  Surv.  Hep t . Wirt,  Roane  and  Calhoun  Counties,  jx 
154).  Creston  red  eh.  or  Creston  Redo. — Dark  red  ah.  with  la.  nuggets.  Thickness 
40  to  60  ft.  Underlies  Washington  A coal  and  overlies  Lower  Marietta  es. 

Named  for  occurrence  at  Creston  Fiats,  1 mi.  E.  of  Creston,  Wirt  Co., 
W.  Va. 

Crestone  conglomerate  phase. 

Permian:  Southern-central  Colorado  (Sangre  de  Cristo  Range). 

F.  A.  Melton,  1025  (Jour.  fleoT.,  vol.  35,  p.  812).  The  largest  boulders  in  Upper 
Sangre  de  Cristo  cgl.  hare  dlam.  of  8±  ft.,  but  this  ex  l re  me  coarseness,  even 
though  it  is  a very  prominent  feature  near  Crestone,  is  only  of  local  development, 
and  In  both  directions  along  the  range  the  upper  aeries  becomes  thinner  and  finer 
in  grain.  For  this  renaon  the  eoarae  conglomeratic  series  haa  been  named  by  the 
writer  the  Crestone  cmglomernte  phase  of  the  Upper  Sangre  de  Cristo  conglomerate. 
Near  Crestone  the  coarse  phase  overlaps  the  Lower  cgl.  and  rests  on  PreCamb. 
granite.  Though  an  angular  uneon.  was  not  seen  btw.  the  two  divisions  of 
Sangre  de  Cristo  cgl.,  it  Is  believed  that  further  search  In  this  area  may  reveal 
such  a break. 

Creta  dolomite.  (In  Blaine  formation.) 

Permian:  Southwestern  Oklahoma  (Greer  and  Jackson  Counties). 

fl.  <1.  Stiff'1],  1030  (Okla.  Geol.  Snrv.  Bull.  49,  pp.  29-40,  42,  47,  48,  63).  Crete 
dot.  mcmb.  of  Blnlne  fm. — Very  pure  dol.,  light  gray,  fine-grained,  porous,  and  in 
some  places  platy.  Thickness  13”  to  25”.  South  of  Mangum  it  lies  26  to  30  ft. 
below  Mangum  dol.  memb.  of  the  Blaine.  Rests  on  3 ft.  of  massive  g.vp.  Occurs 
8.  of  Kim  Fork.  Named  for  station  of  Creta,  in  W.  part  of  Jackson  Co. 

Cretaceous  period  (or  system). 

The  youngest  system  of  Mesozoic  era.  The  U.  S.  Geol.  Survey  includes  In 
it  both  Upper  Cret.  and  Lower  Cret.  Some  geologists,  however,  restrict 
the  name  to  Upper  Cret.,  while  others  restrict  it  to  Upper  Cret.  plus  some 
older  deposits  which  are  by  most  geologists  included  in  Lower  Cret.  For 
definition  see  U.  S.  G.  S.  Bull.  768,  pp.  66-61. 

'Cretaceous  No.  1. 

A term  applied  in  early  repts  of  some  pioneer  American  geologists  ( F.  V. 
Hayden  and  others)  to  the  rocks  now  known  as  Dakota  ss. 

tCretaceous  No.  2. 

A term  applied  in  early  repts  of  some  pioneer  American  geologists  (F.  V. 
Hayden  and  others)  to  the  rocks  now  known  as  Benton  sh. 

tCretaceous  No.  3. 

A term  applied  in  early  repts  of  some  pioneer  American  geologists  (F.  V. 
Hayden  and  others)  to  the  rocks  now  known  as  Niobrara  Is. 

tCretaceous  No.  4. 

A term  applied  in  early  repts  of  some  pioneer  American  geologists  (F.  V. 
Hayden  and  others)  to  the  rocks  now  known  ns  Pirrrc  sh. 

tCretaceous  No.  5. 

A term  applied  in  early  repts  of  some  pioneer  American  geologists  (F.  V. 
Hayden  and  others)  to  the  rocks  now  known  as  Fox  Hilts  ss. 

Creta  eic. 

A variant  of  Cretaceous  employed  by  some  geologists. 

Crews  sand. 

A subsurface  snnd,  of  Penn,  age,  in  Garber  pool.  Garfield  Co.,  central 
northern  Okla.,  which  lies  at  1,300  ft.  depth,  the  Campbell  snnd  lying 
at  1,700  ft.  and  the  Garber  sand  at  2.000  ft. 
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Crill  terrane. 

Upper  Cretaceous:  Northwestern  Iowa. 

C.  [R.]  Keyes.  1912  (Iowa  Acad.  Scl.  Proc.,  vol.  19.  pp.  148,  150).  Crill  chalks  and 
Iss.,  100  ft.  thick,  underlie  Hawarden  ah.  and  overlie  Woodbury  [restricted]  sh. 
All  included  in  Coloradan  series. 

See  Keyes’  statement  under  f Dixon  chalk. 

Named  for  old  site  of  Crill  mill,  on  Sioux  River,  above  Sioux  City. 

Criner  formation. 

Middle  Ordovician:  Central  southern  Oklahoma  (Arbuekle  Mountains). 

E.  O.  Ulrich.  See  under  West  Spring  Creek  fm. 

C.  E.  Decker  (1930)  proposed  abandoning  Criner  for  Bromide  fm.  See  under 
Bromide  fm..  Decker  1930  entry,  also  Decker  and  C.  A.  Merritt,  1931  entry  under 
Bromide  fm.  They  discarded  Criner  fm. 

E.  O.  Ulrich,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  p.  105).  Criner  fm.  should  be 
retained. 

C.  E.  Decker,  1933,  did  not  use  Criner  fm.  See  this  entry  under  Simpson  fm. 

Named  for  exposures  at  S.  end  of  Criner  Hills,  S.  of  Overbrook,  Love  Co. 

Crinerville  limestone  member  (of  Hoxbar  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z,  p.  15).  About  600  ft.  above 
Westbeimer  memb.  of  Hoxbar  fm.  occurs  Crinerville  Is.  memb.  of  Hoxbar, 
10  or  more  ft.  thick.  Lower  layers  locally  crammed  full  of  Fusulinae. 

C.  W.  Tomlinson,  1929  (Okla.  Geol.  Surv.  Bull.  46,  pp.  42—43).  Crinerville  memb. 
is  10  to  30  ft.  thick.  Lies  400  to  500  ft.  above  Westheimer  memb.  Type  loc. 
is  near  center  of  sec.  28,  T.  5 S.,  R.  1 E.,  a few  rods  N.  and  NE.  of 

Crinerville  school  house. 

C.  W.  Tomlinson,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  8,  p.  1085).  Recent  tracing 
has  proved  Westheimer  is.  to  be  same  as  Confederate  is.  (basal  memb.  of  Hoxbar 
fm.)  and  Westheimer  Is.  has  been  dropped.  (See  under  Confederate  Is.  memb.) 
It  has  also  proved  that  Union  Dairy  Is.  is  same  as  Crinerville  Is.,  and  Union  Dairy 
has  been  dropped. 

fCrinoidal  limestone. 

Descriptive  term  applied  in  early  repts  to  many  lss.,  of  different  ages, 
containing  crinoid  remains.  In  early  Pa.,  Ohio,  W.  Va.,  and  Md.  repts 
it  was  applied  to  Ames  Is.  memb.  of  Conemaugh  fm.  (Penn.). 

tCripple  Creek  breccia. 

Tertiary:  Central  Colorado  (Teller  County). 

W.  Cross,  1896  (Colo.  Scl.  Soc.  Proc.,  vol.  5,  p.  30).  Cripple  Creek  breccia. — Of 
volcanic  origin.  Contains  nearly  all  productive  gold  veins  of  Cripple  Creek 
diet. 

I11  U.  S.  G.  S.  Pikes  Peak  folio,  No.  7,  1804,  Cross  mapped  this  fm.  as 
andesitic  breccia.  The  geographic  name  is  considered  unnecessary  and 
has  fallen  into  disuse. 

Cripple  Creek  granite. 

Pre-Cambrian:  Eastern  Colorado  (Pikes  Peak). 

E.  B.  Mathews,  1900  (Jour.  Geol.,  vol.  8,  pp.  214-240).  Cripple  Creek  type  of 
granite. — Appears  finer  than  Pikes  Peak  type  and  more  evenly  grained  than 
Summit  type.  Is  younger  than  Pikes  Peak  type.  Most  characteristically  developed 
in  area  to  W.  of  line  drawn  from  Lake  George  to  town  of  Cripple  Creek,  and 
thence  in  a somewhat  sinuous  line  to  waters  of  Oil  Creek.  Is  saccharoidal  with 
rectangular  feldspars;  poor  in  pertliltlc  feldspars,  micropegmatlte.  and  fluorite. 

W.  Llndgrcn  and  F.  L.  Ransome,  1906  (U.  S.  G.  S.  P.  P.  54,  pp.  20,  28).  Cripple 
Creek  granite  cut's  the  gneiss  and  schist  and  probably  intrudes  Pikes  Peak 
granite. 

L.  C.  Graton,  1906  (U.  S.  G.  S.  P.  P.  54).  Cripple  Creek  granite. — Light-red,  medium, 
fairly  even-grained ; slight  porphyritic  appearance ; quartz  more  abundant  and 
151627°— 38 35 
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more  evenly  distributed  than  in  Pikes  Teak  granite.  Suffered  much  less  shear- 
ing and  deformation  than  Pikes  Peak  granite,  and  is  undoubtedly  younger  thHn 
Pikes  Peak  granite.  Contains  streaks  and  patches  of  reddish  to  dark-gray  gnelssic 
rocks. 

G.  I.  Finlay,  1916  (U.  S.  G.  S.  Colorado  Springs  folio,  No.  203).  In  Colorado  Springs 
and  Manitou  quads.  Cripple  Creek  granite  occurs  in  a few  small  irregular  masses 
and  in  numerous  thin  dikes  that  cut  Pikes  Peak  granite. 

On  1935  Colo.  geoi.  map  included  in  Front  Range  granite  group. 

Cripple  Deer  sandstone  member  (of  Alsobrook  formation). 

Mlsslssippian : Northeastern  Mississippi  (Tishomingo  County)  and  north- 
western Alabama. 

W.  C.  Morse,  1028  (Jour.  Geol.,  vol.  36,  pp.  31-43).  Cripple  Derr  ss.  memb. — 
Upper  third  |30  ft.]  of  Alsobrook  fm.  on  Cripple  Deer  Creek.  Impregnated  with 
petroleum  residue ; largely  barren  of  fossils. 

W.  C.  Morse,  1930  (Miss.  Geoi.  8urv.  Bull.  23.  pp.  17,  128,  179,  182).  Cripple 
Deer  *a.  numb. — Upper  memb.  of  Alsobrook  fm.  At  type  loc.  consists  of  36*£ 
ft.  of  thin-bedded  ss.  to  sandy  sh.,  ripple-marked  and  with  wavy  deposition 
lines ; much  of  it  impregnated  with  asphalt.  Type  loc.  along  highway  on  N.  side 
of  Cripple  Deer  Valley  I Miss,  and  Ala.,  according  to  his  map]. 

Cristobal  limestone. 

Ordovician:  Southern  New  Mexico. 

C.  ( R. ] Keyes,  1915  (Iowa  Acad.  Set.  I’roc.,  vol.  22,  pp.  257-259;  Conspectus  of  geoi. 
fms.  of  N.  Mex.,  pp.  4,  6).  Cristobal  Iss. — Main  body  of  late  Ordovidc  Is.  section  In 
Franklin,  Caballos,  Fra  Cristobal,  and  Mimbres  Ranges.  Thickness  165  ft. 

Cristobal  formation. 

Cretaceous:  Southern  Mexico. 

W.  A.  VerWiebc,  1925  (Pan-Am.  Geoi.,  vol.  44,  p.  132).  Named  for  excellent  out- 
crops near  city  of  San  Cristobal,  In  central  Chiapas. 

C.  Schucbert,  1935  (Hist.  geoi.  Antillean-Carlbbean  region,  p.  328),  assigned  “San 
Cristobal  is.  of  VerWiebe,  1925"  to  Lower  Cret. 

Critizcr  limestone. 

See  Critzcr  In.,  correct  spelling. 

Critzer  limestone. 

Pennsylvanian:  Eastern  Kansas. 

R.  C.  Moore,  1032  (Kans.  Geoi.  8oe.  6th  Ann.  Field  Conf.  Guidebook,  pp.  90,  97). 

| See  under  Schubert  Creek  Is.]  Named  elsewhere  in  this  Guidebook  by  Jewett. 

J.  M.  Jewett.  1932  (pp.  99,  100,  103  of  book  cited  above).  Critizer  Is.  is  second 
Is.  lentil  from  base  of  Swope  fm.  It  is  brown,  earthy,  massive,  and  varies 
from  an  oolite  to  a dense  crystalline  Is.  A large  Bellerttphon  abundant.  Thick- 
ness locally  15  ft.  To  S.  pinches  out  near  I.inn-Bourbon  Co.  line.  Type  loc.  is 
8.  of  Critlzer,  Linn  Co.,  In  sec.  17,  T.  22,  R.  23  E.  Is  believed  to  extend  well 
into  Mo. 

R.  C.  Moore,  1936  (Kang.  Geoi.  Surv.  Bull.  22,  pp.  74-75,  80).  Critzer  Is  correct 
spelling.  Jewett  classed  it  as  memb.  of  Swope  fm.,  and,  according  to  F.  C.  Greene, 
N.  I).  Newell,  and  me.  based  on  1934  field  work,  assigned  it  to  erroneous  position 
above  Schubert  Creek  Is.  It  is  believed  by  Greene  and  me  to  be=  “Fragmental 
Is."  of  Iowa  geologists.  For  present  recognition  of  “Critzer"  as  a nnmed  memb. 
of  Bourbon  fm.  is  withheld,  although  it  may  prove  to  be  useful  name  for  a 
marker  bed  near  top  of  Bourbon  fm.  from  Linn  Co.,  Kuus.,  northeastward. 

Croasdale  quartzite. 

Silurian:  Northeastern  Pennsylvania  (Delaware  Water  Gap  region). 

A.  W.  Grabau,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  p.  479).  Croasdale  qtzitr . — 
Qtzitic  ss.  underlying  Decker  Ferry  beds  and  uncon.  resting  on  15  ft.  of 
greenish  shales  that  overlie  BossardviUe  Is.  in  Kittntinny  Valley.  Apparently 
represents  Sylvan  la  horizon  of  Mich.  A detailed  study  of  the  fms.  ns  exposed  in 
Broadbcad  Creek  section  of  Pa.,  will  soon  be  published  by  Miss  E.  Kurtz. 

The  compiler  cannot  find  any  record  of  Miss  Kurtz  having  published  the 
promised  paper,  and  the  foregoing  is  only  record  of  Croasdale  qtzlte. 
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Croatan  sand. 

Pliocene  (lower):  Coastal  Plain  of  North  Carolina  north  of  Hatteras  axis. 

W.  H.  Dali,  1892  (WaRni-r  Free  Inat.  Scl.  Trans.,  Tol.  3,  pt.  2,  pp.  209,  213-218). 
For  the  beds  found  along  estuary  of  Neuse  River,  N.  C.,  the  local  Indian  name  of 
Croatan  br< 1*  may  be  used.  [ Fossils  listed.]  The  Croatan  beds  are  obviously 
newer  than  those  of  the  Warcamaw,  yet  when  compared  with  the  admitted  Plelst. 
beds  of  8.  C.,  such  as  those  of  Simmon's  Bluff,  the  presence  in  the  Meuse  of  41 
out  of  96  species  which  have  not  been  known  later  than  Plio.  forbids  us  to  re- 
gard the  fauna  as  later  than  Plio. 

W.  C.  Mansfield.  1928  (U.  8.  G.  S.  P.  P.  150,  pp.  134-140),  after  a study  of  typical 
Croatan  deposits  anil  their  fossils,  discovered  that  lusls  of  both  Plio.  and 
Pleist.  age  had  been  included  In  the  fm.,  and  he  restricted  the  name  to  the 
Plio.  beds,  which  consist  chiefly  of  coarse  ferruginous  more  or  less  fossillferous 
sand  rising  to  an  observed  max.  height  of  nbout  4 ft.  above  the  beac  h,  and  are 
uncon.  overlain  by  Pleist.  ls*ds.  He  also  changi-d  name  to  Croatan  *and. 

Now  regarded  as  approx. =Waeeamaw  marl,  a name  applied  to  the  Plio. 
dei>osits  S.  of  Hatteras  axis. 

Named  for  development  around  Croatan,  near  Neuse  River,  Craven  Co. 

Crockett  memlter.  (In  Claiborne  group.) 

Eocene:  Eastern  Texas  (Houston  to  Sabine  Counties)  and  northwestern 
Louisiana. 

A.  C.  Ellisor,  1929  (A.  A.  P.  G.  Bull.,  vol.  13.  pp.  1339-1340).  Crockett  mrmb.  of 
Claiborne  fm. — Name  proposed  by  K.  A.  Wendlandt  and  G.  M.  Knebel  for  that 
memb.  of  Claiborne  fm.  in  Tex.  which  occurs  below  Milams  memb.  and  above 
Sparta  sand  m«  mb.  At  type  loc..  in  vicinity  of  Crockett,  Houston  Co.,  the  Cock- 
field  overlies  the  Crockett,  overlapping  the  Saline  Bayou  and  Milams  members.  A 
composite  section  extending  from  1.8  ml.  N.  of  Crockett  on  Palestine  road  to  2.6 
ini.  8W.  of  courthouse  on  Midway  road,  is  as  follows  (descending)  : (1)  calc., 
brownish  gray,  fosslllferoua  clay  with  gone  of  small  ferruginous  concretions,  15  ft.; 
(2)  brown,  imsliura-flne  sand,  2 ft.;  (3)  grayish  brown  clay  with  sand  partings 
and  a few  ferruginous  concretions,  14  ft.:  (4)  brown  clay,  much  weathered,  30 
ft.;  (5)  brown,  sandy  clay  with  streaks  of  laminated  clay,  much  weathered,  30 
ft.;  (6)  ferruginous  glauconitic  as.,  1 ft.;  (7)  gruy  sandy  clay  with  streaks  of 
weathered  glauconitic  as.,  10  ft.;  (8)  gray,  calc.,  fossillferous  clay  and  choco- 
late-brown carlamaceous  chiy  with  streaks  of  light  gray  sand.  25  ft.;  (9)  fer- 
ruginous sand,  cross-lsslded,  and  clay  lumps,  5 ft.;  (10)  graylsh-brow’n  clay  with 
selenite,  30  ft. 

E.  A.  Wendlandt  and  G.  M.  Knebel,  1929  (A.  A.  1*.  G.  Bull.,  vol.  13,  pp.  1351, 
1300-1301).  Crockett  fm. — Chocolate  brown  and  grny  clay  containing  some  beds 
of  fossillferous  glauconite  with  concretionary  stones  of  fossillferous  brown  sandy 
Is.,  some  thin  beds  of  sand,  clay,  Ironstone  concretions,  and  In  places  is  calc. 
Thickness  350  to  450  ft.  Underlies  Milams  memb.  of  Cook  Mountain  fm.  Overlies 
Sparta  sands.  Where  overlain  by  Yegua  fm.  the  contact  is  transitional  and  is 
usually  selected  where  the  last  macro  fossils  appear.  Well  exposed  SW.  of 
Crockett,  Houston  Co.,  Tex. 

In  eastern  Tex.  these  beds  are  treated  as  a memb.  of  Cook  Mtn  fm.  by 
U.  H.  Geol.  Survey  and  in  La.  as  a memb.  of  St.  Maurice  fm. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull  8232,  pp.  612.  655+).  Crockett  fm. — Underlies 
Cockflold  fm.,  overlies  Sparta  fm.,  aud  includes  Little  Brazos  ls„  Moseley  Is.,  and, 
at  base.  Eaton  greensand  lentil. 

H.  B.  Stenzel.  1935  (Univ.  Tex.  Bull.  3501,  pp.  267-279).  restricted  Crockett  to  the 
100  ft.  of  partly  marine  beds  above  Moseley  Is.  and  nannHl  the  85  ft.  of  underly- 
ing beds  in  Stone  City  section,  Burleson  Co.,  the  Htone  City  bedn.  He  included  In 
his  Stone  City  beds  the  Moseley  Is.  and  Eaton  greensand  lentil  of  Kenick,  and 
stated  that  Crockett  as  restricted  included  a cgl.  at  base  which  rested  discon,  on 
Moseley  Is. 

Crogban  moraine. 

Pleistocene:  Northwestern  New  York  (Lowville  quadrangle). 

A.  F.  Buddiugton.  1934  (N.  Y.  State  Mus.  Bull.  296,  p.  41).  Well-defined  ridge 
from  Just  W.  of  Petries  Corners  nearly  to  Crogban. 
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Croghan  syenite  granite  complex. 

Pre-Cambrian:  Northwestern  New  York. 

See  under  Diana  syenite  complex. 

Croghan  West  moraine. 

Pleistocene:  Northwestern  New  York  (Lowville  quadrangle). 

A.  F.  Buddington,  1934  (N.  Y.  8tate  Mils.  Bull.  290.  p.  42).  Lies  about  1 ml.  W. 
of  Croglian  moraine  and  parallel  to  it  from  2 ml.  E.  of  Bush’s  Landing  to  Beaver 
River.  Can  be  traced  intermittently  6 mi.  farther,  to  NW.  of  Croghan. 

Croixan. 

Croix  ian. 

Variants  of  St.  Croixan  series  that  are  used  by  some  geologists. 

Cromwell  sand. 

A subsurface  sand,  of  early  Penn,  age,  in  Cromwell  field,  Seminole  Co., 
central  Okla. 

C.  0.  Rison  and  J.  R.  Bunn.  1924  (Pet.  Engineering  in  Cromwell  oil  field,  Seminole 
and  Okfuskee  Counties,  Okla.,  Reprint  from  Mid-Continent  Oil  and  Gas  Assoc. 
Year  Book,  Dec.  1,  1924,  p.  7).  Cromwell  sand  zone  top  Is  penetrated  at  3301 
to  3557  ft.  depth.  Thickness  125  to  174  ft.  Lies  175  to  250  ft.  below  Ilarjo  sand 
and  300  to  370  ft.  below  Brunner  snnd.  All  Penn. 

A.  I.  Levorsen,  1927  (A.  A.  P.  G.  Bull.,  vol..  It,  No.  7),  showed  Cromwell  ms. 
underlying  Pitkin  Is.  [Miss.]  in  south-central  Okla.,  and  as  older  than  Glkrease 
sand. 

A.  I.  Levorsen,  1928  (Okla.  Geol.  Surv.  Bull.  40BB,  p.  17).  [See  under  Lyon*  Is., 
also  under  Papoose  sand  (of  Okla.).] 

This  sand  at  its  outcrop  has  been  named  Union  Valley  ss.  tnemb.  of 
Wapantieka  Is by  R.  V.  Hollingsworth  (1934),  and  said  to  compose 
middle  moinb.  of  the  Wapanucka,  which  is  of  early  Penn.  (Pottsville) 
age. 

Cromwell  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Minnesota. 

F.  Leverett,  1928  (U.  S.  G.  S.  P.  P.  154).  Named  for  Crotuwell,  Carlton  Co. 

Crooked  River  formation. 

Recent  (?) : Central  northern  Oregon  (Cascade  Mountains). 

E.  T.  Ilodge,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  p.  163).  The  Crooked  River  fm. 
partially  Alls  great  canyons  cut  in  the  Madras  fm.  and  has  been  cut  iuto  canyons. 
In  the  high  Cascade  Mountains  the  drainage  is  deranged  by  the  recent  lavas. 
[ All  there  is  about  Crooked  River  fm.  and  Madras  fm.  As  the  other  fins, 
are  described  in  ascending  order,  and  as  this  is  described  after  Deschutes  sand, 
“probably  post-Plelstocene,"  it  is  assumed  it  is  probably  Recent.  Was  this  intended 
as  a name  for  the  intracauyon  lavas  that  Ilodge  says  overlie  his  Cascade  fm.  ?] 

Crooks  complex. 

Pre-Cambrian:  Central  Arizona  (Bradshaw  Mountains). 

T.  A.  Jaggnr,  Jr.,  and  C.  Palache,  1905  (U.  8.  G.  S.  Bradshaw  Mtns  folio.  No. 
120).  Crooks  complex. — Is  closely  associated  with  Bradshaw  granite,  but  differs 
from  it  in  that  it  is  marked  by  alternations  of  diorite,  aplite,  gabbro.  schist, 
and  granite.  Is  largely  intrusive  igneous,  and  trend  of  Its  bands  is  often  trans- 
verse to  adjacent  schists.  In  places  it  merges  into  Bradshaw  granite.  Although 
mapped  ns  a single  fm.  It  is  really  a mixture  of  diorlte-granite  and  schist  units  In 
bodies  too  small  to  be  differentiated  on  the  map.  The  granite  of  the  complex  Is 
identical  with  Bradshaw  granite.  The  fm.  is  probably  Aigonkian.  Named  for 
exposures  in  Crooks  Canyon  in  NW.  part  of  this  quad. 

Cropsey  morainic  system. 

Pleistocene  (Wisconsin  stage):  Central  eastern  Illinois.  See  F.  Leverett. 
1899  (U.  S.  G.  S.  Mon.  38,  p.  258).  Cropsey  Ridge  runs  past  Cropsey, 
McLean  Co. 
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ICropsy  Peak  type. 

A field  named  applied  by  E.  S.  Larsen  to  part  of  Fisher  quartz  latite  on 
Cropsy  Peak,  Platoro-Summitville  region,  SW.  Colo.  (See  Colo.  Ueol. 
Surv.  Bull.  13,  1917.) 

Crosby  sandstone. 

Upper  Devonian:  Western  central  New  York  ( Keuka-Seneca  Lake  region). 

I.  W.  Fox.  1932  (A.  A.  P.  O.  Bull.,  vol.  10,  No.  7.  pp.  677,  691,  687).  Crosby  «».— 

Heavy,  massive,  brown  as..  In  2 or  more  members,  6 ft.  or  leas  In  thickness;  In 

places  weathers  reddish  brown.  {According  to  scale  of  columnar  section  the  6 ft. 
Is  total  thickness  of  Crosby  HS.  ] The  upper  members  are  more  massive  and 

extremely  hard.  Rests  on  West  River  fm.  and  Is  basal  memh.  of  Standish  fm. 

in  Kettka  and  Seneca  Lake  area. 

Cross  Cut  sand. 

A subsurface  sand  in  Cross  Cut-Blake  dist.,  Brown  Co.,  north-central 
Tex.,  that  lies  at  1,200  ft.  depth,  near  div.  line  btw.  Strawn  and  Canyon 
gToups  (Penn.),  but  whether  it  is  of  late  Strawn  or  early  Canyon  age 
cannot  be  determined  because  of  absence  of  Palo  Pinto  Is.  (See  E.  D. 
Klinger’s  rept  on  the  Cross  Cut-Blake  dist..  Brown  Co.,  Tex.)  Iu 
Burkett  deep  well,  Coleman  Co.,  it  lies  at  1,100  ft.  depth. 

Cross  Luke  group. 

Pre-Cambrian:  Manitoba  (Cross  Lake  area). 

U.  C.  llorwood.  1935  (Roy.  Soc.  Canada  Trans. , 3d  acr.,  vol.  29,  sec.  4,  p.  140). 

Cross  Plains  sandstone. 

Pennsylvanian:  Western  Arkansas  coal  field  and  central  eastern  Oklahoma. 

A.  Winslow.  1996  (N.  Y.  Acad.  Scl.  Trans.,  vol.  15,  p.  51).  Cross  Plain s sa. — Ss.  50 
to  200  ft.  thick,  lying  near  or  40  ft.  below  top  of  Appleton  stage.  Overlies  Russell- 
ville shales.  1 Derivation  of  name  not  stated.) 

Is  a part  of  Atoka  fm. 

Cross  Plains  sand. 

A subsurface  sand,  of  Penn,  age,  in  Baum  field,  Callahan  Co.,  north-central 
Tex.,  lying  at  1,660  ft.  depth. 

tCross  Timbers. 

See  under  t Upper  Cross  Timbers  and  f Lower  Cross  Timbers.  Named  for 
development  in  physiographic  province  iu  eastern  Tex.  locally  called 
“Cross  Timbers.” 

Crosswicks  clay. 

Upper  Cretaceous:  New  Jersey. 

T.  A.  Conrad,  1869  (Am.  Jour.  Scl.,  2d,  vol.  47,  pp.  359-360).  Croasicicks  yroup. — 
The  lower  beds  of  eastern  Cret.  are  exposed  in  sections  of  the  deep  cut  of  Chesa- 
peake and  Delaware  Canal  and  at  Crosawlcks.  Fossils  [listed], 

W.  It.  Clark.  R.  M.  Bagg,  and  G.  B.  Shattuck,  1897  (Qeol.  Soc.  Am.  Bull.  vol.  8. 
pp.  315,  329).  Crosswicka  clays. — Chiefly  very  dark-colored  or  black  clays,  at  times 
slate  or  drab-colored  toward  top,  or,  os  in  vicinity  of  Matawan  Creek,  inter- 
stratlflod  with  layers  of  white  sand ; the  dark  clays  frequently  glauconitic. 
Named  for  village  of  Crosswicks,  on  Crosswicks  Creek,  Burlington  Co.  Composes 
lower  part  of  Matawan  fm.  in  Monmouth,  Middlesex,  Mercer,  Burlington,  and 
Camden  Counties,  N.  J. 

W.  B.  Clark.  1904  (Am.  Jour.  Scl..  4th,  vol.  18,  pp.  435-440).  The  Crosswicks  clays 
Include  Woodbury  clay  bed  above  and  Mercbantvllle  clay  bod  below,  and  compose 
basal  part  of  Matawan  fm.  [group]. 

Based  upon  recent  field  work  of  C.  W.  Carter  (under  supervision  of  L.  W. 
Stephenson),  the  U.  S.  Geol.  Survey  has  recently  adopted  Cross  icicka 
clay  for  the  deposits  iu  region  of  Chesapeake  and  Delaware  Canal,  Md. 
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and  Del.,  which  include  the  equivalents  of  Merchant ville  and  Woodbury 
fms.  of  N.  J.,  but  which  can  not  be  differentiated  either  lithologically  or 
faunally.  Crosswicks  was  originally  introduced  to  include  the  Merchant- 
ville  and  Woodbury  fms.  of  N.  J.,  which  can  be  differentiated,  and  for 
that  reason  the  name  was  many  years  ago  discarded  by  U.  S.  Geol. 
Survey  as  unnecessary.  It  is  now,  however,  considered  more  desirable 
to  use  Crosstcicks  in  the  Canal  region  of  Md.  and  Del.  than  to  introduce 
local  name  for  the  undiff.  Woodbury  and  Mercbantville  deposits  of  that 
area. 

Croton  limestone.  (In  St.  Louis  limestone.) 

MiHsisslppian : Southeastern  Iowa. 

F.  M.  Van  Tuyl,  192G  (Iowa  Oeol.  Surv.  vol.  30,  p.  231).  Croton  Is.  substituted 
for  “Springvale  beds"  of  Bain,  for  lower  tnemb.  of  St.  Louis  Is.  in  Iowa,  because 
the  beds  at  Springvale  are  now  believed  to  be  of  Keokuk  age.  Discon,  underlies 
Verdi  or  Upper  St.  Louis  Ihh.  and  overlies  Spergcn  fm.  Consists  for  most  part 
of  massive,  compact,  buff  to  brownish  dolomltic  Is.,  but  frequently  these  beds 
are  found  to  grade  laterally  in  short  distances  into  dense,  fine-grained  gray 
nondolomitic  Is.  Again,  the  two  phases  may  have  an  interbedded  relationship. 
Is  breccia  ted  at  many  localities. 

Named  for  exposures  in  vicinity  of  Croton,  Lee  Co. 

Croton  gypsum. 

Permian:  Central  northern  Texas  (Stonewall  County). 

A.  M.  Lloyd  and  W.  C.  Thompson.  1929  (A.  A.  P.  G.  Bull.,  vol.  13.  pi.  9).  [CYofoa 
yyp.  Is  shown  as  higher  in  section  than  Eskota  dol.  and  lower  than  Memphis  ss.. 
all  of  which  are  included  iu  so-called  Whlteborse-Cloud  Chief  fm.  Is  mapped  in 
Stonewall  Co.  Derivation  of  name  not  stated.] 

E.  H.  Sellards.  1933  (Unlv.  Tex.  Bull.  3232,  p.  107).  Croton  gyp.  Is  same  as  Eskota 
gyp.  and  is  discarded. 

Croton  Falls  hornblendite. 

Age  (?)  : Southeastern  New  York  (Westchester  and  Dutchess  Counties). 

C.  R.  Fettke,  1914  (N.  Y.  Acad.  Scl.  Annals,  vol.  23.  p.  228).  Croton  Falls  horn 
blcndite.- — Massive,  dark-green,  coarsely  crystalline  hornblendite.  A basic  intrusive. 
Starts  at  Croton  Falls  and  extends  as  a ridge,  2%  mi.  long  and  % mi.  wide,  in  NE. 
direction  on  E.  side  of  Croton  River.  Associated  with  Manhattan  schist. 

Crouse  limestone  member  (of  Garrison  sbnle). 

Permian:  Central  northern  Oklahoma  (Osage  County). 

K.  C.  Heald.  1916  (U.  S.  G.  8.  Bull.  641B,  pp.  21.  22).  Crouse  It. — A prominent  Is., 
3+  ft.  thick,  which  lies  70 it  ft.  below  W reford  Is.  and  60  ft.  above  Cottonwood  Is. 
In  Forokcr  quad.,  Osage  Co.  Characteristic  features  are  form  of  outcrop,  which 
shows  many  largo  massive  blocks  : absence  of  recognizable  fossils  In  any  abundance, 
with  exception  of  small  Fusullnas,  which  are  plentiful ; and  presence  of  many 
smooth  round  holes,  which  are  vertical  or  steeply  Inclined  to  the  bedding. 

G.  E.  Condra,  1936  (Nebr.  Geol.  Surv.  Taper  No.  8),  used  this  name  In  BE.  Nebr. 
Bee  under  Biffilow  It.  fm. 

Named  for  Crouse  Hill,  Foraker  quad.,  Osage  Co. 

Crowduck  Lake  conglomerate. 

Pre-Cambrian : Ontario. 

L.  Greer,  1931  (Ontario  Dept.  Mines  39th  Ann.  Kept.,  pt.  3,  p.  47). 

Crowleyan  series. 

A term  introduced  by  C.  [K.J  Keyes  (Iowa  Acad.  8ci.  Proc.,  vol.  22,  p.  252. 
1915)  for  early  Tert.  deposits  of  Mo.  Derivation  of  name  not  stated, 
lu  Pau-Am.  Geol.,  vol.  39,  No.  4,  1923,  p.  329,  he  used  Crowlej/an  to 
include  Wilcox  group  and  Porters  Creek  clay  of  111. 
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Crown  conglomerate. 

Upper  Cretaceous  (Gulf  series)  : Western  Texas. 

J.  A.  Udden,  1907  (Univ.  Tex.  Bull.  93,  pp.  00-67).  Croicn  cgl. — Three  cgla.,  each 
10  or  20  ft.  thick,  lnterbedded  with  strata  resembling  typical  Chinos  beds.  Many 
of  pebbles  and  bowlders  well  rounded ; most  of  them  consist  of  various  kinds  of 
lavas  and  trap  rocks,  but  lss.  are  also  well  represented,  and  some  of  these  contain 
Lower  Cret.  fossils.  Regarded  as  uppermost  part  of  Cbisos  beds. 

Named  for  Crown  Peak,  Brewster  Co. 

Crown  Point  limestone. 

Lower  Ordovician:  Eastern  New  York  (Champlain  Valley). 

H.  P.  Cushing,  1905  (N.  Y.  State  Mus.  Bull.  05),  adopted  the  subdivisions  of  the 
Chary  proposed  by  E.  Brainerd  and  II.  M.  Seely  in  1888  (Am.  Geol.,  vol.  2,  pp. 
323-330),  ns  explained  under  Chasy  group,  and  proposed  Crown  Point  In.  for  group 
B or  middle  Chary,  probably  from  exposures  at  or  near  Crown  Point,  Essex  Co. 

tCrow  Ridge  series. 

Cretaceous  and  Jurassic:  Western  central  Montana  (Elkhorn  region). 

W.  H.  Weed,  1901  (U.  S.  G.  8.  22d  Ann.  Kept.,  pt.  2,  pp.  390-455).  Croic  Ridge  fm. 
(on  map],  Crotc  Ridge  aerie * [text  heading]. — Altered  argill.  siliceous  rocks — 
bornstone.  adinoles,  and  qtzites — comprising  all  Mesozoic  rocks  of  Elkhorn  min. 
dlst.  Thickness  1.680  ft.  Overlain  by  andesites.  Underlain  by  Quadrant  fm. 
Named  for  8W.  spur  of  Crow  Peak,  to  which  name  “Crow  Ridge"  is  applied. 

Includes  part  or  all  of  Colorado  sh.,  Kootenai  fm.,  and  Ellis  fm. 

Crow  River  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Minnesota  (Hennepin  and 
adjacent  counties). 

F.  Leverett,  1932  (U.  S.  G.  S.  P.  P.  161,  pp.  84-80).  Includes  Anoka  and  Montrose 
moraines.  Named  for  Crow  River  drainage  basin  in  Hennepin  and  adjacent 
counties. 

Crow’s  Mill  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian:  Central  western  Illinois  (Springfield  quadrangle). 

T.  E.  Savage,  1015  (III.  Geol.  Surv.  Bull.  20,  pp.  99-107).  Crotc'f t Mill  la.  is  in 
McLeansboro  fm.  176 ± ft.  above  coal  No.  7 in  Springfield  quad. 

G.  H.  Cady,  1021  (111.  Geol.  Surv.  Cooperative  Min.  Ser.  Bull.  26).  Crows  Mill  Is. 
of  Springfield  region  lies  230±ft.  above  coal  No.  6 and  may  = either  Carllnvllle  or 
Shoal  Creek  Is.  [On  p.  37  he  says  It  lies  275  ± ft.  above  coal  No.  0.  On  p.  43  he 
says  It  is  probably  same  as  Carllnvllle  is.] 

J.  E.  Lamar  and  H.  B.  Willman.  1034  (111.  Geol.  Surv.  Bull.  61,  pp.  120-138). 
Macoupin  Is.  I new  (?)  name]  is  4 to  7 ft.  thick  locally  in  Sangamon  Co.  and  la 
known  as  Croics  Mill  Is. 

Crowsnest  volcanics. 

Cretaceous:  Alberta  and  British  Columbia. 

W.  W.  Leach,  1912  (Canada  Geol.  Surv.  Summ.  Rept.  1911,  p.  197). 

Crow  Wing  formation. 

Huronian  (upper)  : Central  Minnesota  (Crow  Wing,  Aitkin,  and  Cass 
Counties). 

C.  Zapffe,  1930  (Lake  Superior  Min.  Inst.  Proc.,  vol.  28,  pp.  101-106).  The  Upper 
Huronian  (Cuyuna  series)  of  Cuyuna  dlst.  is  lithologically  divided  into  3 conform- 
able fnis.  (descending)  Crow  Wing  fm..  Aitkin  fm..  and  basal  cgl.  The  Crow 
Wing  is  divided  into  Cuyuna  memb.  (above)  and  Emily  wemb.  (below). 

See  under  Cuyuna  tnctnb.  and  Emily  memb.  Apparently  named  for  Crow 
Wing  Co.,  in  N.  part  of  which  it  covers  a large  area. 

Cruse  oil  gone. 

Tertiary : Trinidad. 

G.  A.  Macready,  1020  (Am.  Inst.  Min.  and  Met.  Engrs.  Trans,  [preprint  1017],  p.  9)r 
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Cruse  sand. 

Miocene:  Trinidad. 

G.  A.  Waring,  1926  John.  Hopkins  UniT.  Studies  In  geol.,  No.  7,  p.  63). 

tCrusher  ledge. 

A descriptive  term  applied  in  early  Mo.  repts  to  the  is.  capping  the  bluffs 
at  Kansas  City.  R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  112, 
121),  stated:  “Crusher  ledge"  at  Kansas  City  Is  Argentine  Is. 

tCrusher  Hill  alternating  shales  and  limestones.  (In  Council  Grove  group.) 

Permian:  Central  Kansas. 

L.  C.  Wooster,  1905  (The  Carbf.  rock  system  of  eastern  Kansas,  p.  9).  [No  descrip- 
tion except  statement  that  thickness  is  140  ft.  and  that  the  beds  form  lower 
part  of  Strong  City  beds,  underlie  Strong  flints  [Wreford  is.]  and  overlie  12  ft.  of 
sh.  [Florena]  which  rests  on  Cottonwood  la.  Derivation  of  name  not  stated.] 

Same  as  Neosho  sh.  memb.,  older  name. 

Cryptozoic  eon. 

A term  applied  by  C.  Sehuchert  and  C.  O.  Dunbar  (Textbook  geol.,  pt.  2, 
pp.  70,  82+,  1933)  to  the  pre-Camb.  rocks  as  a whole,  which  they 
divided  into  Proterozoic  and  Archeozoic.  Derived  from  the  Greek 
kpl'ttos,  hidden. 

tCrystal  sandstone. 

A shortened  form  of  t Crystal  City  «*.,  employed  by  C.  [R.]  Keyes. 

Crystnl  Peach  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Ontario.  Shown  on  mornine  map 
(fig.  N)  in  U.  S.  G.  S.  Niagara  folio  (No.  190),  p.  17.  Probably  same  as 
Alden  moraine  of  N.  Y. 

tCrystal  City  sandstone. 

Lower  Ordovician  : Enstern  Missouri. 

A.  Winslow.  1894  (Mo.  Geol.  Surv.  vol.  6,  pp.  831,  352,  358).  Crystal  City  #a. — Brittle 
white  ss.,  50  ft.  thick,  underlying  Jonchim  is.  nnd  overlying  Potosl  Is.,  in  SE.  Mo. 

Discarded  many  years  ago,  us  a local  term  for  St.  Peter  ss„  the  older 
name. 

Named  for  exposures  at  Crystal  City,  Jefferson  Co. 

Crystal  Dale  moraine. 

Pleistocene:  Northwestern  New  York  (Lowvllle  quadrangle). 

A.  F.  Buddington.  1934  (N.  Y.  State  Mus.  Bull.  296.  p.  41).  Extends  N.  from  S. 
edge  of  Lowvllle  quad,  through  Puffer  School  and  just  W.  of  Crystal  Dale  to 
within  % ml.  of  Strifts  School,  thence  bends  to  E.  and  extends  2 14  ml.  farther  V, 
passing  about  a mi.  E.  of  Kirscbnerville.  At  8.  end  appears  to  merge  with 
Dlcob  moraine. 

Crystal  Falls  limestone  member  (of  Harpersvllle  formation). 

Pennsylvanian:  Central  northern  Texas  (Stephens  County,  Brazos  River 
region). 

F.  B.  Plummer  and  R.  C.  Moon*.  1922  (Jour.  Geol.,  vol.  30,  pp.  24.  31.  39). 
Cryntal  Fall * t«.  mrmb. — In  lower  jwrt  of  Harpers vllle  fra.,  of  Cisco  group. 
Occurs  In  vicinity  of  Crystal  Falls,  Stephens  Co. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132.  pp.  101-164). 
Cryntal  Falla  /*.  lentil  of  Horperaville  fm. — Lowermost  is.  of  Harpersvllle  fin. 
Lies  40  to  80  ft.  above  base  of  the  Harpersvllle.  Consists  of  yellow  or  gray  Is., 
nodular,  weathering  locally  red  or  purple,  with  nv.  thickness  of  2 or  3 ft. 
Lies  60  to  80  ft.  below  Belknap  Is.  lentil  of  Hnrporsville.  (Plummer  nnd  Moore 
distinctly  showed  3 other  lss.  in  interval  btw.  Crystal  Falls  Is.  and  Belknap  Is., 
one  of  which  is  so-culled  “Ppper  Crystal  Falls  Is.”  of  subsequent  repts.  1 

The  geol.  maps  of  Coleman,  Shackelford,  and  Stephens  Counties  issued 
by  Tex.  Bur.  Eeon.  Geol.  In  Feb.,  May,  and  June,  1929,  applied  “Lower 
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Crystal  Falls  Is.”  to  the  Crystal  Falls  Is.  of  Plummer  and  Moore,  and 
called  a Is.  lying  10  to  20  ft.  above  that  Is.  the  “Upper  Crystal  Falls  Is.” 
They  gave  the  thickness  of  the  lower  Is.  as  5 to  10  ft.  and  of  the  upper 
Is.  as  5 ft.  E.  H.  Sellards,  1933  (Univ.  Tex.  Bull  3232),  adhered  to 
Crystal  Fall s Is.  of  Plummer  and  Moore,  which  is  present  approved 
definition  of  U.  S.  Geol.  Survey. 

Crystal  Falls  formation. 

Upper  Huronian:  Northern  Michigan  (Crystal  Falls  district). 

J.  Zina,  1933  (Micli.  Acad.  Sci.,  Arts,  and  Lett.,  vol.  18,  pp.  446—448,  454). 
Crystal  Falls  iron  fm. — In  the  past  the  iron  fm.  in  Upper  Huronian  of  Crystal 
Falls  dist.  has  been  called  Vulcan  memb.  of  Michiyamme  si.  But  the  true 
Vulcan  of  Menominee  range  is  now  thought  to  be  Middle  Huronian.  For  this 
reason  the  iron  fm.  at  Crystal  Falls  will  be  referred  to  in  this  paper  as 
Crystal  Falls  fm.  It  consists  of  rather  thick  horizons  of  cherty  aide  rite,  inter- 
layered  with  thinner  horizons  of  ferruginous  or  graphitic  si.  The  whole  iron 
fm.  is  of  considerable  thickness  if  the  interlayered  slates  be  included.  It  rests 
conformably  on  the  footwall  graphitic  Hiatt'S,  and  is  conformably  overlain  by 
the  hanging-wall  sediments.  Has  been  traced  almost  continuously  to  Iron  River 
dist.  to  W.  and  to  Florence  dist.  to  S. 

tCrystal  Fulls  series. 

A term  applied  in  some  early  repts  to  the  Ilurouiun  rocks  of  Crystal  Falls 
dist.,  Mich. 

Crystal  Mountain  sandstone. 

Ordovician  (?)  (Lower  Ordovician  ?)  : Southwestern  Arkansas  and  south- 
eastern Oklahoma. 

A.  H.  Purdue,  1909  (Geol.  Soc.  Am.  Bull.,  v<rt.  19,  p.  557 ; Slates  of  Arkansas,  Ark. 
Geol.  Surv.,  pp.  30,  32).  Crystal  Mtn  ss. — Lower  300  ft.  massive,  coarse-grained, 
white  ss.  which  weathers  light  brown  ; upper  400  ft.  massive  ss.  interbedded  with 
black  to  gray  sh.,  the  sh.  In  places  altered  to  ribboned  si.  In  many  parts  of 
fm.  the  lower  ss.  Is  thickly  get  with  network  of  quartz  veins  from  thickness  of 
knife  blade  to  several  inches ; in  other  parts  there  are  fissures  from  several 
inches  to  several  ft.  wide  the  walls  of  which  are  lined  with  magnificent  clusters 
of  quartz  crystals,  which  gave  rise  to  name  of  Crystal  Mtns.  Overlies,  probably 
oncon.,  Collier  sh. ; grades  into  overlying  Ouachita  sh. 

H.  I).  Miser,  1917  (U.  S.  G.  S.  Bull.  660,  pp.  67-68).  "Ouachita  sh.”  divided  into 
3 fms.  and  abandoned.  The  basal  of  the  3 fms.  (here  named  Mazom  sh.)  rests 
on  Crystal  Mtn  ss.  as  here  defined.  The  middle  of  the  3 fms.  (here  named 
Blakely  «».)  was  in  1909  regarded  by  Purdue  as  upper  part  of  Crystal  Mtn  ss., 
but  has  since  been  determined  by  Purdue  and  writer  to  occur  in  middle  of 
“Ouachita  sh.”  The  Crystal  Mtn  ss.  as  here  defined  consists  of  850  ft.  of 
coarse-grained  massive  gray  to  brown  ss.,  calc,  in  places,  with  a cgl.  at  base  which 
contains  Is.  and  chert  pebbles  derived  from  underlying  Collier  sh.  Clusters  of 
quartz  crystals  are  found  In  fissures  at  many  places.  Has  not  yielded  any 
fossils,  but  from  strat.  position  is  tentatively  assigned  to  Ord.  Rests  uucon.  on 
Collier  sh. 

Named  for  Crystal  Mtns,  Montgomery  Co.,  Ark. 

Crystal  Pass  limestone  member  (of  Sultan  limestone). 

Devonian:  Southeastern  Nevada  (Goodsprings  region). 

D.  F.  Hewett,  1931  (U.  S.  G.  S.  P.  P.  162,  pp.  10.  15,  etc.).  Crystal  Pass  Is. 
memb. — Very  thin-bedded  light  bluish-gray  Is.,  of  porcelain-like  texture,  without 
fossils  or  chert.  Thickness  150  to  260  ft.  Top  memb.  of  Sultan  Is.  Underlies 
Dawn  is.  memb.  of  Monte  Cristo  Is.  (Dev.)  and  overlies  Valentine  Is.  memb.  of 
Sultan  Is.  Named  for  Crystal  Pass,  sec.  2,  T.  25  S.,  R.  58  E. 

Cuba  sandstone. 

Upper  Devonian : Western  New  York. 

J.  M.  Clarke.  1902  (N.  Y.  State  Mus.  Bull.  52,  pp.  524-528).  Cuba  ss.  is  separated 
from  overlying  Wolf  Creek  cgl.  by  600  ft.  of  beds  containing  common  Chemung 
species,  and  rests  on  recognized  Chemung  deposits. 
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J.  M.  Clarke,  1903  (N.  T.  State  Mus.  Hdb.  19,  p.  25).  Cuba  aa.  Ilea  near  middle 
of  Chemung  beds  In  Cattaraugus  and  Allegany  Counties. 

L.  C.  Glenn,  1903  (N.  Y.  State  Mus.  Bull.  69,  p.  008).  Cuba  aa.  lentil—  Medium 
to  coarse  grained,  somewhat  arkosic  ss.,  usually  light  cream  colored.  Thickness 
10  to  15  ft.  Exposed  in  quarry  a few  rods  E.  of  Erie  depot  at  Cuba,  Allegany 
Co.  Included  in  Chemung  beds,  about  40  ft.  above  their  base  in  Olean  and. 
Salamanca  quads. 

<3.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  69).  Cuba  as.  lies  strati- 
graphically  below  Girard  sh.  and  above  Northeast  sh. 

G.  H.  Chadwick,  1924  (N.  Y.  State  Mus.  Bull.  251,  pp.  152-153).  Cuba  as.  is  a 
most  important  horizon  marker;  easily  traced  up  Ischua  Creek  to  near  Macblas 
[Cattaraugus  Co.],  where  name  lachua  aa.  was  early  appropriated  to  it  by 
Horseford.  [Gives  same  strat.  position  as  in  1923,  and  repeated  it  in  1925 
(Geol.  Soc.  Am.  Bull.,  voL  30,  p.  464).] 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  309),  placed  Cuba  ss.  btw. 
Chadakoin  (above)  and  Northeast  sh.  (below)  and  included  them  all  in  Chemung. 
She  stated : Cuba  aa.  carries  Splrifer  diafunctua  fauna  and  marks  upper  limit 
of  Spirifer  ( Delthyria ) meaacoatalia  in  N.  Y.  Thickness  10  to  15  ft. 

K.  E.  Caster,  1934  (BuIIb.  Am.  Pal.,  vol.  21,  No.  71),  divided  his  Girard  stage  Into 
Girard  sh.  (above)  and  Cuba  ss.  (below). 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Proc.  1934,  p.  71).  [See  1935  entry  under 
Northeast  ah.  Strat.  position  and  names  of  underlying  and  overlying  fins, 
changed.] 

Cuba  sandstone.  (In  Carboudale  formation.) 

Pennsylvanian;  Central  western  Illinois  (Fulton  County). 

T.  E.  Savage,  1927  (Am.  Jour.  Sci.,  5th,  vol.  14,  pp.  307-316),  applied  Cuba  aa.  to 
beds  in  Carbondale  fm.  of  Fulton  Co.  beneath  his  Big  Creek  sh.  and  uncon.  above 
his  Canton  sh.  Thickness  and  derivation  of  name  not  stated. 

H.  R.  Wanless,  1931  (111.  State  Geol.  Surv.  Bull.  60t  pp.  179-193).  In  places  Cuba 
ss.  cuts  out  Cunton  sh.  and  all  beds  down  to  under  clay  of  coal  No.  5. 

Probably  named  for  town  of  Cuba,  Fulton  Co. 

Cuba  moraine. 

Pleistocene  (Wisconsin  stage)  : Southwestern  Ohio.  Belongs  to  Shelbyville 
morainic  system.  See  U.  S.  G.  S.  Mon.  41  and  Mon.  53.  Named  for  Cuba, 
Clinton  Co. 

Cuchara  formation. 

Eocene:  Southern  Colorado  (Huerfano  County). 

R.  C.  Hills,  1893?  (Colo.  Sci.  Soc.  Proc.,  vol.  4,  p.  9 ; paper  read  Feb.  2.  1891). 
[See  1893?  entry  under  Poiaon  Canyon  fm.] 

H.  F.  Osborn,  1929  (U.  S.  G.  S.  Mon.  55).  Cuchara  fm.  Is  of  middle  Wasatch  age. 

Cuchillo  formation. 

Lower  Cretaceous  (Comanche  series)  ; Southwestern  Texas  (Presidio  re- 
gion) and  northern  Mexico. 

R.  H.  Burrows,  1909  (Min.  and  Sci.  Press,  vol.  99,  p.  324),  and  1910  (Soc.  geol. 
mexlcana  Bol.,  t.  7,  p.  95). 

W.  S.  Adkins,  1933  (Univ.  Tex.  Bull.  3232,  pp.  271,  294).  Cuchillo  fm.  was  named 
by  Burrows,  from  Conchos  Valley  section  N.  of  Kansas  City.  Mexico  & Orient  line, 
a short  distance  N.  of  Presidio.  Overlies  Lah  Vigas  fm.  and  underlies  the  heavy- 
bedded  main  Is.  called  Aurora  by  Burrows,  Mountain  Is.  by  Hill,  and  upper  Glen 
Rose- Fredericksburg.  The  Cuchillo  is  identifiable  as  the  main  horizon  of 
Dufrenoya  and  Douvilleiceraa,  which  Biise  collected  near  Aurora  mine,  5 km.  S.  of 
Cuchillo  Farado. 

Cucuracha  formation. 

Oligoeene : Panama  Canal  Zone. 

I).  F.  MacDonald,  1913  (Canal  Record,  vol.  8,  p.  214,  and  Geol.  Soc.  Am.  Bull.,  vol. 
24,  p.  709). 

Cuesta  diabase. 

Lower  Cretaceous:  Southern  California  (San  Luis  Obispo  region). 

H.  W.  Fairbanks,  1904  (U.  S.  G.  S.  San  Luis  folio.  No.  101).  Cueato  diabase. — 
Geologically  related  Intrusive  masses  and  sheets  of  pre-Chico  age,  occurring  upon 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  553 


opposite  sides  of  the  long  area  of  Toro  sh.  which  extends  from  near  Cuesta  Pass 
on  S.  to  N.  edge  of  San  Luis  quad.  Other  diabases  occur  in  the  area. 

Named  for  exposures  near  Cuesta  and  Cuesta  Pass,  San  Luis  Obispo  Co. 

Cuesta  formation. 

Tertiary:  Mexico  (Baja  California). 

A.  Heim,  1922  (Geol.  Mag.,  vol.  59,  p.  543). 

Cueva  rhyolite. 

Tertiary  (?)  : Southern  New  Mexico  (Dona  Ana  County). 

K.  C.  Dunham,  1935  (N.  Mex.  School  Mines  Bull.  11,  pp.  53,  55).  Cueva  rhyolite, 
120  to  250  ft.  of  tuffH.  mud  flown,  and  rhyolite  flows.  Younger  than  Orejon  andesite 
and  overlies  Soledad  rhyolite.  Type  loc.  La  Cueva,  W.  of  mouth  of  Fillmore  Can- 
yon, Organ  Mtns.  In  absence  of  evidence  assigned  to  Tert. 

Cuitaca  granodiorite. 

Age(  ?)  : Mexico. 

S.  F.  Emmons,  1910  (Econ.  Geol.,  vol.  5,  p.  328). 

Culberson  series. 

Permian : Western  Texas. 

C.  [B.]  Keyes,  1932  (Pan-Am.  Geol.,  voL  57,  pp.  350,  351,  354).  Oulbersonian  reef 
series  occupies  interval  btw.  Manzano  ss.  [Abo  ss. J and  Maderan  [Madera  Is.]. 

C.  [R.]  Keyes,  1933  (Pan-Am.  Geol.,  vol.  59,  pp.  143-145).  The  provincial  assem- 
blage of  sediments  centering  on  the  Wiley  ridge  [Wiley  Mtns,  Tex.]  is  lately  given 
title  of  Culberson  series,  a name  derived  from  Culberson  Co.,  Tex.  Is  older  than 
Guadalupian  series.  Includes  (descending)  (1)  Is.,  (2 1 Eddy  sss.,  (3)  lss.  Its 
most  conspicuous  memb.  or  terrane  is  Eddy  ss.,  2,000  ft.  thick,  the  major  part  of 
which  is  what  G.  B.  Richardson  called  Delaware  [Mtn]  fm. 

Culebra  formation. 

Oligocene  and  Miocene : Panama. 

E.  Howe,  1907  (Isthmian  Canal  Comm.  Ann.  Kept.  1907,  pp.  108-138 ; Econ.  Geol., 
vol.  2,  p.  644)  and  1908  (Am.  Jour.  Sci.,  4th,  vol.  26,  p.  222). 

Cullom  limestone. 

Pennsylvanian:  Southeastern  Nebraska  and  eastern  Kansas. 

G.  E.  Condra  and  N.  A.  Bengston,  1915  (Nebr.  Acad.  Sci.  Pub.,  vol.  9,  No.  2.  pp.  7, 
11,  20,  35).  Cullom  Is. — Massive  fossliiferous  Is.  4 to  8 ft.  thick.  Forms  cliff. 
Overlies  Kanwaka  sh.  and  lies  6 to  8 ft.  below  Cedar  Creek  Is;  all  Included  in 
Platte  sh.  Named  for  town. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  p.  45).  Cullom  Is.  was  named 
by  Condra  and  Bengston  from  near  Cullom  Station,  Cass  Co.,  Nebr.  It  consists 
of  2 lss.  separated  by  about  1 ft.  of  bluish  gray  argill.-calc.  fossliiferous  sh.  The 
upper  Is.  is  2 ft.  thick,  gray,  massive.  In  most  places  lower  Is.  is  somewhat  thin- 
ner than  upper  one  and  weathers  yellowish  brown.  The  Cullom  Is.  is  very  per- 
sistent, bolding  its  faunal  and  lithologic  features  from  southern  Kans.  to  Rock  Bluff, 
Nebr.,  and  Folsom,  Iowa. 

G.  E.  Condra,  1930  (Nebr.  Geol.  Surv.  Bull.  3,  2d  ser.,  pp.  11,  13).  Cullom  Is.  aban- 
doned, as  another  name  has  priority.  The  so-called  Cullom  Is.  of  Bull.  1 Is 
DeKalb  Is.  memb. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  BulL  22,  p.  100).  Studies  by  Condra,  F.  C. 
Greene,  and  Moore  in  Oct  1932,  indicate  that  fCullom  Is.  (abandoned)  is  equiv. 
lower  part  of  Westerville  Is. 

Cultus  formation. 

Triassic:  Southern  British  Columbia  and  central  northern  Washington. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  maps  16  and  17). 
Cultus  fm. — Chiefly  dark  gray  to  black  argillite,  with  ss.  and  fine-grained  cgl. 
Overlies  Chilliwack  series.  [Mapped  around  8.  shore  of  Cultus  Lake,  B.  C.,  at 
and  near  122°  mer.] 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910,  vol.  2,  p.  516).  Cultus 
fm.  is  3,000  to  7,000 (?)  ft.  thick.  Occurs  alonjj  Cultus  Ridge,  Few  fossils,  but 
little  doubt  as  to  Triassic  age. 


Digitized  by  Google 


554  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Cumberland  sandstone. 

Ordovician  (Upper)  : Southern  Kentucky. 

N.  8.  Shaler.  1877  (Ky.  Geol.  Suit..  2d  ser.,  vol.  3.  pp.  152.  153,  155.  159-160,  387). 
Cumberland  88. — Fine-grained  greenish  ss.,  30  to  100  ft.  thick,  at  top  of  Cincinnati 
group  or  Blue  Limestone  series.  Regarded  as «=  Oneida  cgl.  and  Medina  ss.  of  N.  Y. 
[On  several  pages  is  included  in  “Cincinnati  series.”!  Underlies  so-called  Clinton  ore. 

A.  F.  Foerste,  1900  (Ind.  Dept.  Geol.  Nat.  Res.  24th  Ann.  Rept.).  The  Clinton  la. 
has  often  been  Included  in  Cumberland  88.  by  Linney.  8haler  did  not  give  section 
nor  describe  top  and  bottom  limits,  so  that  it  is  impossible  to  tell  just  what  he 
Included.  But  name  will  be  found  very  useful  for  rocks  in  southern  Ky.,  and  may 
deserve  a wider  application.  Is  typical  about  Burksville,  Cumberland  Co.  Is  5 
to  100  ft.  thick  and  unfossilifcrous.  Correlated  with  Oswego  ss.  by  Linney  and 
Ulrich. 

A.  F.  Foerste,  1901  (GeoL  Soc.  Am.  Bull.,  vol.  12,  pp.  434-430).  “ Cumberland  ss.” 

of  8haler  belongs  to  Richmond  group,  but  basal  part  may  belong  to  Lorraine. 

A.  F.  Foerste,  1902  (Am.  Geol.,  vol.  30,  btw.  pp.  359  and  369).  Major  part  of 
8baler's  Cumberland  ss.  is  of  Lorraine  age,  but  it  probably  nlso  included  some  beds 
of  Richmond  age. 

J.  M.  Nickles,  1902  (Jour.  Cincinnati  Soc.  Nat.  Hist.,  vol.  20.  p.  89).  C’um- 
berland  ##.  of  Ky.  probably  belongs  to  upper  div.  of  Richmond  group. 

A.  M.  Miller,  1919  (Dept.  Geol.  and  Forestry  of  Ky.,  ser.  5,  Bull.  2).  Saluda  memb. 
( Cumberland  River  as.)  is  top  memb.  of  Richmond  stage  in  Ky. 

Named  for  exposures  along  Cumberland  River  in  Cumberland  and  adjoining 
counties. 

tCumberland  quartzite. 

Pre-Cambrian:  Northeastern  Rhode  Island. 

J.  B.  Woodworth,  1899  (U.  S.  G.  8.  Mon.  33,  pp.  106-107).  Cumberland  qlzites. — 
Bands  of  qtzite  lnterbedded  with  schists  or  green  slates  and  forming  part  of  Black- 
stone  series.  Believed  to  uncon.  underlie  Ashton  schists.  One  outcrop  traceable 
from  8.  side  of  Sneech  Pond,  along  to  main  street  southeastward  for  lV*r  mi.  in 
village  of  Cumberland  Hill. 

B.  K.  Emerson  and  J.  H.  Perry,  1907  (U.  8.  G.  8.  Bull.  311,  p.  11).  “Cumberland** 
qtzite  is  same  as  Grafton  [ Westboro]  qtzlte.  which  has  priority,  and  “Cumberland** 
is  also  in  use  in  several  other  senses.  Hence  abandoned. 

Westboro  qtzite  is  now  used  instead  of  t Grafton  qtzite. 

Cumberland  series. 

Pennsylvanian : Nova  Scotia  and  New  Brunswick. 

W.  A.  Bell,  1927  (Roy.  Soc.  Canada  Trans.,  3d  ser.,  vol.  21,  sec.  4,  pp.  75-108,  table). 

Cumberland  Gap  shale  member  (of  Chattanooga  shale). 

Devonian  or  Carboniferous:  Southern  Tennessee  and  southwestern  Vir- 
ginia. 

J.  H.  Swartz,  1927  (Am.  Jour.  8cl.,  5th,  vol.  14.  pp.  485-499).  Cumberland  Gap 
memb. — Lower  black  ah.  memb.  of  Chattanooga  sh.  [restricted].  Conformably 
underlies  Olinger  gray  sh.  memb.,  the  middle  memb.  of  Chattanooga  sh.  [On  p. 
499:  The  Olinger  memb.  Is  of  the  same  age  as  the  [upper  purt  of  the)  Cumber- 
land Gap  memb.,  with  which  it  Intertongues  to  S.,  representing  merely  a different 
environmental  condition.  In  SE.  Tenn.  rests  uncon.  on  Rockwood  fm.  From  Reek- 
wood  northward  It  everywhere  rests  on  lnterbedded  gray  and  black  sh.  of  Portage 
age.  Clearly  exposed  along  Lee  Highway  on  N.  edge  of  town  of  Cumberland  Gap, 
Tenn.  In  vicinity  of  Chattanooga,  Teun.,  it  Is  about  8 ft.  thick;  at  Hagans,  Va.. 
327'  7"  thick;  at  Big  Stone  Gap,  Va.,  about  90  ft. 

J.  H.  Swartz.  1929  (Am.  Jour.  Scl.,  5th,  vol.  17,  pp.  431-448),  assigned  these  beds 
to  Mlsslssippiau. 

Cumberland  Head  shale. 

Middle  Ordovician:  Eastern  New  York  (Champlain  Valley). 

II.  I*.  Cushing,  1905  (N.  Y.  State  Mus.  Bull.  95,  map  forming  pi.  13).  [On  this 
map  (of  portion  of  towns  of  Platt shurg  and  Peru,  Clinton  Co.)  Cumberland 
Head  shales  block  is  placed  above  Trenton  Iss.J 

II.  P.  Cushing  and  It.  Ruedemann  in  1910  (N.  Y.  State  Mus.  Bull.  145.  p.  97) 
correlated  Cumberland  Head  sh.  with  upper  part  of  Trenton  Is.  of  Trenton  Falls 
and  Watertown  region,  and  called  underlying  Is.  Trenton  Is. 
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E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  27),  correlated  Cumberland 
Head  sh.  of  Champlain  Valley  with  middle  and  lower  Trenton  and  as  — Canajoharie 
and  Snake  Hill  shales  of  east-central  N.  Y. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  39).  For  shaly  phase  of  upper 
Trenton  typically  developed  along  East  Canada  Creek  below  Dolgeville,  Herkimer 
Co.,  Cushing  (1909)  has  proposed  the  name  Dolgeville  sh.  These  shales  were  pre- 
viously described  by  Cushing  as  “Trenton-Utlca  passage  beds.”  In  Lake  Champlain 
region  to  N.  and  E.  from  Plattsburg  somewhat  similar  passage  bods  of  uncertain 
strat.  equivalency  have  been  mapped  ns  Cumberland  Hoad  eh.  by  Cushing  (1905). 

It.  Ruedemann,  1921  (N.  Y.  State  Mus.  Bull.  227,  228,  pp.  108-116).  Cumberland 
Head  eh.  (Cushing  1905,  pi.  13)  consists  of  blue-black  slaty  lss.  and  calc,  shales 
with  some  firmer  Is.  bands.  Replaces  Canajoharie  sh.  on  N.  Y.  side  of  Champlain 
Basin.  Lithologically  very  different  from  Canajoharie  sh.  of  Panton  shore  and 
southern  Champlain  basin  in  general,  for  prevailing  element  Is  slaty  Is.  and 
graptollte  sh.  was  not  observed  at  all.  Beds  are  strangely  barren  of  fossils, 
but  those  found  suggest  lower  and  middle  Trenton.  Are  probably  in  part  at  least" 
Canajoharie  sh.,  but  are  lithologically  and  faunisticnlly  a different  facies  and 
deposited  under  different  conditions  if  not  In  a separate  basin,  therefore  deserve 
separate  name.  Named  for  Cumberland  Head,  near  Plattsburg,  N.  Y.  Overlain  by 
Stony  Point  sh.  and  underlain  by  Trenton  Is. 

Cumberland  River  sandstone. 

Upper  Ordovician:  Southern  Kentucky. 

See  1919  entry  under  Cumberland  ss. 

Cumnock  formation.  (In  Newark  group.) 

Triassic  (Upper) : Central  North  Carolina. 

M.  R.  Campbell  and  K.  K.  Kimball.  1923  (N.  C.  Geol.  and  Econ.  Burr.  Bull.  33,  pp. 
20,  25-43).  The  name  Cumnock  fm.  is  given  to  the  generally  light-colored  rocks 
(shales,  sss.,  and  cgls.)  bearing  coal  or  associated  with  the  coal.  Varies  greatly 
in  thickness  and  composition  throughout  the  field.  On  Cumnock  property  it  In- 
cludes at  top  brown  sss.  and  shales.  Cumnock  coal  bed  lies  from  100  to  150  ft. 
above  its  base.  Thickness  of  fm.  600  to  1,000  ft.  Is  middle  fm.  of  Newark 
group.  Underlies  Sanford  fm.  and  overlies  Pekin  fm. 

Named  for  section  exposed  in  mine  shaft  at  Cumnock,  Lee  Co. 

Cundiff  limestone.  (In  Caddo  Creek  formation.) 

Pennsylvanian:  Central  northern  Texas  (Jack  County). 

J.  M.  Armstrong,  1929  (Tex.  Bur.  Econ.  Geol.,  geol.  map  of  Jack  Co.).  Lower 
Cundlff  Is.  lies  50 ± ft.  above  base  of  Caddo  Creek  fm.  and  Upper  Cundiff  Is.  lies 
00 ± ft.  above  Lower  Cundiff  Is. 

G.  Scott  and  J.  M.  Armstrong,  1932  (Univ.  Tex.  Bull.  3224,  p.  40).  Three  ledges  of  Is, 
outcropping  in  E.  part  of  Jack  Co.  near  Cundiff,  take  their  name  from  the  village. 
The  Upper  Cundiff  Is.  consists  of  3±  ft.  of  hard  crystalline  Is.  apparently  of  algal 
origin;  It  is  present  In  Wise  Co.  The  Lower  [Middle]  Cundiff  Is.  consists  of  3± 
ft.  of  hard  crystalline  Is.  apparently  of  algal  origin  ; It  Is  present  in  Wise  Co. 
and  Is  separated  from  Upper  Cundiff  Is.  by  75  ± ft.  of  sh.  The  lower  of  the  3 Is. 
ledges  pinches  out  before  Wise  Co.  Is  reached.  The  Cundiff  Is.  overlies  Hog 
Creek  shales,  both  of  which  are  members  of  Caddo  Creek  fm. 

('uuuingham  sands. 

Subsurface  sands  of  Chester  (Miss.)  age  in  Ind.,  Cunningham  shallow  sand 
being  applied  to  a sand  correlated  with  Cypress  ss.,  and  Cunningham  deep 
sand  to  a sand  correlated  with  Sample  ss. 

tCup  Coral  member.  (In  Dornick  Hills  formation.) 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

W.  L.  Goldston,  Jr.,  1922  (A.  A.  I*.  G.  Bull.  vol.  6,  No.  1).  Cup  Coral  memh.  of 
Olenn  fm. — Blue  shales  separated  by  thin  sss.  and  an  occasional  Is.;  1,500  to  1,800 
ft.  thick.  Is  easily  distinguished  by  a white  Is.  near  top,  which  carries  a large 
cup  coral  ( Campophyllum  torquium ) ; S.  of  Ardmore  this  Is.  is  exposed  in  only  one 
place.  To  8.  of  Woodford  5 of  the  7 ss.  beds  are  asphalt  bearing.  Fossils  listed. 
Underlies  Deese  memb.  and  overlies  Ottervllle  Is.  memh. 

G.  H.  Glrty  and  I*.  V.  Roundy,  1923  (A.  A.  P.  G.  Bull.,  vol.  7,  No.  4,  pp.  331-347). 
Olenn  fm.  includes  only  Deese  and  Cup-Coral  members  of  Goldston. 
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C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  BulL  40Z,  pp.  7-21).  Deese  fm.  ( 5.000  ± 
ft.  thick)  underlies  Hnxbar  fm.  and  rests  on  Dornick  Hills  fm.,  which  overlies 
Springer  fm.  and  Includes  Otterville  Is.  restricted. 

C.  W.  Tomlinson,  1929  l Okla.  GeoL  Surv.  Bull.  46).  Dornick  Hitt*  fm.,  1,500  to 
4,000 Hh  ft.  thick,  includes  Goldston’s  Otterville  and  Cup  Coral  members  of  Glenn 
fm.  and  a little  more.  “Cup  Coral  merab.”  is  discarded  as  confusing  and  Inappro- 
priate. As  mapped  by  Goldston  its  strut,  limits  were  rather  variable,  and  name 
gives  no  clue  to  type  loc.  Also,  cup  corals  arc  common  at  certain  horizons  in 
overlying  Doese  fm.,  and  occur  also  in  JollifY,  Otterville,  and  other  Is.  members  of 
Doruick  Hills  fm.,  und  at  one  locality  In  lloxbar  fm. 

tCupriferous  scries. 

A descriptive  term  (meaning  copper  hearing)  applied  in  early  repts  on 
Lake  Superior  region  to  Kcwccnaican  series  of  modern  nomenclature. 

Curdsville  limestone. 

Middle  Ordovician  (Trenton)  : Central  Kentucky. 

A.  M.  Miller,  1905  (Ky.  Geol.  Surv.  Bull.  2.  pp.  9,  18).  Curdsville  substage.-— 
Cherty  crystalline  Is.,  30  ft.  thick,  characterized  by  Dinorthi*  prctinclla.  Overlies 
Highbridge  Is.  and  underlies  I.ogana  bed.  Basal  fm.  of  Lexington  stage. 

Named  for  Curdsville  Station,  Mercer  Co. 

Curecanti  granite. 

Pre-Cambrian:  Central  western  Colorado  (Gunnison  River  region). 

J.  F.  Hunter,  1925  (U.  8.  G.  S.  Bull.  777).  More  homogeneous  than  the  other 
granitic  bodies  of  the  region.  Chiefly  a pink  to  gray  fine-grained,  even-textured 
granite  in  which  either  blotite  or  muscovite,  or  both,  may  be  present.  Small 
irregular  patches  of  coarse  or  even  pegmatitlc  granite  are  scattered  throughout 
the  mass.  Intrudes  the  Archpan  biotite  schist.  Is  exposed  for  3%  ml.  along 
Black  Canyon,  from  a point  1*4  mi.  E.  of  Curecanti  Creek  to  Nelson  Gulch.  Ex- 
tends only  a short  distance  up  Curecanti  Creek,  but  walls  lower  canyon  of  Blue 
Creek  for  1%  ml.  from  its  mouth. 

The  terms  “Algonkian  system”  and  “Archean  system”  were  discarded  by 
U.  8.  Geol.  Survey  in  1934.  For  1935  Colo.  geol.  map  this  fm.  was 
included  in  Front  Range  granite  group  and  assigned  to  pre-Camb. 

tCurl  formation. 

Pennsylvanian : Northeastern  Oklahoma. 

IX  W.  Ohern,  1910  (Okla.  State  Unhr.  Research  Bull.  4,  p.  26).  Curl  fm. — Shales 
and  sss.,  with  bluish  or  greenish  clay  sh.  in  lower  part.  Thickness  300  ft. 
Underlies  Hogshooter  Is.  and  overlies  Lenapah  Is. 

Same  as  Coffeyville  fm.,  older  name. 

Named  for  Curl  Creek,  Nowata  Co. 

Curlew  limestone  member  (of  Tradewater  formation). 

Pennsylvanian:  Western  Kentucky  and  southeastern  Illinois  (?). 

D.  D.  Owen,  1856  (Ky.  Geol.  Surv.  vol.  1,  pi.  showing  section  of  Lower  Coal 
Measures)  and  1857  (Ky.  Geol.  Surv.  vol.  3,  pp.  13,  23).  Curlew*  Is. — Ls., 
4 ft.  thick,  in  Lower  Coal  Measures ; separated  from  overlying  Curlew  ss.  by  34 
ft.  of  eh.,  Including  Curlew  coal  and  with  ss.  or  Is.  at  top. 

Apparently  named  for  Curlew,  Union  Co.,  Ky. 

1 Curlew  sandstone.  (In  Tradewater  formation.) 

Pennsylvanian:  Western  Kentucky  and  southeastern  Illinois  (?). 

D.  P.  Owen.  1856  (Ky.  Geol.  Surv.  vol.  1,  pi.  showing  section  of  Lower  Coal 
Measures)  and  1857  (Ky.  Geol.  Surv.  voL  3,  pp.  13,  23).  Curlew  **. — Massive 
ss.,  20  ft.  thick,  in  Lower  Coal  Measures ; separated  from  underlying  Curlew  coal 
by  5 ft.  3 in.  of  ss.  or  Is.  and  5 ft.  of  sh.  Overlain  by  42  ft.  of  eh.  with  clay 
Ironstones. 

Apparently  named  for  Curlew,  Union  Co.,  Ky. 
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Curry  iron-formation  member  (of  Vulcan  iron-formation). 

Pre-Cambrian  (middle  Huronian)  : Northwestern  Michigan  (Menominee 
district). 

C.  R.  Van  Hise  and  W.  S.  Bayley,  1900  (U.  S.  G.  S.  Menominee  folio.  No.  62). 
Curry  ore-bearing  me  mb. — Top  memb.  of  Vulcan  fm.  Consists  of  100  to  225 
ft.  of  interbedded  jaspilites  and  ferruginous  quartzose  slates.  Grades  into  under- 
lying Brier  al.  mernb.  Underlies  Banbury  si.  Named  for  exposures  north  of 
Curry  Mine. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  S.  G.  S.  P.  P.  184),  adopted 
fron-fm-.  and  iron-fm.  tnemb.  as  lithologic  terms,  and  changed  age  of  Vulcan  iron- 
fm.  from  upper  Uuronian  to  middle  Huronian,  and  adopted  Curry  iron-fm.  mernb. 
for  the  Curry  rocks. 

Curry  Creek  series. 

Oligocene:  British  Columbia. 

L.  Reinecke,  1915  (Canada  Geol.  Surv.  Mem.  79,  pp.  53,  56 1. 

Curtis  formation.  (In  San  Rafael  group.) 

Upper  Jurassic:  Southeastern  and  central  Utah  and  southwestern  and 
northwestern  Colorado. 

J.  Gilluly  and  J.  B.  Reeside,  Jr.,  1926  (U.  S.  G.  S.  Press  Bull.  6064,  March  30, 
1926.  Name  adopted  at  joint  conference  of  J.  Gilluly,  J.  B.  Reeside,  Jr..  R.  C. 
Moore,  and  H.  E.  Gregory,  from  area  specialty  studiinl  by  Messrs.  Gilluly  and 
Reeside.)  Curtis  fm. — Green-gray  cgl.  and  sh.  and  heavy-bedded  gray  ss.  Thick- 
ness 76  to  253  ft.  Uncon.  overlies  Eutrada  ss.  and  conformably  underlies  Sum- 
merville fm.  Belongs  to  San  Rafael  group. 

Named  for  exposures  on  Curtis  Point,  near  head  of  Cottonwood  Springs 
Wash,  on  Nil.  side  of  San  Rafael  Swell,  SE.  Utah. 

For  additional  details  see  U.  S.  G.  S.  P.  1*.  150,  1028  (by  J.  Gilluly  and 
J.  B.  Reeside,  Jr.),  and  U.  S.  G.  S.  P.  P.  183,  1030  (by  A.  A.  Baker, 
C.  H.  Dane,  and  J.  B.  Reeside,  Jr.). 

Curzen  limestone. 

See  Curzon  Is. 

Curzon  limestone.  (In  Shawnee  formation.) 

Pennsylvanian:  Northwestern  Missouri,  southeastern  Nebraska,  and  north- 
eastern Kansas. 

J.  A.  Gallaher,  1898  (Mo.  Bur.  Geol.  aud  Mines  Bieu.  Kept.,  p.  57).  Curzons  Is. — 
Underlies  Forest  City  wind  rock  and  overlies  sh.  Higher  is.  than  Forbes  Is. 
Included  In  Perm. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  42,  52,  53).  Years 
ago  Mo.  Surv.  used  name  Curzen  for  what  seems  to  be  basal  5 to  8 ft.  of 
Topeka  is.  memb.  of  Shawnee  fm.  It  consists  of  bluish  gray  to  brownish  Is. 
interbedded  with  thin  shales.  Is  overlain  by  Turner  Creek  sh.  and  underlain 
by  Iowa  Point  sh..  top  bed  of  Calhoun  sh.  memb.  of  Shawnee.  IThis  is  defini- 
tion followed  by  It.  C.  Muore  and  G.  E.  Condra,  1932.] 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  11).  Hartford  ( Curzon ) Is., 
basal  memb.  of  Topeka  Is.  fm.,  usually  consists  of  4 or  5 uneven,  dark -gray 
l*eds  separated  by  sh.  seams,  but  In  places  consists  of  2 beds  separated  by  sh. 
Thickness  6 to  7 ft.  Underlies  Turner  Creek  sh.  memb.  and  overlies  Iowa  Point 
sh.  memb.  of  Calhoun  sh.  fm. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  195).  Rock  to  which  Gallaher 
referred  as  Curzen's  Is.  Is  unidentifiable ; and  therefore  Condra  is  author  of 
name.  Condra  gives  no  type  loc.,  but  presumably  it  Is  in  vicinity  of  Curzon 
[Holt  Co.],  Mo.  Name  is  discarded.  Condra  agrees  (personal  communica- 
tion. July  8,  1634)  Hartford  is  preferable  to  Curzen. 

G.  E.  Condra  and  E.  C.  Reed,  June  1937  (Nebr.  Geol.  Surv.  Bull.  11,  2d  ser.),  re- 
stricted Curzen  Is.  as  explained  in  June  1937  entry  under  Topeka  Is.  On  p.  51  they 
state:  Type  loc.  of  Curzen  Is.  Is  B.  of  Curzon  Station.  SE.  of  Forest  City,  Holt 
Co.,  Mo.  Reason  for  apparent  change  in  spelling  of  name  of  station  since  Gallaher 
worked  there  has  not  been  learned.  It  Is  assumed  Gallaher  hail  opportunity  to 
secure  correct  spelling  and  that  R.  R.  may  have  changed  spelling  through  error. 

Named  for  Curzon,  Holt  Co.,  Mo. 
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Cusliina  formation. 

Lower  Ordovician:  British  Columbia  (Robson  district)  and  Alberta. 

C.  D.  Walcott.  1923  (Smithsonian  Mfsc.  ColL,  vol.  67.  No.  8.  p.  458)  ; 1924  (ditto, 
vol.  67,  No.  9,  p.  485)  ; and  1928  (ditto,  vol.  75,  p.  226).  Cushina  fm.,  Lower 
Ozarkian,  B.  C. 

P.  E.  Raymond.  1930  (Ain.  Jour.  Sci.,  5th.  vol.  20,  pp.  304-307).  Cushina  fm. 
is  = Mons  fm.  and  is  Lower  Ord. 

Cushing  granodiorite. 

Late  Carboniferous  (?)  : Southwestern  Maine. 

F.  J.  Katz,  1917  (U.  S.  G.  S.  P.  P.  108.  p.  176).  Cushini / granodiorite.— Thoroughly 
gneissoid,  of  light  to  dark-gray  color,  and  for  most  part  finely  and  evenly  but 
only  slightly  porphyrltlc  in  texture.  Assigned  to  late  Carbf.  ('?).  Named  for 
exposures  on  Cushing  Island,  in  Casco  Bay. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  this  granite  appears  to  be  imipi>e<l 
as  Carbf. 

tCushing  limestone  member  (of  Elmdale  formation). 

Pennsylvanian:  Central  northern  and  central  Oklahoma. 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35.  p.  80).  The  Elmdale  fm.  con- 
sists of  variegated  shales  with  thin  Iss..  usually  less  than  3 ft.  thick,  including 
Cushing  In.  memb.  The  Cushing  memb.  has  been  traced  farther  8.  into  the  red 
beds  than  any  other  Is.  It  is  exposed  near  l about  ml.  W.  of]  Cushing  [Payne 
Co.],  and  has  been  followed  8.  across  Lincoln  Co.,  passing  near  Chandler,  Sparks, 
and  Prague,  and  finally  disappears  N.  of  North  Canadian  River  in  NK.  Pottawatomie 
Co. 

This  Is.  is  now  known  to  be  the  Red  Eagle  Is.  memb.,  which  has  priority, 
and  the  name  “Cushing"  has  been  abandoned.  (See  Okla.  geol.  map, 
H.  D.  Miser,  192G.) 

Cusseta  sand  member  (of  Ripley  formation). 

Upper  Cretaceous:  Western  Georgia  (Stewart,  Chattahoochee,  Marion, 
Schley,  Taylor,  Macon,  Crawford,  Houston,  Bibb,  and  Twiggs  Counties). 

J.  O.  Yeatch,  1909  (Ga.  Geol.  Surv.  Bull.  18,  pp.  86-89).  Cusseta  sand  memb.  of 
Ripley  fm. — Non-calc,  sands  and  clays.  The  sands,  which  predominate,  are  made 
up  of  quartz  and  mica,  are  unconsolidated,  varicolored,  cross  bedded,  and  generally 
fine  grained.  They  are  un fossil! ferous  except  for  lignitized  and  siliclfied  wood,  and 
are  often  very  ferruginous,  containing  thin  crusts  and  layers  of  siliceous  limonite, 
and  limonitic  nodules.  In  the  sand  nre  pockets  of  white,  drab,  and  black,  mazslve- 
bedded  clays,  and  also  thin  lenticular  layers  of  laminated  clays.  The  clay  is  both 
light  and  dark  colored  and  massive  bedded,  and  contains  well-preserved  fossil 
leaves  and  minute  cubes  of  pyrite.  Underlies  Renfroes  murl  and  overlies  Blufftown 
marl,  the  basal  memb.  of  Ripley.  Thickness  250  to  800  ft. 

J.  O.  Veatch  and  U W.  Stephenson.  1911  (Ga.  Geol.  Surv.  Bull.  26,  pp.  135,  151-153. 
155).  Northeastward  from  Chattahoochee  River  the  basal  200  or  300  ft.  of  the 
marine  beds  composing  Ripley  fm.  merge  along  the  strike  Into  shallow-water 
equivalents  ( Cusseta  sand  memb.),  which  differ  in  their  essential  lithologic  char- 
acters from  typical  Ripley  beds.  The  Cusseta  memb.  consists  of  irregularly  bedded, 
unconsolidated  sands,  with  subordinate  clay  lenses,  probably  of  sound  or  estuarine 
origin,  but  perhups  in  part  of  shallow  marine  origin.  Typical  marine  beds 
(“Renfroes  marl”  of  Veatch)  separate  Cusseta  sand  rneiub.  from  overlying  Provi- 
dence sand  memb.  in  narrow  belt  from  Chattahoochee  region  through  Stewart, 
Chattahoochee,  Marion,  and  Schley  Counties,  to  Macon  Co.,  where  they  appear  to 
pinch  out,  so  fur  as  surface  outcrops  are  concerned,  but  there  is  evidence  that 
buried  representatives  of  these  typical  marine  beds  extend  E.  at  least  as  far  as 
Marshallvllle.  The  similarity  of  the  materials  of  Cusseta  sand  memb.  to  the 
shallow-water  phase  of  underlying  Eutaw  fm.  lu  its  E.  extension  renders  the  two 
fms.  separable  only  with  difficulty,  and  the  same  is  true  of  this  memb.  with  respect 
to  overlying  Providence  sand  memb.  where  the  intervening  marine  beds  pinch  out. 
The  Cusseta  memb.  outcrops  In  parts  of  Stewart,  Chattahoochee.  Marlon,  Schley. 
Taylor,  Macon,  Crawford,  Houston,  Bibb,  and  Twiggs  Counties,  [pp.  151-153.1 
[On  p.  135  of  above  rept.  is  a section  at  Blufftown,  which  gives  thickness  of  Cusseta 
memb.  as  100  ft.,  and  shows  It  as  underlain  by  50  ft.  of  "typical  murine  beds*' 
of  Ripley,  consisting  of  gray  calc,  sand  with  some  fossils,  which  forms  top  bed  of 
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Veatch’s  “Blufftown  marl,”  the  rest  of  the  fBlufftown  being  the  gray,  calc., 
glauconitic  sand  and  gray  calc.  aren.  clay  that  form  upper  45  ft.  of  Eutaw  fm.] 

L.  W.  Stephenson  and  J.  O.  Veatch,  1915  (U.  S.  G.  S.  W.  S.  P.  341,  p.  65),  repeated 
foregoing  description  of  Cusseta  sand  memb.  but  did  not  repeat  the  Blufftown  sec- 
tion and  did  not  describe  any  typical  Ripley  bods  as  underlying  Cusseta  menib., 
but  described  the  Cusseta  as  basal  inemb.  of  Ripley  fm.  and  Tombigbee  sand  as  upper 
memb.  of  Eutaw  fm.  All  subsequent  repts  (Ga.  Geol.  Surv.  Bulls.  No.  21,  1016 ; No. 
31,  1917;  and  No.  44,  1929;  and  Jour.  Geol.,  voL  27.  pp.  177-179,  1019)  treat 
Cusseta  sand  as  basal  memb.  of  Ripley  and  Tombigbee  Baud  as  upper  memb.  of  Eutaw 
fin.  Whether  the  50  ft.  of  Ripley  marine  b^ds  said  to  underlie  the  Cusseta 
in  the  several  counties  mentioned  above  are  now  included  in  Cusseta  saud  memb. 
or  In  underlying  Eutaw  fm.  is  not  apparent,  but,  being  marine,  they  are  probably 
included  in  Tombigbee  sand  memb. 

Named  for  exposures  in  vicinity  of  Cusseta,  Chattahoochee  Co. 
tCussewago  sandstone. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  Qv  pp.  91-98).  Cussrwpgo  ss. — As  ex- 
hibited along  Cussewago  Valley  [Crawford  Co.]  this  is  a very  peculiar  rock,  usually 
of  huffish  brown  color  but  in  places  dark  green  or  greenish  blue;  is  quite  coarse, 
and  in  many  places  contains  pebbles.  Thickness  25  ft.  Underlies  Cussewago 
Middle  shales  and  flags  and  overlies  Riceville  shales.  Is  basal  fm.  of  Oil  hake 
group. 

G.  II.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  69)  and  1925  (Geol.  Soc.  Am. 
Bull.,  vol.  36,  pp.  461,  463,  464),  renumed  Cusseieago  sh.  (calling  It  Huy  field  sh.) 
and  retained  Cussewago  ss.  for  the  ss.  overlying  Riceville  sh. 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1.  p.  202),  divided  “Knapp  fm. 
(revised  Cussewago  group)”  of  NW.  Pa.  into  (descending)  : llaytleld  sli.  memb.. 
Glade  ss.  memb.,  Ridgway  sh.  memb.,  Ludlow  cgl.  memb.,  and  Smetliport  sh.  memb. 
(or  upper  “Riceville”).  He  did  not  explain  relations  of  Glade  ss.  and  underlying 
members  to  Cussewago  ss.  In  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71)  Caster 
divided  the  rocks  btw.  the  “middle  sh.”  and  the  Riceville  into  (descending)  Wet- 
more  cgl.  memb.  and  Kushequa  sh.  memb.  (Including  Marvin  Creek  Is.  sane), 
and  discarded  Cussewago  ss. 

C ussewa  go  sh  a 1 es . 

Devonian  or  Carboniferous : Northwestern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  Qt,  pp.  94-96).  Cussnettgo  Upper 
shales. — Bluish,  or  ashen  gray  shales  5 ft.  thick.  Underlie  Corry  ss.  and  overlie 
CtiMsetcago  Is.  (2  ft.  thick),  which  rests  on  Cussewago  Middle  shales  and  flags , 
30  ft.  thick  and  lithologically  like  Cussewago  Upper  shales.  The  Cussewago  Middle 
Nhales  rest  on  Cussaoago  ss.  In  some  places  the  whole  interval  btw.  Corry  ss.  and 
Cussewago  ss.  is  flut'd  with  Randy  flags  without  the  Is.  The  Cussewago  Is.  greatly 
resembles  Meadville  Upper  and  Meadville  Lower  lss.  but  is  a better  Is.  All  included 
in  OH  Lake  group.  * 

G.  H.  Chadwick,  1925  (Geol.  Soc.  Am.  Bull.,  vol.  36.  pp.  461,  463,  464).  Cussewago 
sh.  is  renamed  Hay  field  sh.,  and  Cusseieago  ss.  is  retained  for  the  ss. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71.  table  opp.  p.  00,  etc.),  included 
Cussewago  Is.  of  White  in  llaytleld  sh.  of  Chadwick. 

Cussewago  limestone. 

See  under  Cussewago  shales. 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  202),  Introduced  Littles 
Comer  Is.  for  a Is.  In  Huyfleld  sh.  “that  is  probably  the  Cussewago  Is.  of  White,*’ 
but  he  did  not  define  it.  In  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  table  opp. 
p.  61,  pp.  116,  121)  Caster  stated  Littles  Comer  Is.  replaces  Cussewago  is.;  and  he 
included  it  iu  llaytleld  fm.  of  Chadwick,  which  was  introduced  to  replace  Cussewago 
sh.  of  White.  Chadwick  called  this  Is.  “Haytield  Is.” 

Cussewago  stage. 

Cussewago  monothem. 

Terms  applied  by  K.  E.  Caster  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  1934,  table 
opp.  p.  61,  pp.  53,  103)  to  the  rooks  underlying  Berea  (Corry)  ss.  and 
overlying  his  Riceville  sh.  restricted  in  NW.  Pa.  Include  (descending) 
151627°— 38 36 
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Hayfleld  sh.,  Littles  Corner  Is.,  Tldioute  sh.,  Cobham  cgl.,  East  Kane  sh.# 
Wetmore  cgl.,  and  Kushequa  sh.,  the  latter  the  upper  part  of  Rlcevllle  sh. 
of  previous  usage. 

Custards  shale  member. 

Mississlpplan : Northwestern  Pennsylvania. 

K.  E.  Caster,  1934  (Bulla.  Am.  Pal.,  vol.  21.  No.  71,  p.  187).  Custards  ah.  memb. 
of  Meudvilte  atage. — I. lea  at  top  of  Meadvllle  monothem  In  Crawford  Co.,  where  it 
rests  on  French  Creek  Is.  Was  mentioned  by  I.  C.  White  as  “Meadvllle  upper 
shales.”  From  exposures  in  vicinity  of  Custards  village,  on  Conneaut  Creek, 
Crawford  Co.,  it  is  proposed  this  memb.  be  known  as  Custards  sh.  Best  exposure 
is  at  Peterson’s  Falls,  on  Rocky  Creek,  2 mi.  W.  of  Custards. 

Custer  granite  gneiss. 

Jurassic  (?):  Southwestern  Ilritish  Columbia  and  central  northern  Wash- 
ington. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38.  map  15,  121*  to  121°  80'). 
Custer  granite  gneisx. — Sheared  granodlorite.  (Forma  Custer  Ridge,  B.  C.J 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Kept.  Chief  Ast.  1910,  vol.  2,  p.  523).  Custer 
granite  gneiss  seems  to  cut  Hoxomeen  series.  Tentatively  referred  to  Jurassic  (?). 
Is  possibly  pre-Camb.  or  late  Paleozoic. 

Caster  formation. 

Triassic  (?)  : Oklahoma,  Texas,  Kansas. 

R.  Roth,  1932  (Jour.  Geol.,  vol.  40,  No.  8,  pp.  688-725).  Cuater  fm.  Is  herein  pro- 
posed for  those  red  beds  which  in  Kans.  occur  btw.  Dog  Creek  shales  and  Ix>wer 
Cret.  or  Comanche  group.  It  occupies  same  interval  in  Oklu.  except  where  Dog 
Creek  shales  are  absent,  in  which  case  the  Custer  may  rest  upon  various  members 
of  the  Blaine  or  Flower-Pot  shales.  In  Tex.  the  Custer  occupies  Interval  btw. 
base  of  Memphis  ss.  and  Hanta  Rosa  cgl.,  or  btw.  the  shales  that  overlie  Croton  gyp. 
and  Camp  Springs  cgl.  or  Comitnchean  at  Double  Mtn,  Tex.  In  West  Ter.  the 
Custer  i8  = Interval  btw.  Santa  Rosa  cgl.  and  Cnpitan  Is.  or  top  of  Carlsbad  Is. 
Named  for  Custer  Co.,  Okla.,  where  almost  whole  fm.  is  well  exposed.  The  uncon. 
at  base  of  the  Custer  increases  as  distance  from  Rocky  Mins  decreases,  except  in 
Tex.  Writer  believes  it  is  present  well  above  the  Queen  sand  zone.  [Assigned 
Custer  to  Lower  Triassic  (Bunter  of  Europe)  and  correlated  it  with  Moenkopi, 
Timothy,  Thaynes.  Woodslde  and  other  Triassic  frns.  of  Rocky  Mtns  region,  which 
he  states  it  resembles  In  lithology.] 

G.  E.  Anderson.  1933  (Jour.  Geol.,  vol.  41,  No.  8,  pp.  834-839).  Roth  (1932)  in- 
cluded in  Triassic  the  Whitehorse  ss.(  Cloud  Chief  gyp.,  and  the  Quartermaster. 
For  these  3 units  he  proposed  Custer.  [Anderson  discusses  Roth’s  reasons  for 
assigning  these  rocks  to  Triassic,  and  does  not  accept  them.  He  assigned  the 
rocks  to  Perm.,  ns  heretofore.] 

Custerian  series. 

C.  [R.]  Keyes,  1925  (Pan-Am.  Geol.,  vol.  43,  pp.  109,  125,  120).  The  Morrison 
strata,  which  because  of  character  of  their  vertebrate  fauna  were  formerly  given  a 
Late  Jurassic  date,  are  now  best  treated  with  the  Early  Cretacic  deposits — not 
the  marine  Comanehenn  series  of  Gulf  Embayment.  but  a distinct  provincial  suc- 
cession, the  Cuaterian  aeries  of  fluviatile  and  eplrotie  accumulations  of  Black  Hills 
region.  The  entire  section  is  well  displayed  in  Black  Hills.  | Includes  Fuson. 
Mlnnewaste,  und  Uikota  frns.,  and  in  table  on  p.  109  excludes  “Morrlsonian  series.”] 

Named  for  exposures  in  Custer  Co.,  S.  Dak. 

Cutbank  sand. 

Lower  Cret.,  Mont.  See  under  Moulton  sand. 

Cutler  formation. 

Permian:  Southwestern  Colorado,  southeastern  Utah,  and  northeastern 
Arizona,  and  northwestern  New  Mexico. 

W.  Cross  and  E.  Howe,  1905  (U.  S.  G.  S.  Silverton  folio.  No.  120).  Beds  here 
named  (’after  fm.  compose  greater  part  of  “Red  Beds’’  of  region.  They  were 
hitherto  provisionally  included  iu  IMorrs  fm.  Field  work  of  1904  in  Ouray  quad, 
revealed  notable  angular  uncon.  Immediately  below  the  most  commonly  fosaillferoiM 
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l>eds  of  Dolores  fm.  Through  this  uncon.  the  Dolores  [restricted]  can  be  seen  to 
transgress  more  than  1.000  ft.  of  old  “Red  Beds"  and  several  hundred  ft.  of  Rico 
and  Hermosa.  In  view  of  these  facts  the  name  Dolores  Is  here  restricted  to  the 
Triassic  strata,  embracing  the  fossiliferous  cgl.  and  overlying  beds  up  to  La  Plata 
bs.,  of  Jurassic  age,  and  the  non  fossiliferous  strata  btw.  Rico  fm.  below  and  base 
of  Triassic  are  named  Cutler  fm.,  for  exposures  on  Cutler  Creek,  which  enters 
Uncompahgre  River  about  4 mi.  N.  of  Ouray,  Colo.  The  Cutler  is  a complex  of 
bright-red  sss.  and  lighter-red  or  pinkish  grits  and  egls.  alternating  with  sandy 
shales  and  earthy  or  sandy  lss.  of  varying  shades  of  red.  It  rests  conformably 
on  Rico  fm.  and  is  uncon.  overlain  by  Telluride  cgl.  (Tert.),  t lie  Triassic  Dolores 
fm.  restricted  being  absent  in  this  (Sllverton)  quad.  Thickness  of  Cutler  1.000+  ft. 

The  present  definition  of  Cutler  fm.  In  its  type  region  (SW.  Colo.)  con- 
forms to  above  originul  definition,  namely,  it  rests  conformably  on  Rico 
fm.  and  is  uncon.  overlain  by  Dolores  fm.  (Upper  Triassic  and  Juras- 
sic?), where  that  fm.  is  present.  In  SE.  Utah,  NE.  Ariz.,  and  NW.  N. 
Mex.  the  Cutler  is  overlain  by  Moenkopi  fm.  (Lower  Triassic)  and  under- 
lain by  Rico  fm.  (See  A.  A.  Baker  and  J.  B.  Reeside,  Jr.,  A.  A.  P.  G. 
Bull.,  vol.  13,  No.  11,  1929,  pp.  1413-1448.)  In  a part  of  SE.  Utah  (Salt 
Valley  anticline  and  NW.  flank  of  Uncompahgre  Plateau,  Grand  Co.) 
where  the  lss.  of  Rico  fm.  are  absent,  the  red  beds  corresponding  to  Rico 
fm.  of  SW.  Colo,  are  now  included  in  Cutler  fm.  (See  U.  S.  G.  S.  Bull. 
863,  1935,  by  C.  H.  Dane.) 

Cutler  limestone  member  (of  McLeans  boro  formation). 

Pennsylvanian:  Southwestern  Illinois  (Perry  County). 

A.  FI.  Bell,  C.  Ball,  and  L.  McCabe,  1031  (111.  Geol.  Sunr.  Press  Bull.  19).  Cutler  Is. 
memb. — Mottled  Is.,  light-gray  with  pink  or  purplish  cast,  massive,  fossiliferous, 
with  blnck  spherical  concretions.  Thickness  5 to  8 ft.  Base  lies  6 to  19 ± ft.  above 
Galum  Is.  memb.  and  52 ± ft.  above  Herrin  (No.  6)  coal  in  vicinity  of  Pinckney - 
ville  and  Jamestown,  Perry  Co.  Named  for  typical  exposures  in  vicinity  of 
Cutler,  Perry  Co. 

Outright  sandstone  member. 

Mississippian : Southern  Indiana. 

P.  B.  Stockdale.  1931  (Ind.  Dept.  Cons.,  Div.  Geol.  Pub.  98,  pp.  76,  118,  181,  182, 
189,  212  + , 250,  256,  278,  etc.).  Outright  **.  memb.  of  Edxeardsville  fm. — Massive 
bs.  with  Taonurus;  7 ft.  thick  at  Gent,  where  It  lies  6 ft.  above  base  of  Bdwards- 
ville.  In  other  sections  It  is  3 to  6 ft.  thick.  On  road  leading  to  Cutright  Ridge, 
8.  center  sec.  4,  T.  7 N„  R.  1 E..  1*4  ml.  SE.  of  old  Payne  P.  O..  it  is  1 ft.  thick. 
[In  pi.  5,  opp.  p.  212,  author  places  Cutright  bs.  memb.  6±  ft.  below  Weed  Patch 
memb.  and  on  p.  214  he  gives  a section  showing  it  10t£  ft.  above  Floyds  Knob  fm. 
On  p.  279  he  states  it  is  named  for  Cutright  bridge  across  Salt  Creek,  center  sec. 
4,  T.  7 N.,  R.  1 E.,  from  Cutright  Ridge  to  8.,  and  from  “the  Cutright  community'* 
in  general,  and  that  it  is  fine-grained,  somewhat  arglll.,  usually  more  tightly 
cemented  than  many  of  Edwardsville  sss.] 

Cuyahoga  formation  (also  Cuyahoga  group). 

Mississippian : Ohio  and  western  Pennsylvania. 

J.  S.  Newberry.  1870  (Ohio  Geol.  Suit.  Kept.  True.  18119,  p.  21).  Cuyahoga  ah. — 
Doverrolored  sh.  and  One  tdue  bs.,  100  ft.  tlilck.  overlying  Berea  grit  and  form* 
ing  topmost  fm.  of  Waverly  group  In  northern  Ohio.  Underlies  Sub-carbf.  [Max- 
ville]  Is. 

As  above  defined  Cuyahoga  included  at  base  llic  black  Sunbury  sh.  As 
later  used  by  Prof.  Newberry  It.  included  Black  Hand  and  Logan  fms. 
Sunbury  was  excluded  from  Cuyahoga  by  Orton  in  1879,  and  Logan  was 
excluded  in  1880.  Black  Hand  was  made  a distinct  fm.  In  1878,  but  some 
geologists  now  include  part  of  Blnck  Hand  in  Logan  fm.  and  the  rest 
of  It  in  Cuyahoga  fra.  (See  J.  B.  Hyde,  Jour.  Geol.,  vol.  23.  pp.  (555-682, 
757-759,  1915.)  The  U.  S.  Geol.  Survey  at  present  follows  the  original 
definition  of  Black  Band,  treating  it  as  a distinct  fm.  underlying  Logan 
fm.  and  overlying  Cuyahoga  fm.  (See  under  Black  Hand  fm.)  The 
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Ohio  Geol.  Survey,  however,  appears  to  follow  Hyde’s  expanded  defini- 
tion of  Cuyahoga,  which  includes,  at  top,  the  Black  Hand  rnernb.  of  Hyde. 
Jn  NW.  Pa.  and  NE.  Ohio  the  Cuyahoga  group  is  divided  into  (descend- 
ing) Meadville  sh.,  Sharpsville  ss.,  and  Orangeville  sh. 

Named  for  exposures  along  Cuyahoga  River,  btw.  Akron  and  Cleveland. 

Cuyama  formation. 

Tertiary  (Pliocene?)  : Southern  California  (Cuyama  Valley). 

W.  A.  English,  1916  (U.  S.  G.  8.  Bull.  621,  pp.  191-215).  Cuyama  fm. — Non- 
fosslliferous  yellow  and  pink  clays,  sand,  and  gravel,  in  large  part  nonmarine. 
Thickness  250  to  600  ft.  Best  on  eroded  edge  of  Santa  Margarita  fm.  and 
older  beds.  Crop  out  only  In  Cuyama  Valley.  Overlain  by  Qunt.  terrace  gravels. 

Cuyamaca  basic  intrusive. 

Probably  pre-Cretaceous:  Southern  California  (Cuyamaca  region,  San 
Diego  County). 

F.  S.  Hudson,  1922  (Calif.  Univ.  Pub.,  Dept.  GeoL  Scl.  Bull.,  vol.  13,  No.  6,  pp.  181, 
192  207,  map).  Cuyamai'a  basic  intrusive. — Chiefly  gabbros,  norites,  and  basic 
diorites.  Three  units  mapped  (1)  hypersthene  diorite,  (2)  nugite  diorite,  and  (3| 
norite,  gabbro,  etc.  Cuts  Julian  schist  and  Stonewall  quartz  diorite. 

Named  for  the  three  peaks  of  Cuyamaca  Mtns. 

fCuyuna  series. 

Iluroniau  (upper) : Central  Minnesota  (Grow  Wing  County). 

C.  K.  Leith,  1907  (Econ.  Geol.,  vol.  2,  pp.  145-152),  described  the  rocks  (sed.  and 
igneous)  of  Cuyuna  Range,  Minn.,  but  did  not  apply  geographic  names  to  any 
of  the  fms.  On  p.  147,  however,  be  casually  used  the  term  Cuyuna  series , 
stating  that  “the  anamorphism  of  the  Cuyuna  series  is  probably  to  be  explained 
in  large  part  by  the  existence  of  Intrusives  in  the  area  itself  and  to  the  west  and 
south  of  It.*’  On  p.  149  he  stated:  The  Cuyuna  sediments  probably  belong  in  the 
same  series  with  the  slates  and  schists  of  the  Carlton,  Cloquet,  and  Little  Falls 
areas.  On  p.  150  he  said : Succession  and  lithology  arc  In  accord  with  distri- 
bution and  general  structural  relations  lu  pointing  to  the  identity  of  the  Cuyuna- 
Carlton-Little  Falls  series  with  the  Upper  Iluroniau  or  Animikie  of  the  Lake 
Superior  region.  On  p.  151  he  spoke  of  the  “probable  equivalence  of  the  Cuyuna 
and  Carlton  series.” 

C.  Zapffe,  1930  (Lake  Superior  Min.  Inst.  Proc.,  voL  28,  pp.  99-106),  described  the 
rocks  of  Cuyuna  dist.,  Minn.,  and  divided  them  as  follows : 

Post-Keweenawan  shaly  sediments  and  cgls. 

Uncon. 

Kewcenawan. 

Basic  Intrusive*  aud  extrusive*. 

Acid  intrusives. 

Uncon. 

Upper  Huronian  (Cuyuna  scries). 

Crow  Wing  fm. 

1.  Cuyuna  memb.  (mainly  green  slaty  and  schistose  rocks  (partly 

volcanic),  enclosing,  in  lower  part,  the  Doorwood  iron-bearing 
memb.).  Strongly  magnetic. 

2.  Emily  mrmb.  (some  green  but  largely  dark-colored  slaty  rocks, 

probably  few  if  any  volcanic*,  and  many  scattering  lenses  of 
iron-bearing  rocks,  which  are  only  slightly  magnetic  or  non- 
magnetic). 

Gradation. 

Aitkin  fm.  (gray  slates  and  phyllltes;  VolCAnlcs  absent;  contains  some  iron 
carbonate,  but  extensive  iron-bearing  buses  virtually  lacking;  non- 
magnetic). 

Basal  cgl. 

TJncon. 

Middle  Huronian  (Mesabi  group). 

The  U.  S.  Geol.  Survey  does  not  use  a local  geographic  name  for  the 
upper  Huronian  rocks  of  the  different  districts  of  Mich.,  Minn.,  and 
WIs.,  but  for  many  years  called  them  all  “Animikie  group,”  to  which 
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the  so-called  “Cuyuna  series’*  corresponds.  “Animikie  group”  has  now, 
however,  been  discarded,  because  it  is  said  to  include  rocks  of  both 
upper  and  middle  Huronian  age. 

Cuyuna  member  (of  Crow  Wing  formation). 

Huronian  (upper) : Central  Minnesota  (Crow  Wing  County). 

C.  Zapffe,  1930  (Lake  Superior  Min.  Inst.  Proc.,  vol.  28,  pp.  101-100).  Cuyuna 
memb. — Mainly  green  slaty  and  schistose  rocks  (partly  volcanic),  enclosing, 
in  lower  part,  I>eerwood  Iron-bearing  memb.  Is  strongly  magnetic.  Uncon. 
underlies  Keweenawan  rocks,  and  overlies  Emily  memb.  As  one  approaches  upper 
part  of  Emily  memb.  of  Crow  Wing  fm.  the  green-colored  rocks  become  dominant 
over  the  darker  rocks,  and  gradually  all  the  differences  become  sufficiently  pro- 
nounced to  justify  considering  upper  part  of  Crow  Wing  fm.  as  a separate  memb., 
now  named  Cuyuna  memb.  The  Cuyuna  memb.  contains  an  abundance  of  vol- 
canic rocks.  Some  of  these  are  contemp.  basic  flows  and  some  are  tuffaceous. 
and  all  are  very  schistose  and  green,  wherefore  the  term  “green  schist,” 
which  has  become  so  common  a term  and  has  been  used  promiscuously,  applying 
often  to  rocks  of  all  colors,  has  arisen.  Most  of  drilling  in  Cuyuna  dist.  lias 
been  in  this  horizon.  It  marks  the  productive  part  of  Cuyuna  dlst.  The  Cuyuna 
memb.  contains  small  narrow  layers  of  dark  rocks  but  none  of  these  are 
extensive  nor  are  they  horizon  markers.  It  also  contains  nearly  all  the  qtzlte 
that  drilling  has  disclosed,  and  none  of  these  are  horizon  markers.  It  also  con- 
tains very  extensive  bands  of  iron-bearing  fm.,  which  were  originally  a cherty 
iron  carbonate  and  now  show  all  stages  of  metamorphism.  Near  base  is  a per- 
sistent layer  of  ore  fm.  About  500  ft.  or  more  above  it  Is  a second  layer. 
Collectively  these  have  heretofore  been  called  Deertcood  ore-bearing  memb. 

Cygne  shales. 

A corruption  of  “Marais  des  Cygues  shales,”  employed  by  C.  [R.]  Keyes, 

instead  of  Pleasanton  fm.,  the  commonly  accepted  name.  (See  Pan- 

Am.  Geol.,  vol.  56,  pp.  .'148-349,  1931.)  He  also  uses  Cygncs  shales  for 

same  fm.  (See  Pan-Am.  Geol.,  vol.  58,  No.  3,  p.  223,  1932.) 

Cynthiana  formation. 

Middle  Ordovician  (Trenton)  : East-central  Kentucky,  southwestern  Ohio, 
and  southern  Indiuna. 

A F.  Foerste,  1906  (Ky.  Geol.  8urv.  Bull.  7,  pp.  10,  13,  14,  211-212).  Cynthiana 
fm. — Lss..  with  lnterbedded  cluy  and  clay  sh.,  40  to  90  ft.  thick,  divided  into 
Greendale  bed  below  and  Point  Pleasant  bed  above.  Overlain  by  Utica  sh.  and 
underlain  by  Lexington  Is. 

A.  F.  Foerste,  1909  (Denison  Univ.  Set  Lab.  BulL  14,  pp.  295-297),  divided 
Cynthiana  fm.  into  (descending)  : Nicholas  Is.,  35  ft. ; Greendale  bed,  and  Perry  - 
ville  bed.  He  repeated  this  classification  in  1910  (Denison,  vol.  16),  and  stated 
that  Cynthiona  fm.  is  essentially  exact  equlv.  of  Catheys  fm.  of  Tenn.  In  1912 
(Denison,  vol.  17)  he  stated  that  Nicholas  and  Greendale  are*=  Catheys  and  that 
Perryvllle  is  older  than  Catheys.  In  1913  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1) 
he  stated  that  Catheys  ( = Cynthiana)  is  younger  than  Perryville. 

A M.  Miller,  1913  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1,  btw.  pp.  317  and  342), 
decribed  Cynthiana  as  38  to  45  ft.  thick  in  Georgetown  quad.,  Ky.,  and  as  under- 
lying Eden  sh.  and  overlying  Perryville. 

A.  F.  Foerste,  1914  (Cincinnati  Soc.  Nat.  Hist.  Jour.,  voL  21,  pp.  109-145). 
Cynthiana  fm.  was  Introduced  to  Include  all  strata  btw.  top  of  Lexington  is. 
as  here  defined,  1.  e.,  top  of  Cornishville  Is.,  and  base  of  Eden,  i.  e.,  base  of 
Fulton  layer. 

A M.  Miller,  1915  (Am.  Jour.  ScI.,  4tb,  vol.  40,  pp.  651-657)  divided  Cynthiana  fm. 
of  Ky.  (40  to  90  ft.  thick)  Into  Point  Pleasant  Is.  above  and  Greendale  Is.  below, 
and  described  it  as  resting  discon,  on  Cornishville  Is.  memb.  of  Perryville  Is.,  with 
minor  discon,  at  its  top.  He  repeated  this  classification  in  1919  (Dept.  Geol.  and 
Forestry  of  Ky.,  ser.  5,  Bull.  2). 

A.  F.  Foerste,  1924  (Canada  Dept.  Mines,  Geol.  Surv.  Mem.  138,  No.  121  geol.  ser., 
chart  opp.  p.  58),  divided  Cynthiana  fm.  into  (descending)  Itogers  Gap.  Gratz, 
Bromley,  and  Greendale,  and  showed  it  as  underlying  Fulton  sh.  and  overlying 
Cornishville  memb.  of  Perryville. 

Named  for  Cynthiana,  Harrison  Co.,  Ky. 
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Cypress  sandstone.  (Of  Chester  group.) 

Mississippian : Southern  Illinois  and  Indiana,  western  Kentucky,  Tennessee, 
and  northwestern  Alabama. 

H.  Engelmann,  1868  (St.  Louis  Acad.  Scl.  Trans.,  vol.  2,  pp.  180— IDO ; paper  read  in 
1862).  Cypres*  sss. — Quartzose  bks.  with  some  shaly  portions,  about  150  ft.  thick, 
in  xnidst  of  Lower  Carbf.  of  southern  I1L  Overlain  by  150  ft.  of  siliceous  Is*, 
and  shales  and  underlain  by  siliceous  Isa.  and  shales,  the  latter  in  places  aren. 
Regarded  as  more  fully  developed  equlv.  of  Ferruginous  [Aux  Vases]  ss.  of  Mo. 

Later  work  by  S.  Weller,  E.  O.  Ulrich,  and  C.  Butts  established  fact  that 
Cypress  ss.  is  much  younger  than  Aux  Vases  ss.,  and  present  generally 
accepted  definition  is  that  Cypress  ss.  underlies  Golconda  fm.  and  over- 
lies  Paint  Creek  fm.  or,  to  east  (in  Crittenden  Co.,  Ky.),  the  Gasper  fm., 
the  upper  part  of  which  is = Paint  Creek  fm. 

Named  for  exposures  on  Cypress  Creek,  SE.  Union  Co.,  111. 

Cypress  Creek  chert. 

Lower  Devonian : Southwestern  Tennessee. 

C.  O.  Dunbar,  1017  (Geol.  Roc.  Am.  Bull.,  vol.  28,  p.  207).  The  remnant  of  a 
southward  extension  of  N.  Y.  Oriskany,  for  which  the  name  Cypress  Creek  chert 
is  proposed.  It  is  white  or  yellowish  chert  carrying  fossils  [listed].  Separated 
from  overlying  Camden  chert  by  a time  break,  and  from  underlying  Linden  ah. 
and  Is.  by  a longer  time  break.  [Appears  to  occupy  position  of  Harriman 
chert.  ] 

Cypress  Hills  beds. 

Oligoceuc : Saskatchewan. 

N.  B.  Davis,  1018  (Canada  Dept.  Mines,  Mines  Branch  Kept,  clay  resources  of  southern 
Saskatchewan,  p.  11). 

Cyrene  member  (of  Edgewood  limestone). 

Silurian  (early*)  : Southwestern  Illinois  and  northeastern  Missouri. 

T.  E.  Savage,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  pp.  361,  376).  Cyrene  mernh. — 
Gray  to  brown  Is.,  0-15  ft.  thick,  forming  lower  fossiliferous  Is.  phase  of  Edgewood 
Is.  In  places  overlain  by  Bowling  Green  memb.  of  Edgewood  Is.  Upper  half  to 
two-thirds  of  Cyrene  incrnb.  Is  oolitic  and  = Noix  oolite  memb. 

In  later  repts  this  name  has  been  applied  to  beds  beneath  Noix  oolite  memb. 

See  under  Noix  oolite  memb. 

Named  for  exposures  at  Cyrene,  Pike  Co.,  Mo. 

tCyril  gypsum  member. 

Permian:  Central  Oklahoma  (Caddo  County). 

F.  G.  Clapp,  1920  (Min.  and  Met.,  Am.  Inst.  Mg.  and  Met.  Engrs,  No.  158,  sec.  27. 
Feb.  1920).  Cyril  gyp.  bed. — -Most  prominent  fm.  In  Cement  field,  Caddo  Co., 
Okla.  Believed  to  underlie  Whitehorse  ss.  Rests  on  a great  mass  of  generally 
gray  sss.  of  Perm.  age.  In  southern  Caddo  Co.  Is  thought  to  be  practically 
synonymous  with  Blaine  fm.  There  is  no  sign  of  division  into  3 gyp.  beds,  as 
in  central  Okla. 

F.  Reeves.  1921  (U.  8.  G.  S.  Bull.  726.  p.  48).  Cyril  gyp.  memb.  of  Oreer  fm  — 
Consists  of  2 gyp.  beds  separated  by  0 to  20  ft.  of  gypsiferous  shales.  The 
upper  gyp.  is  massive,  pink  to  white  crystalline  gyp.,  with  occasional  lentils  of  gray 
ss.  and  a thickness  of  0 to  85  ft.  The  lower  gyp.  resembles  the  upper  gyp.,  except 
that  at  certain  localities  It  is  laminated  and  has  appearance  of  tbin-bedded  Is. ; 
Its  thickness  is  0 to  40  ft.  The  Cyril  rests  uncon.  on  Day  Creek  dol.  At  E. 
end  of  Keeche  Ilills  the  upper  gyp.  rests  uncon.  on  Whitehorse  ss. 

This  name  is  now  replaced  by  Cloud  Chief  gyp.,  for  reasons  stated  under 
Cloud  Chief  gyp. 

Named  for  exposures  near  Cyril,  Caddo  Co. 

Dadina  schist. 

Mississippian:  Southeastern  Alaska  (Dadina  and  Chetaslina  Rivers). 

W.  C.  Mendenhall,  1905  (U.  S.  G.  S.  P.  P.  41.  p.  27.  map).  Dadina  sehlsts. — Bed. 
and  Igneous.  Coarse  quartz  biotite  schist  along  8.  side  of  a tributary  of  Dadina 
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River  that  drains  from  flanks  of  Snider  Peak.  Across  the  Dadina  the  rocks 
consist  of  (ascending)  : Near  base  a succession  of  dark,  bedded,  crushed  and  altered 
lavas  of  andesitic  type;  higher  are  amphibolite  schists,  mica  schists,  and  small 
bodies  of  gray  marmorized  Iss.,  all  cut  by  quartz  diorite  dikes;  In  gorge  of 
Chlchokna  Creek  several  varieties  of  schist  outcrop.  The  phases  of  schists  on 
Dadina  and  Chetaslina  Rivers  that  are  not  demonstrably  igneous  are  very  similar 
to  Klutina  series  of  Schrader.  The  rocks  are  pre-upper  Carbf.,  tentatively  pre-Sil. 

tDaemonelix  beds. 

A paleontologic  name  that  has  been  applied  to  a part  ( Daemonvlix  zone, 
lower  Mlo.)  of  Arikaree  fm.  of  western  Nebr. 

Dagger  Flat  sandstone. 

Upper  Cambrian;  Southwestern  Texas  (Brewster  County). 

P.  B.  King,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  9.  pp.  1004-1066).  Dagger  Flat  **.— 
Oldest  rock  found  In  place  in  Marathon  region.  Base  nowhere  exposed.  Is 
exposed  In  long  narrow  belts  in  center  of  anticlines  In  both  Marathon  and  Dagger 
Flat  antlellnoiia.  but  widest  area  of  exposure  Is  on  S.  side  of  Dogger  Flat  NE. 
of  Butt  rill  ranch,  where  massive  sss.  form  conspicuous  ledges.  This  Is  type  loc. 
The  beds  In  all  places  are  so  Intricately  contorted  that  exposed  thickness  not 
exactly  known,  but  a probable  max.  of  300  ft.  Is  found  on  8.  side  of  Dagger  Flat. 
Here  lowest  strata  are  conspicuous  ledges,  each  4 to  5 ft.  thick,  of  white  sac- 
charoldal,  moderately  coarse-grained  ss.,  weathering  pale  brown.  In  places  them* 
pass  into  flne  cgl.  of  rounded  vein  quarts  pebbles,  some  of  which  show  a notable 
secondary  regrowth  of  quartz  crystals.  The  massive  sss.  pass  up  into  flaggy  and 
thinly  laminated  brown  und  greenish  micaceous  sss.  with  much  lnterbedded  sh., 
the  latter  predominating  toward  top.  In  upper  part  several  layers  of  laminated 
calc,  brown  ss.  contain  fossils  [listed].  There  are  also  several  layers  of  cgl. 
composed  of  small  block  chert,  gray  Is.,  and  clear  quartz  pebbles  in  a brown  sandy 
Is.  matrix.  To  NE.  of  Woods  Hollow  Tank  nodular  layers  of  sandy  Is.,  which 
weathers  to  peculiar  chocolate-brown  velvety  surface,  are  plentiful.  Underlies 
Marathon  Is.,  but  In  places  younger  fms.  are  overthrust  onto  Dagger  Flat  bs. 
Fossils  are  Upper  Camb.,  according  to  E.  Kirk  and  C.  E.  Resser. 

Daggett  sand. 

A subsurface  sand,  of  early  Penn.  (Cherokee)  age,  in  Hcnryetta  dist., 
central  eastern  Okla.,  which  is  reported  to  correlate  with  upper  Dutcher 
sand  and  to  lie  higher  than  Deaner  sand. 

Dagmar  limestone. 

Middle  Cambrian:  Central  northern  Utah  (Tintic  district). 

G.  F.  Loughlln,  1919  (U.  8.  G.  S.  P.  P.  107).  Dagmar  U. — Arglll.  Is.,  medium  to 
dark-gray  on  fresh  fracture,  yellowish  to  grayish  white  on  weathered  surface ; some 
parts  flnely  banded;  others  consist  of  alternating  lenses  or  layers  of  dense  and 
oolitic  rock  of  medium  gray  color.  Distinct  horizon  marker.  Thickness  75  to 
100  ft.  Underlies  Herkimer  Is.  and  overlies  Teutonic  Is.  Named  for  Dagmar  Mine. 

Daguilln  diorite  schist. 

Age  ( ?)  : Isle  of  Pines. 

C.  Schucbert,  1935  (Hist.  Geol.  Antlllean-Caribbean  region,  p.  526). 

Dake  quartzite. 

Pre-Cambrian;  Central  southern  Wisconsin  (Sauk  County). 

A.  Leith,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soe.,  fig.  216,  pp.  329-830). 
Dake  qtzite. — Encountered  In  42  diamond  drill  holes  In  Barnboo  dist.,  all  of  which 
penetrated  the  qtzite  and  entered  underlying  Freedom  fm.  Thickness  varies  up  to 
max.  of  214  ft.,  where  it  Is  overlain  by  Rowley  Creek  si.  It  Is  coarse-grained 
qtzite  containing  large  amount  of  serlclte  and  chlorite  as  a matrix  to  the  quartz 
grains.  Large  part  of  fm.  is  coarsely  conglomeratic,  with  large  and  sometimes 
angular  pebbles.  Occasionally  lower  part  is  loosely  cemented  with  iron  oxide,  possi- 
bly derived  from  underlying  Freedom  fm.  The  qtzite  Is  not  known  to  outcrop, 
but  writer  believes  that  one,  and  possibly  several,  surface  exposures  formerly 
thought  to  be  the  much  older  Barnboo  qtzite  are  Dake  qtzite.  One  is  on  8.  bank 
of  Baraboo  River,  near  W.  Baraboo;  another,  more  extensive,  is  on  a low  ridge  2 + 
ml.  E.  of  Baraboo  on  N.  side  of  main  highway  from  Baraboo  to  Portage.  Because 
sole  description  of  the  qtzite  which  was  found  in  the  drill  holes  was  made  by  C.  L. 
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I i:ikr.  and  because  writer  believes  tbe  rock  exposed  on  this  ridge  U same  as  that 
found  In  tbe  drill  boles,  be  bas  named  It  Dake  Ridge.  There  being  no  other 
topog.  feature  after  which  tbe  fm.  could  be  appropriately  named  tbe  qtzite  la 
named  /take  gtzlte. 

Dakota  sandstone. 

Upper  Cretaceous:  North  Dakota.  South  Dakota,  southeastern  Mon- 
tana (?),  eastern  Wyoming  (?),  eastern  Colorado,  Nebraska,  Kansas, 
northeastern  New  Mexico,  northwestern  Oklahoma. 

F.  B.  Meek  and  F.  V.  Hayden.  1862  (Pblla.  Acad.  Nat.  Sci.  r*roc.,  vol.  13,  pp.  419. 
420 1.  Dakota  group  ( Formation  .Vo.  / of  Cref.J. — Yellowish,  reddish,  and  occa- 
sionally white  ss„  with,  at  places,  alternations  of  various-colored  clays  and  lignite 
beds.  Thickness  400  ft.  Occurs  in  bills  back  of  town  of  Dakota ; extensively 
developed  In  Dakota  Co.  [Nebr.l  below  mouth  of  Big  Sioux  River,  thence  8. 
into  NE.  Kans.  and  beyond.  Underlies  Fort  Benton  group,  of  which  It  may 
probably  be  only  a niemb. 

The  name  Dakota  an.  has  in  the  past  been  applied  over  large  areas  la 
the  Western  States  where  the  correctness  of  Its  application  has  in  recent 
years  been  seriously  questioned.  At  present  the  name  is  restricted  by 
U.  S.  Geol.  Survey  to  areas  E.  of  Front  Range,  and  the  rocks  occupying 
approx,  the  same  strat.  position  in  areus  W.  of  Front  Range  are  tenta- 
tively called  Dakota  it)  fm.  In  some  jiarts  of  eastern  Colo,  the  name 
as  used  by  Hayden  and  other  early  workers  included  murine  beds  of 
Lower  Cret.  age  now  called  Purgatoire  fm.  The  geographic  extent  of 
1’urgatolre  fm.  remains  to  be  determined.  In  Ilellevue  section  of  Lari- 
mer Co.,  Colo.,  the  rocks  believed  by  some  geologists  to  lie  wholly  of 
Dakota  age  are  divisible  Into  several  units,  which,  although  unnamed, 
are  at  present  collectively  culled  Dakota  group.  Other  geologists,  how- 
ever, believe  that  the  Purgatoirc  is  represented  in  Rellevue  section. 
If  the  Purgutoire  proves  to  be  present  in  Ilellevue  section  it  will  lie  re- 
moved from  Dakota  group  of  W.  T.  Lee.  The  Dakota  is  chiefly  of 
continental  origin. 

The  ss.  in  Dlnek  Hills  region,  Wyo.-So.  Dak.,  that  for  many  years  was 
called  Dakota  #*.  is  now  known  not  to  lie  true  Dakota  ss„  but  a ss.  of 
Lower  Cret.  age,  to  which  the  name  Fall  Hirer  **.  is  now  applied.  It  is 
fipinion  of  some  geologists  that  the  younger  Newcastle  ss.  may  be  true 
Dnkota  of  this  region,  but  this  is  mulct. 

Dakota  moraine. 

Pleistocene:  South  Dakota  and  southwestern  Minnesota. 

T.  C.  Cliamtierlin,  1S83  (U.  8.  G.  S.  3d  Ann.  Rept.,  p.  394). 

Dakotan  series. 

A term  introduced  by  C.  It.  Keyes  to  cover  Dnkota  ss.  and  correlated 
deposits. 

Dale  quartzites. 

C.  I H. ] Keyes,  1924  (Pan-Am.  Geol..  vol.  41,  p.  38).  Date  qtzttr*. — Qttltes,  2.800 
ft.  thick,  composing  basal  fm.  of  Ulntan  series  (Early  Cambric)  of  Utah.  Over- 
lain  by  lot)  ft.  of  unnamed  sb.  and  underlain  by  Monou  series.  [Derivation  of 
name  not  stated. J 

Dnlhousio  limestones. 

Silurian:  Canada. 

II.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4,  p.  204). 

Dnlhousio  shales. 

Lower  Devonian  (Ilelderbergian)  : New  Brunswick. 

J.  M.  Clarke,  1911  (N.  Y.  State  Mus.  Bull.  149,  p.  126). 
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Dalhousle  sand. 

A subsurface  wind  at  base  of  Blalrmore  fm.  of  southern  Alberta,  Canada. 

Dalhousle  Mountain  andesites. 

Age  ( ?) : Quebec 

F.  J.  Alcock,  1935  (Canada  Dept.  Mines  Geol.  Surr.  Bur.  Econ.  Ueul.  Mem.  183, 
P.  70). 

tDallas  limestone. 

Upper  Cretaceous  (Gulf  series)  : Northern  Texas. 

R.  T.  Hill,  1887  (Am.  Jour.  Scl.,  3d,  vol.  33,  p.  298).  Dalian  In. — Soft  mag.  Is., 
earthy  fracture,  fine  texture,  highly  foraminiferous ; blue  on  fresh  exposure  but 
decomposes  and  bleaches  rapidly.  Underlies  Navarro  beds  (Bxogyra  pondetosa 
marl)  [as  here  used  Included  Taylor  marl]  and  overlies  Eagle  Ford  shales. 

Same  as  Austin  chalk,  better  established  name. 

Named  for  occurrence  at  Dallas. 

Dallas  deposits. 

Pleistocene:  Central  southern  Iowa. 

J.  L.  Tilton,  1913  (Sci.,  n.  s..  vol.  38,  p.  241 ; Iowa  Acad.  Scl.  Proo.,  vol.  20, 
p.  218).  Dalian  deposit*. — Deposits,  of  whatever  nature  (partly  gravel,  partly 
sand,  partly  gumbo,  either  without  pebbles  or  with  a few  pebbles),  formed  in 
closing  stages  of  Kansan  ice  age  as  Kansan  ice  melted,  leaving  a surface  deposit 
over  Kansan  drift.  Loveland  of  Staimek  and  Buchanan  gravel  correlate  in  part 
with  these  deposits,  but  have  more  restricted  definitions. 

Named  for  Dallas,  Marlon  Co. 

Dalles  formation. 

Miocene  or  Pliocene:  Central  northern  Oregon  and  central  southern 
Washington. 

E.  D.  Cope.  1880  (Am.  Phil.  Soc.  Froc.,  vol.  19,  p.  61  ; Am.  Nat.,  vol.  14,  p.  458). 
A lacustrine  fm.  which  is  found  on  Columbia  River,  Oreg.  Contains  many  vege- 
table remains.  Material  Is  coarse  and  sometimes  gravelly.  Prof.  Condon  in  his 
unpublished  notes  calls  it  Dalits  group.  Overlain  by  beds  of  second  great 
volcanic  outflow  and  underlain  by  lava  flow  which  has  furnished  the  material 
for  the  lacustrine  fm. 

T.  Condon,  1902  (The  two  islands,  pp.  13-14,  139,  142,  145).  Dalle*  group. — Well- 
defined  ledge  of  gray  ss.  Remnant  of  an  old  lake  bed.  All  Mio.  deposits  in 
Oreg.  are  disturbed ; this  deposit  was  not  disturbed.  Is  a Plio.  lake  bed.  Years 
ago  writer  designated  [but  did  not  publish]  the  group  of  rocks  to  which  this  gray 
as.  belongs  as  The  Dalles  group,  Plio.  [He  appears  to  consider  Dalles  older 
than  his  Silver  Lake  group  (Plio.)  and  younger  than  his  Yakima  group  (Plio.).] 

I.  A.  Williams,  1916  (Oreg.  Bur.  Mines  and  Geol.  Min.  Res.  Oreg.,  vol.  2,  No.  3), 
practically  traces  Satsop  fm.  into  The  Dalles  beds,  but  says  be  can  not  say  they  are 
exactly  equivalent. 

J.  H.  Bretz,  1917  (Jour.  Geol.,  vol.  25,  p.  454).  In  vicinity  of  The  Dalles  is  a 
stratified  deposit  of  volcanic  aggl.,  tuff,  and  ash.  with  strata  of  river  sand  and 
gravel,  1,000  ft.  thick,  capped  by  a flow  of  gray  basalt.  Western  margin  of 
deposit  Is  uptilted  on  flank  of  eastern  anticline.  Though  no  pebbles  of  qtzite 
or  granite  were  found.  It  seems  probable  from  stmt,  evidence  that  the  deposit 
is  a local  phase  of  Satsop  fm. 

R.  W.  Chaney,  1921  (Geol.  Soc.  Am.  BulL,  vol.  32,  p.  137).  A collection  from  The 
Dalles  group  is  of  particular  interest,  since  few  fossils  have  previously  been 
obtained  from  this  fm.  The  flora  suggests  Plio.  or  Plcist. 

J.  H.  Bretz,  1921  (Geol.  Soc.  Am.  Bull.,  vol.  32,  pp.  36-37).  The  Dalles  beds  of 
Oreg.  are  thought  to  be  made  up  of  2 fms. : (1)  a post-deformation  deposit  of 
volcanic  ejectamenta  of  local  origin  and  small  extent,  of  Pleist.  age;  and  (2)  a 
lower  fm.  that  is  thought  to  be  a phase  of  Satsop  fm. 

J.  P.  Bnwalda,  1921  (Min.  Res.  Oreg.,  Oreg.  Bur.  Mines  and  Geol.,  vol.  2.  pp.  19- 
20).  The  Dalles  fm. — W'hlte  to  gray  and  bluish  white  beds  of  ss.  and  volcanic 
ash  with  some  cgl.  strata.  Apparently  deposited  in  lakes  and  by  streams.  Over- 
lain  by  basic  volcanic  rocks  and  underlain  by  Columbia  River  basalt. 

J.  H.  Bretz,  1925  (Jour.  Geol.,  vol.  33,  p.  246).  At  The  Dalles,  Oreg.,  there  is 
an  upper  sed.  fm.  that  has  never  been  described,  consisting  largely  of  volcanic 
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debris,  and  a pre-deformation  river  deposit  commonly  known  as  The  Dalles  beds 
and  in  all  probability  a phase  of  Satsop  fm. 

J.  P.  Buwalda  and  B.  N.  Moore,  1927  (Sci.,  n.  b.,  vol.  67,  p.  236).  Geologists 
have  differed  regarding  ages  of  “Satsop"  and  Dalles  fms.  Writers  have  obtained 
fragmentary  mammalian  fossils  from  Dalles  fm.  representing  not  Quat.  but 
approx,  upper  Mlo.  or  lower  Plio.  This  age  determination  is  corroborated  b^* lith- 
ologic resemblance  to  middle  Neocene  Ellensburg  fm.  of  central  Wash.,  by  ap- 
parently similar  relations  of  the  2 fms.  to  Columbia  lavas,  and  by  induration 
of  Dalles  beds,  which  is ■» that  of  lower  or  middle  Neocene  deposits  of  West  and 
is  much  greater  than  that  of  Quat.  fms.  Hood  River  fm.  is  new  name  proposed 
for  unique  cgl.  and  ss.  strata  underlying  Dalles  fm.  in  Columbia  River  gorge, 
which  was  heretofore  called  “Satsop  fra.”  but  is  older  than  typical  fossiliferous 
marine  Satsop  fm.  of  Wash,  coast.  [See  also  papers  by  these  authors  in  Geol. 
Soc.  Am.  Bull.,  vol.  39,  pp.  116-117,  1029,  and  Carnegie  Inst.  Wash.  Pub.  401, 
pp.  11-26,  1930.] 

A.  M.  Piper,  1931  (U.  8.  G.  S.  Press  Notice  52,343,  Apr.  7).  Dalles  fm.  of  Dalles 
region  uncon.  overlies  Yakima  basalt  and  uncon.  underlies  late  Plio.  or  early 
Plcist.  andesite 

Dultnur  sand. 

A subsurface  sand  in  Cisco  group  (Penn.)  of  Archer  County,  Tex.,  lying 
a little  more  than  300  ft.  above  Gose  sand,  and  approx,  at  horizon  of 
Newcastle  coal. 

Dalton  formation. 

Lower  Cambrian:  Western  Massachusetts. 

B.  K.  Emerson,  1892  (U.  8.  O.  S.  Hawley  sheet,  1.  e.,  proof  sheets  of  geol.  maps 
and  text  intended  for  a geol.  folio,  but  never  completed  and  published  In  that 
form,  although  cited  in  U.  8.  G.  8.  Bull.  191,  1902).  [Dalton  phyllite  is  shown 
as  underlying  Iloosac  schist  and  as  overlying  [underlying]  Cheshire  qtzite, 
which  rests  on  Becket  gneiss.] 

B.  K.  Emerson,  1899  (U.  8.  G.  S.  Bull.  159),  Included  the  Dalton  In  Cheshire  qtzite 
as  defined  and  mnpiXHi.  His  map  included  Dalton  type  loc. 

B.  K.  Emerson,  1917  (U.  S.  G.  8.  Bull.  597,  pp.  32-34  and  map).  Dalton  fm. — At 
some  places  in  western  Mass,  the  lowermost  Camb.  strata  consist  of  gneiss-old 
cgl.  having  max.  thickness  of  600  or  700  ft.  The  pebbles  are  chiefly  quartz 
(black,  blue,  and  commonly  white)  but  a few  are  feldspar  or  gneiss.  This 
cgl.  can  be  traced  for  miles  across  Hinsdale  and  into  Washington.  Is  best 
exposed  at  site  of  former  Dalton  clubhouse,  on  high  hill  8.  of  Dalton  Station,  in 
open  pasture  farther  8..  and  on  8E.  to  new  lookout  tower.  The  cgl.  was 
originally  feldspathlc  and  has  generally  changed  to  a thin  fissile  light-colored 
gneiss  or  schist  in  which  the  muscovite  Is  generally  a greasy  hydrated  sericite. 
Grades  into  overlying  Cheshire  qtzite.  Rests  uncon.  on  Becket  gneiss.  [Accord- 
ing to  personal  communication  of  B.  K.  Emerson,  the  Dalton  fm.  of  1917  publi- 
cation is  same  as  Dalton  phyllite  of  1892  Hawley  sheet.] 

Dalton  phyllite. 

See  under  Dalton  fm. 

Dalton  gneiss. 

Pre-Cambrian : Northwestern  Connecticut. 

W.  M.  Agar,  1932  (Am.  Jour.  Sci..  5th,  vol.  23,  p.  35),  mapped  a fm.  called 
Dalton  gmis *,  but  this  name  was  not  mentioned  in  text,  and  map  did  not  show 
town  of  Dalton. 

Dalton  sandstone  member  (of  Mesaverde  formation). 

Upper  Cretaceous:  Northwestern  New  Mexico  (Gallup  region). 

J.  D.  Sears,  1934  (U.  8.  G.  8.  Bull.  860A).  Dalton  ss.  memb.  of  Mesaverde  fm. — 
Massive  sss.  that  laterally  replace  the  upper  part  of  DilcO  coal  memb.  of  Mesaverde 
fm.  in  part  of  area  from  Gallup  eastward  toward  Mount  Taylor.  In  N.  part  of 
T.  16  N.,  R.  17  W.  this  ss.  body  is  180 ± ft.  thick,  and  includes  only  2 thin 
beds  of  softer  ss.  and  sandy  sh.  To  E.  It  is  both  split  and  underlain  by  beds 
of  marine  sh.  composing  the  W.  end  of  Mulatto  tongue  of  Mancos  sh.  Where  spilt 
by  Mulatto  tongue  the  upper  memb.  of  Dalton  ss.  is  100±  ft.  thick  and  the  lower 
memb.  72 ± ft.  thick.  Still  further  E.  both  sss.  are  completely  replaced  by  marine 
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Man  cos  sh.  Named  for  excellent  exposures  ot  Dalton  Pass,  where  it  supports  the 
divide  and  forms  a conspicuous  bench  in  canyon  draining  to  X.  Is  of  Colorado 

age. 

Damascus  red  shale. 

Upper  Devonian:  Northeastern  Pennsylvania  (Monroe,  Pike,  Wayne,  Sus- 
quehanna, Perry,  and  Bradford  Counties). 

B.  Willard.  1936  (Geol.  80c.  Am.  Bull.,  vol.  47.  No.  4.  pp.  671,  584-686).  Damascus 
red  sh.  introduced  to  replace  Montrose  red  sh.  of  I.  C.  White,  preoccupied  by 
Montrose  ss.  of  N.  Y„  and  poorly  exposed  at  White’s  type  loc.,  Montrose,  Susque- 
hanna Co.,  Pa.  Crops  out  around  Beach  I-ake  (also  written  Beech  Lake)  on  main 
highway,  and  thence  N.  to  and  along  Delaware  River,  where  It  is  well  exposed  near 
Damascus,  Wayne  Co.  At  Montrose,  Susquehunna  Co.,  it  is  probably  less  than 
100  ft.  thick,  in  central  Wayne  Co.  200  ft.,  near  Dmnascus  400  ft.  and  possibly 
considerably  more.  I Distribution  described.]  Underlies  Honesdale  ss.  and  overlies 
Paupack  ss.  memb.  of  Shohola  fin.  Is  lowest  persistent  red  div.  of  Catskill 
group,  and  Is  of  Canadaway  age.  North  of  the  Anthracite  fields  the  Damascus 
overlies  New  Milford  fm. 

Darn  Lake  quartzite. 

Pre-Cambrian : .Minnesota. 

H.  B.  Ayers,  1911  (ScI.,  n.  s.,  vol.  33,  p.  465).  Dam  Lake  qtsite . — The  qtzite  of 
Dam  Lake  (Aitkin  Co..  Minn.)  baa  been  explored  by  drilling  through  both  con- 
tacts  with  adjoining  rock,  and  results  prove  It  to  be  Pokegama  qtzite,  here  over- 
lying  Keewatln  fm. 

Damnation  limestone. 

Middle  (?)  Cambrian:  Northwestern  Montana. 

C.  F.  Delss,  1933  (Mont.  Bur.  Mines  and  Geol.  Mem.  6,  pp.  35  and  passim).  Damna- 
tion Is. — Most  distinguishing  feature  Is  bright  buff  color  to  which  it  weathers.  At 
type  loc.  consists  of  platy,  dull-gray  to  tan-gray,  fine-grained,  fairly  pure  Is.  in 
beds  averaging  1 inch  in  thickness,  with  irregular  bedding  surfaces,  and  with  a 
few  flakes  and  nodules  of  buff  clay  Irregularly  distributed  both  btw.  and  within 
the  ls«.  Thickness  averages  25  ft.  Overlies  Wolsey  sh.  (Middle  Camb.)  and 
underlies  Nannie  Basin  Is.  Forms  the  steep  slope  at  foot  of  the  cliffs  on  SW. 
side  of  Pagoda  Mtn  in  NE.  *4  sec.  9,  T.  22  N.,  R.  13  W.  This  slope  lies  at  head 
of  Damnation  Creek,  which  flows  8W. 

C.  F.  Deiss,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  40,  No.  1,  p.  98),  assigned  this  fm. 
to  Middle  Camb.  without  a query. 

Dana  diorite. 

Late  Carboniferous  or  post -Carboniferous : Central  Massachusetts  and 
southwestern  New  Hampshire. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  pp.  244-247  and  map).  Dana  diorite. — 
A broad  band  of  black  hornblende-plagioclane  rock,  generally  foliated  and  then 
commonly  called  hornblende  schist,  which  forms  a selvage  to  Monson  grano- 
diorite  and  follows  ail  the  sinuosity  of  its  boundary.  It  also  !>orders  all  large 
arcus  of  schistose  rocks  resting  in  this  gneiss.  A second  band  of  white,  very 
fine-grained  granite  or  aplite  [New  Salem  aplite]  commonly  occurs  next  inward, 
separating  this  mafic  zone  from  the  normal  coarser  gruy  granite  gneiss  of  central 
area.  The  alternating  layers  of  black  diorite  and  white  aplite  make  up  the  “rib- 
bon gneiss.”  Is  well  developed  across  Ware  and  Dana,  Mass. 

Dana. 

Name  applied  to  a glacial  lake,  of  Pleist.  age,  in  Great  Lakes  region.  (See 
U.  S.  G.  S.  Mon.  53,  1915,  p.  469.) 

Danbury  granodiorite  gneiss. 

Pre-Cambrian  (?):  Western  Connecticut. 

H.  E.  Gregory,  1906  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  6,  pp.  104.  108.  and 
map).  Danbury  granodiorite  gneiss. — Presents  two  important  facies — biotlte 
granite  and  a diorite  In  which  hornblende  becomes  an  important  constituent  and 
quartz  Is  less  prominent.  The  two  grade  into  each  other,  although  generally 
speaking,  more  hornblende*  occurs  in  Greenwich  and  Wilton  areas  and  parts  of 
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Monroe  than  in  the  mass  N.  of  Danbury.  The  rock  is  prevailingly  porphyritlc, 
with  pink  or  white  pbenoorysts  of  feldspar,  closely  crowded,  often  attaining  a 
length  of  1 to  2 inches.  The  groundnuts*  in  which  the  larger  feldspar  crystals  are 
set  consists  essentially  of  two  varieties  of  feldspar,  quartz,  and  biotite  or  horn- 
blende or  both.  Of  Igneous  origin  and  intruded  before  metamorphlc  action 
converts!  igneous  and  sod.  rocks  alike  Into  gneisses  and  schists. 

W.  M.  Agar,  1933  (Am.  Jour.  Scl.,  5th,  vol.  25,  pp.  1-19).  Danbury  granodiorite 
gneiss  of  1907  map  of  Conn.,  by  II.  E.  Gregory  and  H.  H.  Robinson,  continues  into 
Westchester  Co.,  N.  Y.,  where  it  is  called  Harrison  diorite.  It  includes  a number 
of  more  or  less  intermingled  rock  types  whose  different  phases  are  not  equally 
developed  in  all  areas  In  which  they  occur.  It  is  not  a unit  but  a very  variable 
fm.,  usually  with  high  content  of  hornblende  and  a porphyritlc  aspect.  It  grades 
into  biotite  schists  and  quurtz-ollgoclase-biotlte  gneisses  and  all  these  types  are 
intersected  and  sometimes  Intimately  penetrated  by  granite  and  pegmatite.  Writer 
tentatively  plan*  the  complex  in  pre-Camb.  with  probably  exception  of  the 
youngest  granite,  which  may  be  ns  young  as  Ord. 

W.  M.  Agar,  1934  (Am.  Jour.  Sci.,  6th,  vol.  27.  pp.  354-373).  Danbury  gneiss  Is  In 
part  composed  of  Thomaston  granite.  It  intrudes  Grenville. 

Danby  formation. 

Lower  Cambrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith.  1932  (Wash.  Acad.  Scl.  Jour.,  vol.  22,  pp.  300,  396).  Dauby  fm. — Is  a 
departure  from  the  usual  carbonate  deposits  of  the  Valley.  Great  variety  of  beds 
in  the  fm.,  but  they  are  sepuruted  from  the  other  fins,  chiefly  by  amount  of  ss. 
and  qtzlte  and  by  their  varicolored  dolomites.  The  qtzite  beds  are  composed 
of  clean  white  sand,  in  layers  1 or  2 ft.  thick,  interbedded  with  massive  dolomites 
like  those  of  underlying  Rutland  dol.,  and  with  transitional  strata,  like  sandy 
dolomites  and  ss.  The  qtzlte  beds  usually  stand  out  like  white  reefs  above  the 
other  layers.  Some  peculiar  dolomites,  of  pink,  buff,  and  green  colors,  also  occur. 
These  are  very  fine-grained  and  tough  and  form  ridges.  Associated  are  thin 

seams  and  layers  of  greenish  si.  Beds  considerably  folded.  Thlckuess  300:+;  ft. 
Grades  Into  overlying  Wallingford  dol.  Is=  Uubbardton  si.,  Stiles  phyllite,  and 
Brezee  phyllite. 

Named  for  fact  that  It  surrounds  town  of  Danby,  Rutland  Co.,  in  Wal- 
lingford quad. 

Danby  member. 

A term  applied  by  G.  H.  Chadwick  (Pan-Am.  Geol.,  vol.  00,  1033,  pp.  90. 
348,  349,  350,  354)  to  Dalmanclla  danbi/i  zone  of  Cayuta  sh.  memb.  of  Che- 
mung fm.  of  central  southern  N.  Y. 

Danforth  member  (of  Dundas  formation). 

Ordovician : Ontario. 

W.  A.  Parks,  1925  (Ontario  Dept.  Mines  32d  Ann.  Rept.,  pt.  7,  p.  107). 

Danforth  formation. 

Pliocene:  Southeastern  Oregon  (Harney  Basin). 

A.  M.  Piper,  T.  W.  Robinson,  and  C.  F.  Park.  Jr.  (U.  S.  G.  S.  W.  S.  P.  in  press). 
Danforth  fm. — In  vicinity  of  Burns  the  upper  part  consists  of  a distinctive  rhyo- 
litic tuff-breccia  memb.,  also  stratified  siltstone.  ss.,  tuff,  and  volcanic  ash,  with 
layers  of  glassy  or  perlitic  rhyolite  at  a few  horizons;  nnd  the  lower  part  con- 
sists of  massive  rhyolite,  commonly  spherulitlc.  In  dist.  S.  of  Harney  Playa  the 
fm.  consists  of  (descending)  : (1)  the  distinctive  tuff-breccia  memb.  and  associated 
rocks;  (2)  an  equally  distinctive  basaltic  breccia  memb.  and  associated  siltsione. 
bs.,  and  cgL  and  2 intercalated  layers  of  basalt ; (3)  stratified  siltstone.  ss.,  and 
usb ; and  (4)  spherulitlc  rhyolite.  Thickness  20  to  800-f  ft.  Rests  uncon.  on 
Steens  basalt.  Is  uncon.  overlain  by  Harney  fm.  in  some  areas  and  by  faugh 
that  may  be  younger  than  Harney  fm.  in  other  areas.  Named  for  Danforth  Ranch. 

tDannemora  formation. 

Pre-Cambrian:  Northeastern  New  York  (Clinton  and  Franklin  Counties). 

II.  P.  Cushing,  1901  (N.  Y.  State  Mus.  53d  Ann.  Rept.,  pt.  1,  pp.  r36  to  r69  and 
map).  Dannemora  fin. — A complex  of  gneiss  and  granite.  Gneisses  of  unknown 
origin  (probably  mostly  Igneous,  iu  part  certainly  igneous),  and  include  four  varie 
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ti^s,  which  grade  into  one  another  through  Intermediate  varieties.  Whether  Dan- 
nemora  rocks  are  older,  younger,  or  of  same  age  us  sedimentary  Grenville  rocks 
does  not  appear.  If  there  is  any  fm.  in  northern  Adirondack  region  which  is  — 
Ottawa  gneiss  of  Canada,  or  which  may  be  of  Archean  age  (In  restricted  sense 
in  which  that  term  is  now  employed  by  U.  S.  Geol.  Survey  ) it  is  this  Dannemora 
fm.  Unfortunately,  In  the  dist.  in  Clinton  and  Franklin  Counties  where  it  pre- 
vails, the  Grenville  series  I9  practically  absent.  Very  similar  gneisses  are  asso- 
ciated with  undoubted  Grenville  rocks  in  western  Adirondack!*.  In  ordinary  Duune- 
inora  gneiss  garnet  is  rare  but  it  is  abundant  in  the  Grenville  gneisses.  The  fm. 
is  well  exposed  all  over  Dannemora  Mtn  and  throughout  Dannemora  Twp,  Clinton 
Co. 

IT.  P.  Cushing,  1902  (N.  Y.  State  Mus.  54th  Ann.  Kept.,  pt.  1,  pp.  r81  to  r82). 
“Dannemora”  fm. — Closely  interbanded  with  the  lss.  and  schists  of  the  Grenville 
are  granitic,  gabbrole,  and  other  gneisses  which  seem  to  represent  closely  contemp. 
Igneous  Intrusions.  In  other  districts  (Clinton  Co.,  for  example)  these  or  similar 
gneisses  are  found  by  themselves  and  represent  the  fundamental  gneiss,  if  that  fm. 
appears  at  all  in  Adirondack  region.  From  difficulty  of  establishing  this  and  of 
defining  any  separation  from  Grenville  rocks,  the  writer  a year  ago  proposed 
to  refer  such  rocks  to  ‘‘Dannemora”  fm.,  the  term  being  wholly  provisional,  and 
to  applj’  to  areas  of  gneiss  where  the  distinctive  rocks  of  the  Grenville  are  absent, 
yet  whose  proper  reference  to  the  fundamental  gneiss  is  wholly  doubtful.  It  is 
thought  likely  these  rocks  belong  with  Grenville  series,  but  it  is  convenient  to 
give  them  a separate  designation  for  present.  In  western  Adironducks  Smyth’s 
recent  work  has  shown  an  abundance  of  a granitic  gneiss  which  has  unmistakable 
Irruptive  contacts  against  the  Grenville  rocks  quite  like  those  to  N.  in  Canada. 
Whether  these  granites  are  the  equivalents  of  those  in  the  eruptive  center  of  the 
Adlrondaeks,  or  of  the  Dannemora  granitic  gneiss,  or  are  wholly  distinct  from 
either,  seems  entirely  uncertain. 

H.  I*.  Cushing,  1905  (N.  Y.  State  Mus.  Bull.  95).  Doubtful  gneisses  (Saranac  fm.). — 
Ked  acid  gneisses,  practically  but  not  utterly  free  from  Grenville  admixture  and  at 
same  time  seem  to  have  no  connection  with  the  later  igneous  intrusions ; often 
interbanded  with  and  often  In  large  masses  are  two  other  kinds  of  gneiss  of  com- 
mon occurrence,  gray  and  black.  Nearly  all  or  quite  all  seem  to  be  igneous.  Un- 
certain whether  same  as  Ottawa  gneiss  of  Canada.  Saranac  fm.  is  here  introduced 
to  replace  “Dannemorn  fm.,”  because  of  possible  confusion  of  latter  name  with  a 
noted  Scandinavian  locality.  The  rocks  are  well  exposed  along  Saranac  River, 
Clinton  Co.,  and  its  near  vicinity. 

D.  H.  Newland,  1908  (N.  Y.  State  Mus.  Bull.  119,  pp.  8-22).  Saranao  fm. — 
Gneisses  of  undet.  origin.  Mainly  red  acid  gneisses,  but  other  gneisses  also  present. 
More  detailed  investigation  may  resolve  them  into  elements  which  can  be  classed 
with  the  igneous  or  the  sed.  series,  but  they  have  been  found  so  far  to  have  no 
well-defined  connection  with  either.  Principal  area  of  these  gneisses  seems  to  be 
on  northern  borders  in  Clinton  and  Franklin  Counties. 

H.  L.  Ailing,  1919  (N.  Y.  State  Mus.  Bull.  207,  208,  pp.  113-145).  North  of  town 
of  Saranac  Like  are  a variety  of  gneisses  and  granitelike  rocks  that  are  today 
a puzzle  to  most  observant  and  careful  workers.  Some  may  be  igneous  but  others 
are  sed.  These  doubtful  gneisses  are  sometimes  referred  to  as  Saranao  fm.  Many 
of  these  gneisses  are  certainly  later  than  the  Grenville.  Some  of  granites  may  be 
older  than  Grenville,  but  this  is  not  determined. 

W.  J.  Miller,  1919  (Jour.  Geol.,  vol.  27,  pp.  28-64).  The  Lyon  Mtn  granite  is  per- 
haps most  conspicuous  memb.  of  Cushing’s  Saranac  fm. 

tDan  River  series. 

A name  applied  by  E.  Emmons  (Geol.  Kept,  of  Midland  Counties  of  N.  C., 
N.  C.  Geol.  Surv.,  1856)  to  the  Upper  Triassic  rocks  (Newark  group) 
of  Dan  River  region  of  central  northern  No.  Car. 

Danville  stage. 

Pennsylvanian : Western  Arkansas  coal  field  and  central  eastern  Oklahoma. 

A.  Winslow,  1896  (N.  Y.  Acad.  Sci.  Trans.,  vol.  15,  p.  51).  Danville  stage. — Undiff. 
Coal  Measures,  underlying  Appleton  stage  in  Ind.  Terr,  and  Ark.  Thickness  not 
measured. 

Represents  lower  part  of  Atoka  fm. 

Probably  named  for  Danville,  Yell  Co.,  Ark. 
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Danville  Landing  group. 

Danville  Landing  beds. 

Synonymous  terms  upplied  to  uppermost  part  of  Jackson  fm.  of  La.  and 
Miss,  by  M.  A.  Hanna,  "D.  Graven,  and  J.  McGuirt  (11th  Ann.  Field 
Trip  Shreveport  Geol.  Soc.,  1934,  table  opp.  p.  30,  pp.  35-37).  Not 
described,  but  said  to  correspond  to  Cocoa  sand  of  Cushman  and  to  bo 
younger  than  typical  Cocoa  sand.  Said  to  overlie  Yazoo  ‘'group,”  but 
apparently  the  beds  were  In  previous  repts  included  in  Yazoo  of  Miss. 
Fossils  mentioned.  Danville  Landing  is  said  to  be  on  Ouachita  River 
in  Catahoula  Parish,  La. 

Darby  formation. 

Upper  and  Middle  Devonian : Northwestern  Wyoming. 

E.  Blackwelder,  1918  (Wash.  Acad.  Sci.  Jour.,  vol.  8,  p.  420).  Darby  fm. — Intro- 
duction of  this  new  name  is  made  necessary  because  none  in  present  use  fits 
stratigraphy  of  western  Wyo.  The  Darby  la  apparently  = Peale's  Three  Forks 
ab.  plus  upper  part  of  his  Jefferson  la.  It  rests  dlacon.  on  Leigh  dol.  memb.  of 
Rlghorn  dol.,  and  in  some  places  on  underlying  massive  memb.  of  the  Bighorn. 
It  is  separated  from  overlying  Madison  la.  locally,  if  not  generally,  by  eroded 
surface.  Consists  of  n varied  sequence  of  shales  and  dolomites,  of  white,  gray, 
green,  lavender,  buff,  red.  brown,  and  blnck  colors:  but  somber  colors  predominate. 
Some  lasts  are  massive,  others  thin  and  brittle.  Fossils  rare.  Manual  for 
canyon  of  Darby  Creek,  on  W.  slope  of  Teton  Range,  where  well  exposed.  Extends 
over  most  of  MW.  Wyo.  [Give*  detailed  section  (footlug  42S*(i  ft.)  on  K.  slope 
of  Sheep  Mtu  near  head  of  Green  River.] 

Daredevil  formation. 

Pre-Cambrian:  Kenora  district,  Ontario. 

F.  J.  Petttjohn,  1935  (Geol.  Soe.  Am.  Bull.,  vol.  48,  pp.  1895,  19(g).  map.  etc.). 

Darien  moraine. 

Pleistocene  (Wisconsin  stagp)  : Southern  Wisconsin.  Shown  on  moraine 
map  (pi.  23)  of  U.  S.  G.  S.  P.  P.  1 00.  Named  for  Darien,  Walworth  Co. 

Darling  oil  sand. 

A subsurface  oil  sand  in  Warren  Co.,  Pa„  stated  by  Carll  (1883)  to  lie 
190  ft.  higher  titan  Sheffield  or  Blue  Jay  oil  sand  and  lower  than  Builtown 
oil  sand.  Probably  of  Chemung  age. 

Darling  sand. 

A subsurface  sand  in  lower  part,  of  Kootenai  fm.  (Lower  Cret.)  in  Cntbank 
dist.,  Glacier  Co.,  NW.  Mont.  According  to  J.  G.  Bertram  (Geol.  of  nat. 
gas,  A.  A.  P.  G„  1935,  pp.  257,  207)  this  sand  is  now  called  Cutbank 
tand. 

Darlington  shale.  (In  Allegheny  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Beaver  County). 

J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q.  pp.  308-318).  (See  under  Darlington 
underclay.  J 

Darlington  underclay.  (In  Allegheny  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Beaver  County). 

J,  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q,  pp.  308-318).  [The  following 
succession  of  beds  is  given  (dcsceudiug)  : Darlington  coal  (Upper  Kittanning)  ; 
Darlington  underclay;  Darlington  shales;  Darlington  plant  bed;  Klttaunfug  coal.] 

Darlington  plant  bed.  (In  Allegheny  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Beaver  County). 

J.  P.  Lealey,  1878  (2d  1‘a.  Geol.  Surv,  Rept.  Q,  pp.  308-318).  (See  under  Darlington 
underclay.  ] 
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Darlington  granodiorite. 

Jurassic  (?):  British  Columbia. 

W.  L.  Uglow,  1922  (Canada  (3«il.  Surv.  Snmm,  Rept.  1921,  pt.  A.  p.  80). 

Dashner  limestone. 

Pennsylvanian : Northeastern  Kansas. 

H.  C.  Moore,  Sept.  4—7,  1936  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook,  p. 
41).  Dashner  I*. — Basal  memb.  of  Topeka  la.  Rests  on  Calhoun  sh.  and  underlies 
Jones  Point  sh.  Consists  of  light-bluish  Is.  that  weathers  brown,  fine  grained, 
dense,  massive;  upper  1 ft.  contains  chert  nodules  and  Oaagia ; lower  2*6  ft.  has 
some  large  Triticitc*.  Allorisma,  and  Oxaffia.  Braehlopods  and  Bryozoans  common 
throughout.  Thickness  5 Mi  ft.  [Derivation  of  name  not  stated.] 

G.  E.  Condra  and  E.  C.  Reed,  June  1937  (Nebr.  Geol.  Surv.  Bull.  11.  2d  ser..  p.  52). 
Dr.  Moore  in  1935  [not  regarded  as  publication]  and  again  In  1936  (10th  Ann. 
Field  Conf.  Kans.  Geol.  Soc.  Guidebook,  p.  41)  used  “Dashner  Is.”  for  the  lower 
men«b.  of  Topeka  Is.  but  In  a publication  Issued  in  1936  (Kans.  Geol.  Surv.  Bull. 
22,  pp.  194,  195  I issued  Aug.  31,  19361)  did  not  use  the  name.  I)r.  Moore  states 
(personal  communication)  that  his  type  loc.  Is  Dashner  farm,  SE.  of  Haynies 
Station  (now  Sargents  siding)  in  Iowa.  The  interval  which  Moore  classified  as 
‘•Dashner”  at  his  type  loc.  appears  to  have  included  not  only  the  interval 
which  he  classified  as  "Dashner”  In  Kans.  River  Valley,  but  also  the  Iowa  Point  sh. 
and  Curzen  Is.  members.  This  memb.  is  too  poorly  defined  on  Dashner  farm  to 
permit  its  being  a good  type  loc.  But  at  mouth  of  Wolf  River  the  Wolf  River  Is. 
Is  separated  from  Curzen  Is.  above  by  10 ± ft.  of  sh.  and  shows  as  complete  a devel- 
opment as  was  seen  in  all  of  area  covered  in  this  study,  lu  view  of  these  facts 
and  because  Dr.  Moore  may  have  abandoned  “Dashner,”  writers  feel  they  are 
justified  in  giving  new  name  Wolf  Fiver  to  lower  memb.  of  the  Topeka,  defining 
a type  loc.  where  it  Is  well  developed  and  clearly  set  off  from  other  Is.  members 
both  above  and  below. 

Datil  formation. 

Tertiary  (probably  late)  : Southwestern  New  Mexico  (Alamosa  Creek 
Valley,  Socorro  County). 

D.  E.  Winchester,  1020  (U.  S.  U.  S.  Bull.  710A).  Halil  fm. — Well-Indurated  tuffs, 
rhyolites,  cross- bedded  ssa.,  and  cgls.  Members  very  variable.  Thickness  2,000  ± 
ft.  Underlies  Quat.  gravels  and  uncon.  overlies  Chamiso  (Upper  Cret.)  and 
older  fms.  No  fossils.  Regarded  as  probably  late  Tert.  Named  for  fact  it  is 
the  mountain-forming  series  of  Datil  Mtus. 

Daube  member  (of  Hoxbar  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z.  p.  16).  Home  600  ft.  above 
Anadurche  memb.  of  Iloxlair  fm.  Is  Daube.  memb.  of  lloxbar,  including  a Is.  similar 
to  Anadarcbe  Is.,  associated  in  one  locality  with  u Is.  cgl.  Just  below  Daube  Is. 
occurs  only  bed  of  coal  kuown  in  Ardmore  basin.  It  reaches  max.  reported  thickness 
of  4 ft.,  and  is  known  for  at  least  4 mi.  along  the  strike  in  T.  5 S.,  R.  2 E. 
Above  Daube  Is.  the  upper  1200  ft.  of  lloxbar  fm.  consist  of  tan  to  brown  shales 
with  several  sandy  lss.  or  calc,  ssb.,  including  Zuckerman  aandy  la.  memb. 

C.  W.  Tomlinson,  1929  (Okla.  Geol.  Surv.  Bull.  46.  p.  44 1.  Some  400  to  600  ft. 
above  Anadarche  memb.  occurs  the  10-foot  Daube  Is.,  so  named  for  occurrence 
at  abandoned  coal  mine  of  Daube,  Wcstbeimer,  Munzcshelmer,  and  Zuckerman.  In 
8E*4  of  sec.  8,  T.  5 S.,  It.  2 E.  Of  similar  character  to  Anadarche  Is.  Imme- 
diately beneath  It  lies  only  known  coal  bed  (4  ft.  thick)  in  Ardmore  Basin.  Lies 
400  to  500  ft.  below  Zuckerman  memb.  of  Hoxbar  fm. 

Davenport  beds. 

Middle  and  Upper  Devonian : Eastern  Iowa. 

W.  H.  Norton,  1894  (Iowa  Acad.  Scl.  Proc.,  vol.  1,  pt.  4,  p.  24).  The  name  Loiter 
Davenport  bed*  Is  suggested  for  lower  nonfossiliferous  Is.  at  Davenport,  which 
furnished  the  fragments  for  second  stage  of  Fayette  breccia;  and  Upper  Davenport 
bed*  is  suggested  for  fossiliferous  Is.  overlying  Lower  Davenport  beds  and  hereto- 
fore called  Oyrocera*  beds,  also  included  in  Fayette  breccia.  The  Lower  Davenport 
beds  overlie  Kenwood  beds. 

In  1896  (Iowa  Geol.  Surv.  vol.  4,  pp.  121  + ) Norton  introduced  Wapsipiiti- 
con  stage  tor  beds  underlying  Cedar  Valley  Is.  and  overlying  Coggon 
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substage,  and  included  in  it  the  Davenport,  Kenwood,  and  older  beds. 
In  1901  Norton  transferred  his  Coggon  beds  to  Dev.  and  to  Wapeipinicon 
Is.  This  definition  of  Wapsipinicon  Is.  was  followed  for  many  years: 
but  in  1928  (Iowa  Univ.  Studies,  vol.  12,  No.  7,  n.  s.  No.  14)  C.  H. 
Belanskl  treated  Upper  Davenport  beds  of  Iowa  Geol.  Survey  as  basal 
memb.  of  Cedar  Valley  Is.,  “in  accordance  with  field  work  done  by  M.  A. 
Stainbrook  (unpublished  thesis,  State  Univ.  of  Iowa).”  Kept.  9th  Ann. 
Field  Conf.  Kans.  Geol.  Soc.,  1935,  fig.  1,  divided  Wapeipinicon  Is.  into 
(descending)  Davenport  memb..  Spring  Grove  memb.  (new  name),  Ken- 
wood memb.,  Otis  memb.,  and  Coggon  memb.  and  showed  Davenport 
memb.  as  older  than  Independence  eh.,  a distinct  fm.  (See  also  tinder 
Independence  sh.)  In  this  same  vol.  (p.  260)  M.  A.  Stainbrook  stated  : 
“Upper”  Davenport  is  sublit hographic  and  belongs  to  Cedar  Valley  Is. 
[Upper  Dev.]. 

Davenport  member. 

Upper  Ordovician : Toronto,  Canada. 

W.  A.  Parks,  1924  (Geol.  Soc.  Am.  Bull.,  vol.  35.  pp.  103-104). 

See  quotation  under  Dundas  fm.  Type  loc.  not  stated. 

fDavid  City  formation. 

Pleistocene  (early  Nebraskan)  : Eastern  Nebraska. 

A.  L.  Lugn  and  0.  E.  Condra,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43.  No.  1.  p.  190). 
David  City  fm.  (early  Nebraskan),  a gravel  and  sand  deposit  20  to  100  ft.  thick 
is  at  base  of  Pleist.  section  In  eastern  Nebr.  Is  overlain  by  Nebraskan  till  and 
gumbotil  up  to  100  ft.  in  thickness. 

A.  L.  Lugn,  1934  (Nebr.  State  Mus.  vol.  1,  Bull.  41,  pp.  326.  332-333).  David  City 
fm.  (Nebraskan)  consists  of  out  wash  fluvioglacial  material  of  sand,  gravel,  and 
some  clay.  Thickness  few  ft.  to  150  ft.  Underlies  Nebraskan  till  and  is  be- 
lieved to  be  of  Nebraskan  age.  Is  widespread,  but  not  a continuous  sheet,  be- 
cause of  bedrock  on  which  it  was  deposited.  Fills  old  buried  pre-Plelst.  valleys. 
Said  to  be  150  ft.  thick  E.  of  David  City,  where  it  has  been  penetrated  in 
deep  test  wells.  Rests  uncoil,  on  Cret. 

Davidson  sands. 

Davidson  shallow  sand  has  been  applied  to  a subsurface  sand  in  Brazil  fm. 
(Penn.)  of  Ind.  and  Davidson  deep  sand  to  a subsurface  sand  of  Chester 
(Miss.)  age  in  Ind.  that  has  been  correlated  with  Tar  Springs  ss. 

Davidson  granophyre. 

Pre-Cambrian:  Southwestern  Oklahoma  (Wichita  Mountains). 

M.  G.  Hoffman.  1930  (Okla.  Geol.  Surv.  Bull.  52,  pp.  39—48).  Davidson  rjrano- 
phyre. — Very  fine-grained  to  dense  granophyre,  of  light  pink  to  dark  gray  color, 
with  blackish  streaks.  Is  a fine-grained  intergrowth  of  quartz  and  alkali  feldspar. 
Outcrops  in  W.  half  of  Davidson  Hill  and  NW.  along  Little  Medicine  Crack  for 
about  % mi.  Considered  younger  than  Saddle  Mtn  granophyre  and  older  than 
Carlton  granophyre.  Is  intruded  by  Lugert  granophyre. 

tDavion  rock. 

Miocene:  Southern  Mississippi. 

B.  L C.  Wnilos,  1854  (Kept.  Agrlc.  and  Geol.  Miss.,  pp.  214—216).  Darion  I{<>ck  of 
Fort  Adams. — Ss.  of  argillo-siliceous  composition,  dingy  white  color,  small  pro- 
portion of  sarnl.  cemented  together  and  tinged  by  brownish  red  metallic  oxide. 

| Distribution  described.  Seems  to  regard  it  same  as  tGrand  Gulf  ss.J 

E.  N.  Lowe.  1915  (Miss.  Geol.  Surv.  Bull.  12,  p.  90).  Davion  rock  (ifiocene  f),  350 
to  400  ft.  thick,  sandy  clay  rock  of  light  gray  to  brownish  gray  color  with  a 
cementing  material  of  reddish  brown  to  purple  iron  oxide.  Should  probably  be 
considered  a fin.  in  Grand  Gulf  group.  Underlies  Pascagoula  fm.  and  overlies 
Grand  Gulf  ss. 

The  Davion  Rock  of  Wailes  is  now  considered  to  probably  be  Catahoula 
ss.  The  Davion  rock  of  Lowe  is  Hattiesburg  clay,  in  whole  or  in  part. 
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Named,  according  to  E.  N.  Lowe,  for  outcrops  In  precipitous  bluff  at  Fort 
Adams,  Wilkinson  Co.,  “which  is  now  usually  called  Fort  Adams  Hills, 
but  is  also  called  Loft  us  Heights,  a name  by  which  it  was  exclusively 
known  In  early  part  of  19th  century.  During  the  French  occupation  of 
Miss.,  about  beginning  of  18th  century,  this  bluff  was  called  La  Roche  ft 
Davion,  so  named  for  a pious  and  devoted  priest  of  that  name,  who  had 
established  a mission  there.” 

Davis  formation.  (In  Elvins  group.) 

Upper  Cambrian:  Missouri. 

E.  R.  Buckley.  1907  (Mo.  Bur.  Geol.  and  Mines  vol.  10.  2d  ser..  separate),  in  a 
table  divided  Elvina  fm.  into  (descending)  Doe  Run,  Derby,  and  Davis,  without 
defining  the  subdivisions. 

H.  A.  Buehler,  1907  (Mo.  Bur.  Geol.  and  Mines  vol.  6,  2d  aer.,  p.  281).  Daria  fm. — 
Bluish,  impure,  calc.  ah.  intercalated  with  thin  beds  of  mag.  Is.  and  dol.  Underlies 
Derby  and  overlies  Bonne  Terre.  Thickness  100  ft. 

E.  R.  Buckley,  1909  (Mo.  Bur.  Geol.  and  Mines  vol.  9.  pt.  1,  p.  33).  Davis  fm. — • 
Much  blue  sh.  with  aren.  dol..  Is.,  and  Ih.  cgl.  Thickness  150  to  190  ft.  The 
persistent  Central  marble  boulder  memb.  lies  63  ft.  below  top.  Underlies  Derby 
fm.  and  overlies  Bonne  Terre  fm.  Is  lower  part  of  Elvins  fm.  of  Ulrich. 

G.  W.  Crane,  1912  (Mo.  Bur.  Geol.  and  Mines  vol.  10.  2d  ser.).  Darts  fm. — Mainly 
alternating  beds  of  soft  ah.,  shaly  1«..  and  cgl.  Upper  memb..  70  ft.  thick,  can  be 
distinguished  from  lower  memb.  by  comparative  abundance  of  soft  ah.  beds  from  a 
few  inches  to  9 ft.  thick,  and  by  absence  of  “edgewise”  cgl.  Lower  memb.  consists 
of  100  ft.  of  very  shaly  mag.  Is.,  thin  beds  of  “edgewise”  cgl.,  and  thicker  beds 
of  soft  sh.  with  horizontal  thin  plates  or  discs  of  Is.  Overlies  Bonneterre  fm.  and 
conformably  underlies  Derby  fm. 

H.  A.  Buehler,  1917  (Am.  Inst.  Min.  Eugrs.  Bull.  130.  pp.  1699-1718).  Davis  sh. — - 
Chiefly  thin-bedded  dolomitlc  Is.  and  sh.  with  several  layers  of  edgewise  cgl.,  the 
latter  chiefly  in  lower  part  and  distinctive  of  fm.  A boulder  horizon  of  pure  Is., 
the  boulders  usually  less  than  6 ft.  thick,  lies  100  ft.  above  base. 

Named  for  outcrops  on  Davis  Creek,  St.  Francois  Co. 

Davis  oil  and  gas  horizon. 

Name  applied  to  85:t  ft.  of  lenticular  subsurface  sands.  Is.,  and  sh.  in  Cot- 
ton Valley  field,  Webster  Co.,  NW.  La.,  stated  to  lie  at  a horizon  cor- 
responding to  a lower  part  of  Glen  Rose  fm.  of  Trinity  group  (Lower 
(’ret.).  Named  for  lease  on  which  first  well  was  drilled  to  these  beds. 
Includes  at  top  a l>ed  that  has  been  called  Tillman  sand  lens , and  lower 
down  a bed  that  has  been  called  Bodcatc  sand  lens. 

Davis  Creek  beds. 

Miocene:  Northwestern  Nevada  (Washoe  County). 

R.  W.  Chaney.  1924  (Geol  80c.  Am.  Bull.,  vol.  35,  pp.  162-163).  Davis  Creek  beds. — 
A series  of  tuff,  as.,  and  ah.  underlying  Modoc  lavas  in  Washoe  Co.  Fossil  plants 
in  white  dlatomaceous  unIi  In  these  beds  seem  to  clearly  establish  their  Mlo.  age. 

Dawn  limestone  member  (of  Monte  Cristo  limestone). 

Misslssippian  (lower)  : Southeastern  Nevada  (Goodsprings  region). 

D.  F.  Hewett.  1931  (U.  8.  O.  8.  P.  P.  162,  pp.  10,  17,  etc.).  Drum  Is.  memb  — 
Thin-bedded  dark-gray  la. ; little  chert ; in  large  part  of  area  altered  to  dol. 
Thickness  60  to  400  ft.  Many  lower  Mias,  fossils.  Basal  memb.  of  Monte  Cristo 
la.  Underlies  Anchor  la.  memb.  Well  exposed  W.  of  Dawn  mine,  8W*4  sec.  15, 
T.  23  8.,  R.  58  E.,  Goodsprings  quad. 

Dawson  arkose. 

Upper  Cretaceous  and  Eocene  (?):  Eastern  Colorado  (Douglas  County 
region ) . 

0.  B.  Richardson,  1912  (Geol.  Soc.  Am.  Bull.,  vol.  23.  pp.  267-276).  Dawson  arkose. — 
Varicolored  cgl.,  as.,  sh.  and  clay,  rhyolitic  tuff  and  lava,  but  chiefly  aas.  and 
arkosic  grits,  with  basal  cgl.  Thickness  2,000  ft.  Contains  vertebrates  of  Eocene 
151627°— 38 37 
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age,  according  to  Gldley.  Ib  basal  fm.  of  Monument  Creek  group  of  Hayden. 
Uncon.  underlies  Castle  Rock  cgL  and  uncon.  overlies  Laramie  fm.  Lower  part 
is  regarded  as  = Arapahoe  and  Denver  fms.  [See  also  G.  B.  Richardson,  U.  S.  G.  S. 
Castle  Rock  folio,  No.  198,  1915.] 

The  age  of  this  fm.  (previously  classified  as  Eocene)  was  changed,  in  Dec. 
1935,  to  Upper  Crct.  and  Eocene  (t),  as  explained  under  Lance  fm.,  last 
entry. 

Named  for  Dawson  Butte,  about  6 mi.  SW.  of  Castle  Rock,  Douglas  Co. 

Dawson  sand. 

Drillers’  name  for  a sand  In  Mauch  Chunk  sh.  (Miss.)  of  W.  Va.  that  prob- 
ably corresponds  to  Droop  ss.  inemb.  of  W.  Va.  Survey. 

Dawson. 

Name  applied  to  a Pleist.  glacial  lake  in  Great  Lakes  region.  (See  H.  L. 
Fairchild,  Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  3,  p.  614,  1932.) 

Day  Creek  dolomite.  (In  Cimarron  group  in  Kansas;  in  Woodward  group  in 
Oklahoma.) 

Permian;  Central  southern  Kansas  and  northwestern  Oklahoma. 

F.  W.  Cragin,  1890  (Colo.  Coll.  Studios  vol.  6.  pp.  3.  44).  Dap  Creek  dol. — Nearly 
white  true  dol.,  1 to  5 or  more  ft.  thick,  overlying  Red  Bluff  sss.  ( Whitehorse  ss. 
of  present  nomenclature]  and  underlying  Hackberry  shales  in  Kans.  Included 
In  Kiger  div. 

For  subsequent  interpretations  see  tinder  Quartermaster  fm. 

R.  W.  Sawyer,  1929  (Okla.  Geol.  Surv.  Bull.  40HH).  The  term  *'Day  Creek  dol.” 
of  Cragin  has  been  applied  to  Weatherford  dol..  Greenfield  dol.,  and  Quarter- 
master dol.  It  is  believed  its  continued  use  will  only  serve  to  confuse.  Writer 
does  not  know  what  bed,  if  any,  in  SW.  Okla.,  corresponds  to  Day  Creek  dol. 
of  Kans. 

N.  Evans,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  4.  pp.  405-432).  Dap  Creek  dol  has 
2 members,  Upper  and  Lower  Day  Creek  dolomites,  separated  by  1 to  3 ft.  of 
brown  to  maroon  sh.  The  Day  Creek  was  formerly  supposed  to  occur  below 
Cloud  Chief  gyp.  In  this  paper  it  is  placed  above  Cloud  Chief  gyp. 
and  conformably  below  Quartermaster  fm.  The  Day  Creek  of  type 
area  (central  Clark  Co.,  Kans.)  consists  of  2 ft.  of  hard  light-gray  Is.  or  dolo- 
mitic  Is.  Characteristic  Whitehorse  sand  and  sh.  are  below  It,  and  above 
is  the  dark  red  or  maroon  sh.  which  makes  a contrast  in  color  to  the  reddish 
buff  of  the  Whitehorse  below.  In  this  type  area  the  Day  Creek  commonly  con- 
. tains  aggregates  of  smoky  or  reddish  chert.  In  Okla.,  particularly  in  eastern 
Harper,  western  Woods,  and  NE.  Woodward  Counties,  this  same  description  ap- 
plies to  the  Day  Creek.  Here,  however,  occurs  a pinkish  or  purplish  calcitic  or 
dolomltlc  bed.  about  3 Inches  thick,  3 ft.  above  Lower  Dap  Creek  dol.  It  seems 
well  to  include  this  upper  thin  do),  bed  ns  a part  of  the  Day  Creek  and  it  Is 
here  called  Upper  Dap  Creek  dol.  and  the  lower  bed,  which  was  called  originally 
the  Day  Creek,  is  here  called  Lower  Day  Creek  dol.  Brown  sh.,  weathering  ma- 
roon, separates  these  2 dolomites.  It  Is  not  recalled  whether  this  Upper  Day 
Creek  bed  occurs  at  type  area  in  Clark  Co.,  Kans.,  but  It  probably  does,  as  it  is 
widespread  in  its  exposures  in  NW.  Okla.  Unless  removed  by  eroBion  this 
Upper  Day  Creek  dol.  can  almost  everywhere  be  found  above  horizon  of  the 
Lower  Day  Creek.  To  W.  and  S.  of  Supply  the  Lower  Day  Creek  becomes  very 
sandy  and  even  grades  into  ss.  [Mentions  localities  where  “the  Lower  Day  Creek 
horizon  is  merely  the  top  of  Whitehorse  ss.  and  Upper  Day  Creek  is  poorly 
exposed."]  The  Day  Creek  dolomites  are  somewhat  lenticular  or  grade  laterally 
Into  sand  or  sh.  Their  horizon  can  lx.*  definitely  placed  by  sequence  of  beds  and 
change  from  WThitehorse  fm.  to  Quartermaster. 

8.  Buckstaff,  1931  (A.  A.  P.  G.  Bull.,  vol.  15.  No.  4.  pp.  434-437),  does  not  regard 
Mr.  Evans’s  interpretation  of  strat.  relations  of  various  fms.  as  proved. 

E.  H.  Sellards,  1933  (Unlv.  Tex.  Bull.  3232),  does  not  recognize  this  unit  in  Tex. 

D.  A.  Green,  1936  (A.  A.  P.  G.  Bull.,  vol.  20,  No.  11.  p.  1474).  Which  of  the  dol. 
beds  of  lower  part  of  Quartermaster  fm.  is —Day  Creek  dol.  of  NW.  Okla.  is  open 
question. 

Named  for  Day  Creek,  Clark  Co.,  Kans. 
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Day  Point  limestone. 

Lower  Ordovician:  Eastern  New  York  (Champlain  Valley). 

H.  P.  Cushing,  1905  (N.  Y.  State  Mus.  Bull.  95).  adopted  the  subdivisions  of  the 
Chary  proposed  by  E.  Brainerd  and  H.  M.  Seely  in  1888  (Am.  Geol.,  vol.  2,  pp.  325- 
330),  as  explained  under  Chazy  group.  and  proposed  Day  Point  la.  for  group  A 
or  lower  Chasy,  which  is  well  exposed  at  Day  Poiut,  Peru  Twp,  Clinton  Co. 

Dayton  limestone. 

Silurian  (Niagaran) : Southwestern  Ohio. 

E.  Orton.  1870  (Ohio  Geol.  Surv.  Kept.  Prog,  i860,  p.  143)  and  1871  (Ohio  Geol. 
Surv.  Rept.  Prog.  1870,  pp.  271,  287,  299-301,  309.  fig.  1,  opp.  p.  310).  Dayton 
atone  (1870  rept.),  Dayton  la.  (1871  rept.).  Even-bedded  massive  la.  5 to  10 
ft.  thick,  sparingly  charged  with  foBSlla  and  containing  at  leant  90  per  cent  of 
carbonate  of  lime.  Lowest  memb.  of  Niagara  group  in  Moutgomery  and  High- 
land Counties.  Overlain  by  Niagara  sh.  and  underlain  by  Clinton  [BrassfleldJ  Is. 

E.  O.  Ulrich,  1911  (Geol.  80c.  Am.  Bull.,  vol.  22,  pi.  28),  assigned  this  Is.'  to 
Clinton  epoch,  as  did  A.  F.  Foerate,  1931  (Ky.  Geol.  Surv.,  aer.  6,  vol.  36,  pp. 
172,  173).  He  gave  further  details  on  pp.  138,  149-150,  listed  the  fossils, 
and  stated  that  In  Adams  and  Highland  Couutiea  it  Is  conformably  overlain 
by  Alger  clay. 

A.  F.  Foerate,  1935  (Denison  Unlv.  Bull.,  Jour.  8ci.  Lab.,  vol.  30,  p.  133),  stated 
Dayton  la.  is  probably  younger  than  Oldham  Is.;  is  typically  exposed  in  vicinity 
of  Dayton.  Ohio ; and  la  probably  lower  Clinton. 

tDayton  moraine. 

See  under  Lake  Escarpment  morainic  system. 

Headman  limestone. 

Triassic  (?):  Southeastern  Idaho. 

G.  R.  Mansfield,  1915  (Wash.  Acad.  Sci.  Jour.,  vol.  5,  p.  492).  Deadman  la.,  150  ft. 
thick.  A memb.  of  Nugget  ss.  of  Fort  Hall  Ind.  Res.  Overlies  Higham  grit  and 
underlies  Wood  sh. 

G.  R.  Mansfield,  1916  (Wash.  Acad.  Sci.  Jour.,  vol.  6,  pp.  32,  41).  Deadman  la. 
memb.  of  Nugget  sa. — Dense  purplish-gray  Is.  of  almost  lithographic  quality,  with 
subordinate  amounts  of  gray  and  greenish  chert.  Thickness  150±  ft.  Overlies 
Higham  grit  memb.  of  Nugget  and  underlies  Wood  sh.  memb.  of  Nugget.  Named 
for  Deadman  Creek,  in  NE.  part  of  T.  4 S.,  R.  38  E.  Boise  meridian,  in  NE.  part 
of  Fort  Hall  Ind.  Res.,  near  headwaters  of  which  it  is  exposed. 

G.  R.  Mansfield.  1920  (U.  8.  G.  8.  Bull.  713,  pp.  29.  52),  treated  Deadman  Is., 
Wood  sh..  and  Higham  grit  as  distinct  fms.,  and  restricted  Nugget  ss.  to  upper 
part  (“main  ss.  memb.  ')  of  Nugget  ss.  as  recognized  by  him  in  previous  repts. 
This  is  present  generally  accepted  definition. 

Deadman  Island  beds. 

Pleistocene:  Southern  California. 

J.  P.  Smith.  1910  (Jour.  Geol.,  vol.  18.  chart  opp.  p.  217),  applied  Deadman  Island 
beds  to  lower  part  of  San  Pedro  fm.  and  Loa  Cerritoa  beds  to  upper  part  of 
San  Pedro. 

U.  S.  Grant,  TV,  and  H.  R.  Gale,  Nov.  3,  1931  (Mem.  San  Diego  Soc.  Nat.  Hist., 
vol.  1,  pp.  37,  43).  Deadman  Island.  “Plio”  [of  some  early  repts]  is  here  called 
Timms  Point  zone,  because  Deadman  Island  no  longer  exists : and,  because  of  Its 
cold-water  fauna,  it  is  correlated  with  a glacial  age  and  assigned  to  Pleist.  Dead- 
man  Island  was  an  Island  formerly  located  in  San  Pedro  Harbor  but  has  now 
been  entirely  removed  by  steam  shovels. 

Deadwood  formation. 

Upper  Cambrian:  Western  South  Dakota  (Black  Hills),  eastern  Wyoming, 
and  southeastern  Montana. 

N.  H.  Darton,  1901  (U.  8.  G.  S.  21st  Ann.  Rept..  pt.  4,  p.  505).  Deadurood  fm. — 
Red  brown  qtzlte  and  ss.,  locally  conglomeratic  and  partly  massive.  Thickness  4 
to  150  ft.  in  Black  Hills.  Upper  part  is  thinner  bedded  softer  sss.,  in  some  cases 
lnterbedded  with  more  or  less  sh.  Basal  memb.  is  usually  hard  massive  reddish 
brown  qtxite ; portions  of  basal  beds  are  conglomeratic,  rauging  from  a sprinkling 
of  quartz  pebbles  in  the  ss.  to  a very  coarse  heavy  cgl.  of  large  rounded  masses 
of  crystalline  rocks  and  vein  quartz  In  a red-brown  matrix.  Rests  uncon.  on  pre- 
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Camb.  granites  and  schists  and  underlies  Englewood  is.  [Miss.].  In  northern 
Black  Hills  is  separated  from  Englewood  Is.  by  a mass  of  buff  Is.  of  Sil.  age 
[Whitewood  Is.,  of  pre-Richmond  Upper  Ord.  age]. 

W.  M.  Furnish,  E.  J.  Barrngy,  and  A.  K.  Miller,  1930  (A-  A.  P.  Q.  Bull.,  vol.  20, 
No.  10,  pp.  1329-1341),  reported  finding  of  poorly  preserved  Ord.  (Middle?) 
fossils  [listed  and  figured]  in  upper  70  ft.  of  Dead  wood  fm.  of  type  section,  and 
they  recommended  transfer  of  these  beds  from  Deadwood  fm.  to  overlying  White- 
wood  Is.  (which  is  classified  by  U.  S.  Geol.  Survey  as  Upper  Ord.).  These  70  ft. 
of  beds  are  described  as  consisting  of  (descending)  : (1)  Transitional,  10  ft.;  (2) 
siltstone  inemb.,  20  ft.,  numerous  fossils;  and  (3)  ah.  memb.  40  ft.,  few  fossils. 
They  rest  on  a ss.,  called  “Scolithus  ss.,’’  15  ft.  thick,  which  has  not  yielded  fossils. 
Authors  conclude  with  following  statements : Data  presented  seem  to  indicate 
that  all  bods  in  northern  Black  Hills  above  Scolithus  ss.  and  below  typical 
Whitewood  dol.  may  be  correlated  with  Middle  Ord.  No  diagnostic  fossils  were 
found  in  Scolithus  ss.  or  subjacent  beds,  und  their  age  was  not  determined.  Typical 
Whitewood  dol.  presumably  is  Upper  Ord.  It  seems  advisable  for  the  present  at 
least  to  Include  all  Ord.  beds  above  Scolithus  as.  in  Whitewood  fm. 

Deadwood  Gulch  rhyolite  tuff. 

Tertiary:  Mogollon  district,  New  Mexico. 

H.  G.  Ferguson.  1927  (U.  S.  G.  S.  Bull.  787).  Deadtcood  Quick  rhyolite  tuff. — 
White  banded  rhyolite,  in  small  fragments,  in  an  exceedingly  fine-grained  slilceoua 
matrix.  Thickness  10  to  400  ft.  Older  than  Mogollon  andesite  and  younger 
than  l*ast  Chance  andesite. 

Named  for  exposures  in  upper  part  of  Deadwood  Gulch,  MogolUm  dist. 

Deanefleld  shale.  (In  Pottsville  formation.) 

Pennsylvanian;  Western  Kentucky  (Hartford  quadrangle). 

J.  II.  Gardner.  1927  (Ky.  GeoL  Surv.,  ser.  0,  vol.  20.  pp.  135,  137,  153).  Deanefleld 
ah. — Very  dark  sandy  clay  sh.,  which  weathers  brownish  gray.  Thickness  75  ft. 
Holds  Hamlin  coal,  about  25  ft.  above  base.  Included  In  lower  part  of  Pottsville 
group.  Extends  throughout  territory  from  Butler-  to  Daviess  Counties,  and  in 
widely  exposed  around  Deanefleld  and  Fordsvllle.  Forms  surface  rock,  capped  by 
Aberdeen  as.,  over  large  portion  of  Wbltesville  and  Owensboro  quads. 

Deaner  sand. 

A subsurface  sand.  0 to  0O±  ft.  thick,  of  early  Penn,  or  late  Miss,  age, 
in  Okla.,  correlated  by  some  with  lower  part  of  Dutcher  sand  series 
(Penn.)  and  by  others  with  Miss.  In  type  region  (Deaner-Clearview 
pool,  Okfuskee  Co.)  the  sand  lies  at  2,800  ft.  depth  and  Lyons  sand  at 
3,150  ft.  depth.  Considered  younger  than  Kingwood  sand. 

Dean  Lake  chert  member. 

Mississippiun : Northwestern  Montana. 

C.  F.  Dels*.  1933  (Mont.  Bur.  Mines  and  Geol.  Mem.  0,  pp.  47  and  passim).  Dean 
Lake  chert  memb. — Generally  thinnest  memb.  of  Madison  Is.  in  this  area  but  the 
most  persistent  and  striking.  Outstanding  characteristics  are  great  amount  of 
black,  blue-black,  and  dark-gray  chert,  which  occurs  ns  nodules  and  as  intercalated 
beds  btw.  the  lss.  In  type  loc.  lower  23  ft.  is  blackish-gray  Isb.  interbedded  with 
black-gray  and  dull  tan-gray  chert  in  nodules  up  to  5 inches  diam.  Upper  37 
ft.  massive,  blue  gray,  thick-bedded  lss.  with  crinoid  stems  and  brachiopod  frag- 
ments. Interbedded  with  beds  of  very  fossiliferous  dark  chert  up  to  7 inches  thick. 
Thickness  51  to  74  ft.  Underlies  Rooney  chert  memb.  and  overlies  Saypo  Is. 
memb.,  nil  In  Madison  is.  Named  for  small  cirque  lake  lying  at  foot  of  cliffs 
that  form  upper  part  of  K.  side  of  Pentagon  Mtn.  Type  loc.  8E.  side  of  the  mtu, 
in  SW%  sec.  14,  T.  25  N.,  R.  14  W. 

Deanville  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Michigan.  Shown  on  moraine 
map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Deamille,  Lapeer  Co. 

Dearborn  limestone. 

Middle  (?)  Cambrian:  Northwestern  Montana. 

C.  F.  Delss,  1 !).'!.'{  (Mont.  Bur.  Minos  and  Geol.  Mem.  6.  pp.  30  and  passim).  Dear- 
born Is. — At  type  loe.  (North  Fork  of  Dearborn  Ittver,  in  W.  Vi  sec.  6,  T.  17  N., 
R.  7 W.)  can  be  roughly  divided  into  (descending)  : (1)  Irregularly  bedded,  platy 
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dull-gray  fine-grained  lss.  in  beds  averaging  1 Inch  in  thickness,  interbedded  with 
thin  olive-gray  calc.  sh.  in  upper  part,  127  ft. ; (2)  massive,  thick-bedded  crumbly 
gray  argill.  lss.  with  flakes  and  nodules  of  buff  and  some  orange  clay,  152  ft.; 
(3)  thin-bedded  micaceous  gray-buff  shaly  lss.  with  green-gray  micaceous  calc.  sb. 
in  upper  fourth,  180  ft.  Thickest  (460  ft.)  in  Dearborn  region;  thinnest  (135  ft.) 
in  vicinity  of  Prairie  Reef.  Overlies  Nannie  Basin  Is.  and  underlies  Steamboat  Is. 

Dense  series. 

Permian  to  Ordovician  (?) ; British  Columbia. 

F.  A.  Kerr,  1926  (Canada  Geol.  Surv.  Summ.  Kept.  1925,  pt.  A,  p.  80). 

Death  Canyon  member  (of  Gros  Ventre  formation). 

Middle  Cambrian;  Western  Wyoming  (Teton,  Owl  Creek,  and  Wind  River 
Mountains). 

B.  M.  Miller,  1936  (Jour.  Geol.,  vol.  44,  No.  2,  pp.  119-f  ).  Death  Canyon  me  mb . — 
Largely  fine-grained  dark-gray  and  black  Is.  mottled  with  brown ; the  lss.  thin- 
bedded  for  most  part.  In  layers  Mr  to  several  inches  thick,  separated  by  argilL 
seams  and  partings.  Fossils.  Thickness  285  ft.  in  Teton  Range.  Gradually  thins 
and  interfingers  with  sh.  to  E.,  disappearing  in  middle  parts  of  Owl  Creek  and 
Wind  River  ranges.  Is  219  ft.  thick  at  DuNoir,  with  many  sh.  beds  in  lower 
part;  100 ± ft.  at  Torry  Creek;  about  40  ft.  at  Bull  Lake  Creek.  [See  Bull 
Lake  Creek  ah.  of  Branson.)  Overlies  lower  sh.  div.  (100±  ft.  thick)  of  Gros 
Ventre  fm.  and  underlies  upper  sh.  div.  (200  to  300  ft.  thick)  of  the  Gros  Ventre. 
Type  section  is  along  divide  btw.  Death  and  Teton  Canyons,  in  Teton  Range. 

Death  Valley  formation. 

Lower  Paleozoic  (?) : Southeastern  California  (Inyo  County). 

F.  M.  Murphy,  1933  (Calif.  State  Div.  Mines,  Rept.  28  of  State  Min.,  July-Oct. 
1932,  pp.  329-356).  Death  Valley  fm. — A considerable  number  of  Interbedded  lss., 
calc,  argillites,  and  schists  that  occupy  E.  flank  of  S.  part  of  Panamlnt  Range. 
Thickness  unknown.  Little  time  could  be  devoted  to  this  large  area  and  present 
descriptions  are  necessarily  sketchy,  if  there  Is  any  ascertainable  strat.  sequence 
It  is  unknown.  The  intorbeddlng  of  rocks,  which  do  not  vary  greatly  in  lithologic 
details,  would  probably  seriously  hamper  separating  Death  Valley  fm.  into  mappable 
units.  Apparently  nonfosslllferous.  Conformably  overlies  Telescope  group.  Re- 
ferred to  lower  Paleozoic  (?).  [Mapped  over  large  area  to  W.  of  Death  Valley.) 

Deaton  formation. 

Deaton  series. 

Deaton  Iron-ore  series. 

Ordovician  (Middle) : Northwestern  Georgia. 

J.  W.  Spencer,  1893  (Ga.  Geol.  Surv.  Paleozoic  group,  pp.  46,  83).  Deaton  ore  beds 
or  eeriee. — Ferruginous  lss.,  100  to  200  ft.  thick,  Included  in  Chickamauga  series 
of  Polk  Co.  and  probably  of  Whitfield  Co.  Underlie  Rockmart  si.  and  overlie 
Maclurea  Is. 

According  to  C.  W.  Hayes  (U.  S.  G.  S.  Rome  folio.  No.  78,  1902)  these  beds 
belong  in  lower  part  of  Rockmart  si.,  and  rest  on  Chickamauga  Is. 

Named  for  exposures  at  Deaton  mine,  Polk  Co. 

Decatur  limestone. 

Silurian  (late  Cayugan)  : Western  Tennessee. 

W.  F.  Pate  and  R.  S.  Bassler,  1908  (U.  S.  Nat.  Mus.  Proc.,  vol.  34,  pp.  410-432). 
Decatur  la. — Massive  white  crlnoidal  la.  with  some  mag.  beds.  Sometimes  70  or 
more  ft.  thick.  Toward  top  becomes  slightly  shaly  and  more  fossiliferous.  At 
Lady’s  Bluff  consists  of  (descending)  : Yellow  argill.  Is.,  2 ft. ; massive  white  mag. 
is.,  30  ft. ; argill.  grayish  Is.  weathering  into  sh.,  11  ft. ; massive  mag.  Is.,  grayish 
at  top  and  yellowish  toward  bottom,  20  ft.  Top  fm.  of  Niagaran  of  West  Tenn. 
Uncon.  underlies  Linden  fm.  (Lower  Dev.)  and  overlies  Lobelvllle  fm.,  top  fm.  of 
Brownsport  group.  [See  also  under  Broicnxport  fm.\ 

E.  O.  Ulrich  has  for  years  classified  this  fm.  as  of  late  Cayugan  age. 
Some  geologists,  however,  still  consider  it  of  Niagaran  age.  (See  A.  F. 
Foerste,  Denison  Univ.  Bull.,  Jour.  Sci.  Lab.,  vol.  30,  1935,  pp.  184-185.) 

Named  for  Decatur  Co.,  but  type  section  is  at  Tuck’s  Mill,  1%  ml.  N.  of 
Decaturville. 
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t Decatur  sand.  (In  Claiborne  group.) 

Eocene  (middle)  : Southeastern  Mississippi. 

E.  N.  Lowe,  1919  (Mies.  Geol.  Surv.  Bull.  14,  p.  78).  Decatur  sand — Uncon solidated 
sand,  white  to  yellowish,  nonfosalliferous,  probably  marine;  persistent;  18  to  25 
ft.  exposed.  Outcrops  mainly  in  8E.  Miss.,  near  Enterprise,  Wautubbee,  and  De- 
catur. Rests  on  Enterprise  green  marl  (probably  conformably)  and  is  overlain  by 
Wautubbee  marl  (perhaps  uncon.).  Included  In  Lisbon  fm. 

The  name  is  preoccupied.  Replaced  by  Kosciusko  ss.  memb.  of  Lisbon  fm. 

Named  for  exposures  near  Decatur,  Newton  Co. 

tDecaturville  limestone. 

Upper  Cambrian ; Central  Missouri. 

E.  M.  Shepard,  1904  (Bradley  Geol.  Field  Sta.  Drury  Coll.  Bull.,  vol.  1.  pt.  1,  p.  42). 
Decaturville  Is.  200  ft.  thick,  the  Fourth  Mag.  Is.  or  Proctor  Is.  Underlies  Gunter 
ss.  and  overlies  Lesueur  Is.  Assigned  to  Camb.  or  Ozark. 

G.  H.  Scherer,  1905  (Bradley  Geol.  Field  Sta.  Drury  ColL  Bull.,  vol.  1,  pt.  2,  p. 
67).  Bonne  Terre  Is.  is  = Decaturville  Is. 

H.  F.  Bain  and  E.  O.  Ulrich.  1905  (U.  S.  G.  S.  Bull.  260,  p.  234,  and  Bull.  267). 
Decaturville  ls.  = Bouneterre  Is. 

The  1922  geol.  mnp  of  Mo.  shows  the  rocks  at  and  around  Decaturville  to 
be  Roubldoux  and  underlying  fms. 

M.  E.  Wilson,  1922  (Mo.  Bur.  Geol.  and  Mines  vol.  16,  2d  eer.).  Proctor  fm.  Is 
about  60  ft.  thick  in  type  loc.,  in  Miller,  Morgan,  and  Camden  Counties.  The 
only  outcrops  of  Bonne  Terre  fm.  are  In  St.  FrancoiB  Mtn  region,  over  about  200 
sq.  mi. 

The  1926  geol.  map  of  Mo.  shows  the  rocks  at  and  around  Decaturville  to 
be  pre-Gasconade. 

J.  Bridge,  1630  (personal  communication).  Tlie  Decaturville  Is.  is  Bonueterre  dol., 
and  Proctor  dol.  is  absent  at  Decaturville. 

Named  for  exposures  at  Decaturville,  Camden  Co. 

Decaturville  chert. 

Upper  Ordovician  (Richmond)  : Central  Missouri  (Camden  County). 

G.  n.  Scherer,  1905  (Bradley  Geol.  Field  Sta.  Drury  Coll.  Bull.,  vol.  1,  pt.  2.  p.  67). 
divided  Richmond  of  Greene  and  Camden  Counties  Into  Maquoketa  shales  and 
Decaturville  chert,  which  rested  on  Joachim  Is.  On  p.  59  of  same  vol.  he  called 
the  chert  Spencer  chert. 

Decaturville  chert. 

Lower  Devonian  (Helderbergian)  : Western  Tennessee. 

C.  0.  Dunbar,  1918  (Am.  Jour.  Sd.,  4th.  vol.  40,  p.  744).  Decaturville  chert. — Porous 
gray  chert,  0 to  6±  ft.  thick.  At  base  thinner  bedded  sandy  chert  which  weathers 
more  readily  and  is  not  well  exposed.  Although  thin  extends  half  way  across 
State.  Not  Identified  E.  of  Tenn.  River  except  in  Hardin  Co.  Fauna  closely  allied 
to  Birdsong,  New  Scotland,  and  Becraft.  Seems  best  referred  to  earliest  Becraft 
time.  Well  developed  in  vidnity  of  Decaturville,  Decatur  Co.  Uncon.  overlies 
Birdsong  sh.  and  uncon.  underlies  Quail  Is.  Is  top  fm.  of  Helderbergian  or  Linden 
group. 

Deception  porphyry. 

Pre-Cambrian:  North-central  Arizona  (Jerome  district). 

L.  E.  Reber,  Jr.,  1922  (Am.  Inst.  Min.  and  Met.  Engrs  Trans.,  vol.  66,  p.  12).  In 
Deception  Gulch,  at  N.  end  of  Jerome  area,  where  It  adjoins  the  quartz  porphyry, 
the  nature  of  the  material  is  open  to  question.  The  appearance  is  similar  to  that 
of  known  volcanic  fragmentals  and  locally  there  are  some  obscure  indications  of 
Its  fragmental  character.  The  microscopic  evidence  is  conflicting  but  seems  to 
point  in  same  direction.  But  the  rock  resembles  an  intrusive  igneous  rock,  and 
Finlay  has  named  It  [ where  ?1  Deception  porphyry.  The  nature  of  its  contact 
with  the  quarts  porphyry  indicates  that  one  or  both  of  the  rocks  must  be  intrusive. 

J.  L.  Fearing,  Jr.,  1926  (Econ.  Geol.,  vol.  21,  pp.  757-778).  Deception  quartz  por- 
phyry is  a sill  of  pre-Camb.  rock  intrusive  Into  greenstone  complex  in  Deception 
Gulch,  Jerome  dlst.,  Aris.,  and  is  older  than  Cleopatra  quartz  porphyry. 
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DeCew  limestone. 

Silurian : Western  New  York  and  Ontario. 

E.  M.  Kindle,  June  19,  1914  (Sc!.,  n.  8.,  vol.  39.  p.  918).  DeCew  Is.,  name  pro- 
posed by  M.  Y.  Williams,  in  paper  read  before  Geol.  Soc.  Am.  January,  1914.  Basal 
memb.  of  Lockport  dol.  Underlies  Gasport  Is.  and  overlies  Rochester  sb. 

M.  Y.  Williams,  1914  (Canada  Geol.  Surv.  Summ.  Kept.  1913,  p.  188).  De  Cew  la. — 
Fine-grained,  dark  grey,  argill.  Is.,  2 to  9 ft.  thick.  Basal  bed  of  Lockport  memb. 
of  Niagara  fm.  in  Niagara  Peninsula.  Well  exposed  at  DeCew  falls.  Is  9 ft. 
thick  at  Niagara  River.  8 ft.  at  Grlmsley,  and  2 ft.  at  Hamilton.  Ont.  At  some 
places  shows  on  weathered  surfaces  cross-bedding  and  remarkable  churned  struc- 
ture. The  material  of  the  beds  suggests  reworked  Rochester  sb.  to  which  lime  has 
been  added.  Heretofore  included  in  the  Lockport.  Difficult  to  separate  from  Roch- 
ester memb..  which  is  essentially  sh.,  although  toward  top  some  calc,  beds  appear. 
Underlies  Gasport  Is.  [Schuchert  (Geol.  Soc.  Am.  Bull.,  vol.  25,  p.  307,  1914) 
stated  5 ft.  of  DeCew  Is.  is  present  at  Lockport,  N.  Y.,  beneath  Gasport  Is.  and 
2 to  5 ft.  at  Rochester,  N.  Y.J 

tDecewsville  formation. 
tDecewvllle  formation. 

Middle  Devonian:  Western  New  York  and  southeastern  Ontario. 

E.  O.  Ulrich  and  C.  Schuchert,  1902  (N.  Y.  State  Mus.  Bull.  52,  p.  653,  chart  opp. 
p.  659).  Decewvillc  fm. — Coarse  s*.  filled  with  late  Orlskany  fossils,  overlain 
by  sandy  is.  containing  a fauna  of  marked  Onondaga  aspect  and  extending  up 
to  where  typical  Onondaga  Is.  appears.  The  latest  Orlskany  invasion  came 
from  SE.  and  arrived  at  Cayuga,  Ont.,  at  about  same  time  as  Onondaga  invasion 
from  8W.,  causing  a blending  of  Ouondaga  and  Oriskany  faunas.  Remnants  seen 
in  cement  quarries  at  Buffalo,  N.  Y.  Named  for  exposures  near  village  of  Decews- 
ville,  Ontario. 

C.  Schuchert  in  1903  (Am.  Geol,  vol.  31)  placed  the  Dcccwville  in  top  of  Oriskanian, 
underlying  Schoharie  grit  and  overlying  Esopus  grit.  G.  H.  Chadwick,  1908 
(Sci.,  n.  8.,  vol.  28,  pp.  346-348)  used  Eaopua  (Decewvillc)  in  N.  Y.  C. 
Schuchert,  1910  (Geol.  Soc.  Am.  Bull.,  vol.  20.  p.  541),  correlated  Dcccwville  of 
Ontario  with  Esopus  and  Glenerle.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22)  * 
correlated  Schoharie  and  DecewviUe  of  western  N.  Y.  with  Schoharie  of  eastern 
and  central  N.  Y.  In  1912  (Geol.  Soc.  Am.  Bull.,  vol.  23,  p.  376)  C.  R.  Stauffer 
stated  that  Decewsville  fm.  of  Ontario  is  not  an  independent  unit,  but  that  th© 
upper  ss.  and  aren.  material  carries  an  Onondaga  fauna  and  forms  basal  layers 
of  Onondaga  fm.,  while  the  basal  88.  contains  characteristic  Oriskany  fossils; 
and  that  relations  of  Orlskany  and  Onondaga  are  same  in  Out.  as  in  N.  Y. 
In  1913  (Jour.  Geol.,  vol.  21,  pp.  310-311)  E.  M.  Kindle  stated  ** Decewsville  fm.” 
has  no  standing,  and  that  Decewsville  section  of  the  “formation"  consists  of 
2 ft  of  Onondaga  Is.,  underlain  by  17  Inches  of  Orlskany  ss.,  which  rests  on  30 
ft.  of  Is.  belonging  to  Salina  fm. 

DeChelly  sandstone  member  (of  Cutler  formation). 

Permian:  Northeastern  Arizona,  southeastern  Utah. 

H.  E.  Gregory,  1015  (Am.  Jotir.  Sot,  4th,  vol.  40,  p.  102).  DeChelly  — Name 
adopted  for  forthcoming  rept  for  beds  overlying  Moenkopi  fm.  and  underlying 
Shinarump  cgl.  in  Navajo  Ind.  Res.,  Ariz.  [Not  described.] 

H.  E.  Gregory,  1916  (U.  S.  G.  S.  W.  8.  P.  380),  and  1917  (U.  S.  G.  S.  P.  P.  93). 
DeChelly  as. — Massive,  very  crosa-bedded  ligbt-red  or  brown  ss.,  0 to  585  ft  thick, 
uncon.  underlying  Shinarump  cgl.  and  overlying  Moenkopi  fm.  in  Navajo  country. 
Mapped  along  Canyon  de  Chelly,  Apache  Co.,  Ariz. 

A A.  Baker  and  J.  B.  Reeside,  Jr.,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  No.  11,  pp. 
1424-1448),  after  considerable  field  work  in  8E.  Colo.,  NE.  N.  Mex.,  SE.  Utah, 
and  NE.  Ariz.,  made  the  following  changes  in  nomenclature  of  8E.  Utah  and 
NE.  Ariz.:  (1)  They  identified  all  red  beds  (including  2 conspicuous  light- 
colored  sss.)  btw.  base  of  Shinarump  cgl.  and  above  top  of  "Goodridge  fm."  as 
belonging  to  Cutler  fm. ; (2)  they  divided  the  "Goodridge”  into  Rico  fm.  and 
Hermosa  fm. ; (3)  they  divided  the  Cutler  of  SE.  Utah  and  NE.  Ariz.  into  (de- 
scending) Hosklnlni  tongue  (red),  DeChelly  ss.  memb.  (light-colored),  Organ 
Bock  tongue  (red),  Cedar  Mesa  ss.  memb.  (white),  and  Halgalto  tongue  (red)  ; 
(4)  they  restricted  the  name  DeChelly  88.  in  Utah  to  southern  part  of  San  Juan 
Co.  and  applied  the  new  name  White.  Rim  88.  memb.  to  the  0 to  100  ft.  of  white 
68.  in  northern  part  of  San  Juan  Co.,  of  approx,  the  same  age  as  upper  part 
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of  typical  DeChelly  and  called  DeCbelly  and  De  Cbelly  ( ?)  In  previous  rept s 
"NE.  from  Monument  Valley  the  DeCbelly  as.  thins  out  and  disappears  near 
San  Jtian  River  at  Clay  Hill  Crossing,  aud  the  upper  and  middle  red  beds  merge," 
"In  walls  of  Canyon  De  Chelly  an  incomplete  exposure  of  DeChelly  memb.  shows  a 
thickness  of  800+  ft.”  This  is  the  present  approved  nomenclature  of  SE.  Utah 
and  NE.  Arix. 

Decker  limestone. 

Silurian  (late)  : Southeastern  New  York,  northern  New  Jersey,  and 
northeastern  Pennsylvania. 

I.  C.  White,  1882  ( 2d  Pa.  Geol.  Surv.  Rept.  Q,,  pp.  70-77,  137-141),  Decker  Ferry 
Is. — Bluish  gray,  usually  brecciated  Is.,  20  ft.  thick,  underlying  Stormville  cement 
bed  (which  separates  it  from  the  overlying  Stormville  Is.)  and  overlying  Decker 
Ferry  ss.,  which  rests  on  Decker  Ferry  shales.  The  Is.  often  becomes  slaty  in 
lower  portion,  and  is  usually  more  or  less  sandy.  In  Ross  Twp,  Monroe  Co. 
I Pa.].  Iron  ore  occurs  at  horizon  of  this  Is.  and  In  base  of  overlying  Stormville 
Is.  The  Decker  Ferry  Is.,  Decker  Ferry  sb.,  and  Decker  Ferry  shales  are  all 
exposed  near  Decker’s  Ferry  below  Flatbrookville,  Sussex  Co.,  N.  J. 

S,  Weller,  1903  (N.  J,  Geol.  Surv.  Pal.,  vol.  3,  p.  62),  applied  Decker  Ferry  Is.  to  same 
unit  defined  by  White,  stating  that  It  "is  quite  distinct,  both  fannally  and 
lithologically  from  underlying  Decker  Ferry  fm.  here  recognised.”  Weller's  Decker 
Ferry  fm.  included  Decker  Ferry  ss.  and  Decker  Ferry  all.  of  White,  which 
he  stated  are  closely  allied. 

According  to  C.  A.  Hartnagel,  1903  (N.  Y.  Stnte  Mus.  Bull.  69),  the  “Decker 
Ferry  fm.  of  N.  J."  Is=Cobleskill,  Rosendale,  and  Wilbur  lss.  of  N.  Y. 
In  1906  (N.  Y.  State  Mus.  Bull.  80,  pp.  342-357)  Hartnagel  restricted 
name  Decker  Ferry  fm.  to  the  beds  (41  ft.  thick  at  Nearpass,  N.  J.) 
beneath  the  Coblesklll  and  above  Bossardvllle  Is.,  or  to  equivalents  of 
Rosendale  and  Wilbur  lss.  of  repts.,  and  stated  that  Decker  Ferry  fm. 
of  Weller  Included  also  the  equlv.  of  the  Coblesklll.  Hartnagel’s  Decker 
Ferry  ftn.  consisted  of  15  ft.  of  lss.  and  shales,  underlain  by  2 ft.  of 
red  crystalline  Is.  characterized  by  Ptilodtetya  frondota,  which  rested  on 
24  ft.  of  highly  fossiliferous  hard  crystalline  Is.  designated  Chonetc* 
jerteyensit  zone.  In  1908  (N.  Y.  State  Mus.  Bull.  107,  p.  51)  Hartnagel 
divided  the  Salina  of  Ulster  Co.,  N.  Y.,  Into  (descending)  : Decker 
Ferry  ( = Rosendale  cement  and  Wilbur  Is.)  ; Binnewater  ss. ; and  High 
Falls  sh. ; the  latter  two  correlated  with  Longwood  sh.  (At  Port  Jervis, 
Orange  Co.,  N.  Y.,  he  identified  the  Decker  Ferry  beneath  the  Cobleskill 
and  above  the  Bossardvllle  Is.).  In  Hdb.  19,  1912,  Hartnagel  stated 
that  Decker  Ferry  fm.  is  best  developed  in  Pa.  and  N.  J„  and  that 
most  favorable  place  for  its  examination  in  N.  Y.  is  at  Accord  [Ulster 
Co.],  where  entire  thickness  is  shown.  # 

In  1908  (U.  S.  G.  S.  Franklin  Furnace  folio.  No.  161)  the  name  was 
shortened  to  Decker  It.  and  was  applied  to  50  ft.  of  dark-gray  impure 
siliceous  and  shaly  Is.  overlying  Longwood  sh.  and  containing  fossils 
which  correlated  it  “with  the  lower  portion  of  the  ‘Decker  Ferry'  Is.  on 
Delaware  River  and  the  upper  Salina  beds  of  N.  Y.” 

In  1913  (Md.  Geol.  Surv.  Lower  Dev.  vol.,  table  opp.  p.  30)  C.  K.  Swartz. 
C.  Schuchert,  and  C.  S.  Prosser  correlated  Decker  Ferry  It.  of  N.  J. 
with  Decker  Ferry  of  N.  Y.,  and  with  Cobleskill,  Rosendale,  and  Wilbur 
lss.,  the  Cobleskill  being  overlain  by  Rondout  Is.  All  of  these  fms.  they 
classified  as  Lower  Dev.  The  same  year,  and  on  pp.  115  to  116  of  same 
volume,  E.  O.  Ulrich  assigned  the  Decker  Ferry  of  N.  Y.  to  Lower 
Dev.,  and  showed  it  os  underlying  the  Rondout  and  as  younger  than 
typical  Manlius  Is.,  which  he  stuted  rests  on  the  Cobleskill  and  which 
he  assigned  to  Sil.  In  1915  (N.  J.  Geol.  Surv.  Bull.  14)  J.  V.  Lewis  and 
II.  B.  Kiimmel  gave  the  following  sequence  of  Sil.  fms.  of  N.  J.  (de- 
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scendlng)  : Manlius  Is.;  Roudout  Is.;  Decker  Is.  (52  ft.  of  Is.  to  XE.  and 
calc.  sss.  to  SW.,  with  Salina  fossils);  Bossardvllle  Is.;  Poxino  Island 
sh. ; High  Falls  fm.  (=Longwood  sh.)  ; Sbawnngunk  cgl. 

The  age  and  strut,  relations  of  Decker  Is.  are  still  debated. 

+ Decker  Ferry  limestone. 

t Decker  Ferry  formation. 

See  under  Decker  Is. 

Decker  Ferry  shales. 

Silurian:  Northeastern  Pennsylvania  (Monroe  County)  and  northwestern 
New  Jersey  (Sussex  County). 

I.  C.  White,  1882  (2d  Pa.  Qeol.  Sarv.  Rept.  G«,  pp.  77,  141).  Decker's  Ferry  shales. — 
Greenish  shales,  often  limy,  15  ft.  thick.  Underlie  Decker's  Ferry  ss.  and  overlie 
Bossardvllle  Is.  Well  exposed  at  Decker's  Ferry  [Sussex  Co.,  N.  J.]. 

Decker  Ferry  sandstone. 

Silurian:  Northeustern  Pennsylvania  (Monroe  County)  and  northwestern 
New  Jersey  (Sussex  County). 

I.  C.  White,  1882  (2d  Pa.  Geol.  Surv.  Rept.  Gt,  pp.  77,  140-141).  Decker's  Ferry  ss. — 
A grayish  white,  pebbly,  calc.  ss..  very  fossiliferous,  15  to  25  ft.  thick..  Underlies 
Decker’s  Ferry  Is.  and  overlies  Decker's  Ferry  shales.  Forms  low  cliff  Just  above 
road  leading  SW.  from  Decker's  Ferry  [below  Flatbrookville.  on  Delaware  River, 
in  Sussex  Co.,  N.  J.).  and  is  exposed  at  many  places  btw.  there  and  Delaware 
Water  Gap. 

Decorah  shale. 

Middle  Ordovician  (Trenton  and  late  Black  River)  : Southwestern  Wis- 
consin, southern  Minnesota,  Iowa,  western  Illinois,  and  Missouri. 

S.  Calvin,  1906  (Iown  Geol.  Surv.  vol.  16,  pp.  60,  84).  Decorah  ( Oreen ) sh. — 
Very  calc,  green  sh.,  with  numerous  bands  and  nodules  of  Is.,  25  to  30  ft.  thick, 
forming  top  shaly  memb.  of  Platteville  stage.  Overlies  Platteville  Is.  (lower  fm.  of 
Platteville  stage)  and  underlies  Galena  Is.  Within  city  of  Decorah  [Winneshiek 
Co.,  Iowa]  and  vicinity  la  everywhere  very  calc. 

Adopted  by  U.  S.  Geol.  Survey  in  1910  as  a distinct  fm.,  overlying  Platte- 
ville Is.  restricted  and  underlying  Galena  dol.  It  was  understood  to  have 
been  included  in  Platteville  Is.  ns  originally  defined,  and  to  include 
“glass  rock"  of  miners  and  here  and  there  a thin  layer  of  “oil  rock,"  but 
that  main  “oil  rock"  of  miners  was  in  overlying  Gulena  dol. ; also  that  it  is 
“Green  shales"  of  early  Minn,  repts.  Fauna  considered  by  E.  O.  Ulrich 
(1923)  to  be  of  late  Black  River  age. 

G.  M.  Kay,  1928  (Sci.,  n.  s.,  vol.  67,  p.  16),  divided  Decorah  fm.  into  3 members, 
named  (descending)  Ion  memb.,  Guttenberg  memb.,  and  Spechts  Ferry  memb.,  the 
latter  said  tojnclude  the  "gluss  rock."  (See  descriptions  of  these  members.)  Kay 
stated  upper  2 members  are  of  Trenton  age  and  lower  memb.  of  latest  Black  Kiver 
age ; also  that  his  Guttenberg  memb.  is  the  “oil  rock"  at  base  of  the  Galena  In 
NW.  111.  This  seems  to  mean  a restriction  of  Galena  and  an  expansion  of  Decorah 
of  previous  repts.  In  1931  (Jour.  Geol.,  vol.  39,  p.  370)  Kay  redefined  his 
Spechtt  Ferry  memb.  of  Decorah  fm.  by  excluding  the  "glass  rock."  In  1932 
(Jour.  Geol.,  vol.  40.  No.  3,  pp.  259-269)  V.  T.  Allen  proposed  drawing  line  btw. 
Platteville  and  Decorah  at  base  of  a 1-  to  3-lnch  layer  of  metabentonite,  which 
he  reported  as  present  12  to  18  inches  above  base  of  Decorah  in  Minn.,  Iowa,  and 
Wis. 

G.  M.  Kay  and  G.  I.  Atwater,  1935  (Am.  Jour.  8cl.,  5th,  vol.  29,  Feb.,  pp.  98-99, 
101),  continued  to  include  Kay's  8pechts  Ferry  memb.  iu  the  Decorah  and  to 
classify  it  as  of  late  Black  River  age  and  rest  of  Decorah  as  of  Trenton  age.  They 
stated  that  Platteville  as  defined  by  Bain  did  not  Include  Ion  and  Guttenberg 
members  of  Kay. 

A.  C.  Trowbridge  et  al,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  8oc..  fig.  1), 
treated  Galena  as  a group , all  of  Trenton  age,  and  included  In  it  Decorah  sh.  (re- 
stricted to  beds  above  the  basal  or  Spechts  Ferry  memb.  of  Kay,  which  they 
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Included  In  Platteviile  Is.).  Page  64,  however,  excluded  all  of  Decorah  fm.  from 
the  Galena,  but  Included  it  In  the  Trenton,  and  transferred  Kay’s  Spechts  Ferry 
memb.  to  the  Platteviile. 

G.  M.  Kay,  1935  (pp.  286-287,  295  of  1935  Conf.  rept.  cited  above),  also  restricted 
Decorah  fm.  by  transferring  to  the  Platteviile  his  Spechts  Ferry  memb.  restricted 
and  the  underlying  “glass  rock”  (which  he  included  in  his  newly  named  McGregor 
memb.  of  the  Platteviile).  leaving  Decorah  fm.  near  Platteviile  as  composed  wholly 
of  bis  Guttenberg  memb.  But  on  p.  288  be  stated  that  in  Minn,  and  northern 
Iowa  it  is  “more  convenient  to  consider  the  Spechts  Ferry  as  a lowest  memb.  of 
Decorah  fm."  Kay  stated  (p.  286)  his  restricted  Spechts  Ferry  memb.  includes  a 
thin  bed  of  metabentonite  18  inches  above  its  base.  On  p.  295  he  showed  an  un- 
con. btw.  his  Guttenberg  and  Spechts  Ferry  members  In  Minn,  and  111. 

The  U.  S.  Geol.  Survey  has  for  many  years  followed  the  definitions  of 
Decorah  sh.  and  Platteviile  Is.  that  include  the  “glass  rock”  in  Decorah 
sh.  Its  present  age  designation  of  Decorah  sh.  is  late  Black  River 
and  early  Trenton.  The  sh.  separating  Plattin  and  Kimmswick  lss.  in 
Mo.,  SW.  111.,  and  central  western  111.  has  for  several  years  been  called 
Decorah  sh.  This  sh.  is  now  said  to  correspond  to  only  the  Spechts 
Ferry  memb.  of  Kay.  If  so,  and  Kay’s  Spechts  Ferry  memb.  is  trans- 
ferred to  Platteviile  Is.,  Decorah  is  no  longer  an  appropriate  name  for  the 
sh.  separating  Plattin  and  Kimmswick  lss. 

Decota  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian : West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teets,  Jr.,  1914  (W.  Va.  Geol.  Surv.  Rept.  Kanawha  Co.,  p. 
292).  Dccota  88. — Grayish  brown,  medium  grained,  often  current  bedded.  Thick- 
ness 15  to  25  ft.  Lies  2 to  5 ft.  below  Eagle  coal  and  overlies  little  Eagle  coal. 
Named  for  Decota,  Kanawha  Co. 

R.  V.  Hennen  and  D.  B.  Reger.  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  p.  206).  Decota  88.  is  20  to  50  ft.  thick,  and  lies  5 to  10  ft.  below  Bena 
Creek  coal  aud  5 to  10  ft.  above  Little  Eagle  coal. 

De  Courey  formation. 

Upper  Cretaceous:  British  Columbia. 

C.  H.  Clapp,  1912  (Canada  Geol.  Surv.  Sumin.  Rept.  1911.  p.  99). 

Dederick  shale  member. 

Pennsylvanian:  Western  Missouri  (Vernon  County). 

F.  C.  Greene  and  W.  F.  Pond,  1926  (Mo.  Bur.  Geol.  and  Mines  vol.  19,  2d  ser.,  pp. 
38-44).  Dederick  ah.  memb. — Chiefly  dark  blue  to  black  sh.  containing  upper 
Dederick,  middle  Dederick,  and  lower  Dederick  coal  beds,  and,  locally,  a coal  bed 
at  top.  The  coal  beds  are  underlain  by  clay  and  locally  as.,  cgls.,  and  ferruginous 
Is.  appear  at  base.  The  black  sh.  contains  numerous  thin  bands  and  plates  of  dark, 
impure  iron  carbonate.  Thickness  27  to  75  ft.  *Is  basal  memb.  of  Cherokee  fm.  in 
Vernon  Co.  Is  overlain  by  Clear  Creek  hs.  memb.  of  Cherokee,  and  uncon.  under- 
lain by  Miss,  rocks.  Best  exposures  in  vicinity  of  Dederick,  along  railroad  In  N. 
part  of  sec.  26,  T.  36  N.,  R.  29  W.t  and  in  NE.  V*  SE.  H sec.  36,  T.  36  N..  R.  29 
W.  The  name  is  not  intended  to  apply  to  the  Cherokee  section  outside  of  the 
area  in  SW.  Mo. 

Dedham  granodiorite. 

Early  Paleozoic  (pre-Devonian)  : Eastern  Massachusetts  and  southeastern 
New  Hampshire. 

W.  O.  Crosby,  1880  (Boston  Soc.  Nat.  Hist.  Oce.  Papers  No.  3,  with  map),  mentioned 
Dedham  granite. 

G.  F.  Loughlin  and  L.  A.  Hechinger,  1914  (Am.  Jour.  Scl.,  4th.  vol.  38,  p.  49).  The 
Dedham  granite  with  associated  basic  plutonic  rocks  covers  a large  area,  including 
NW.  corner  of  Nniragansott  Basin  and  almost  entire  NW.  side  of  Norfolk  County 
Basin.  The  complete  series  probably  includes  all  types  and  gradations,  from 
alasklte  and  aplite,  through  common  biotlte  granite,  granodiorite,  diorlte,  and 
gabbro. 
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B.  K.  Emerson,  1917  <U.  8.  G.  S.  Bull.  597,  pp.  175-177).  Dedham  granodiorite 
(or  the  several  types  of  rock  mapped  under  that  name)  occupies  a larger  part 
of  eastern  Mass,  than  any  other  fm.  and  Is  more  widely  distributed  than  any  other 
rock  in  State  except  the  Triasslc  diabase.  As  mapped  it  Includes  several  lithologic 
varieties,  the  most  abundant  and  typical  of  which  Is  a rather  coarse  blotltlc 
granodiorite,  composed  essentially  of  microcline,  plagloclase  (generally  andesine), 
quartz,  and  chlorite,  and  commonly  more  or  less  epidote  and  kaolin.  Named  for 
typical  exposures  about  Dedham,  Mass.  Assigned  to  Dev.  (?). 

L.  LnForge,  1932  (U.  S.  G.  S.  Bull.  839),  assigned  Dedham  granodiorite  to  “early 
Paleozoic,  certainly  pre-Dev.*’ 

M.  Billings,  1929  (Am.  Jour.  Sci..  5th,  vol.  18,  pp.  99-112),  definitely  assigned 
Dedham  granodiorite  to  pre-Camb. 

E.  J.  Rhodes  and  W.  H.  Graves,  Jr.,  1931  (Am.  Jour.  Sci.,  5th,  vol.  22,  pp.  371-372), 
after  studying  Dedham  granodiorite  in  N.  part  of  Dedham  quad..  Mass.,  stated  : 
“We  would  place  the  Dedham  tentatively  in  Dev.,  where  originally  placed  by 
Emerson."  “It  would  not  be  surprising  to  find  that  a pre-Camb.  body  In  R.  I. 
and  a post-Camb.  body  in  Mass,  have  been  included  under  the  broad  term  ‘Dedham 
granodiorite.’  ” 

W.  G.  Foye  and  A.  C.  Lane,  1934  (Am.  Jour.  Sci.,  5th,  vol.  28,  p.  137).  Dedham 
granodiorite  is  probably  Dev. 

Deep  Canyon  fanglomerate. 

Quaternary:  Southern  California  (San  Bernardino  Mountains). 

F.  E.  Vaughan,  1922  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  13,  No.  9,  pp. 
344,  384-385,  and  map).  Deep  Canyon  fangl. — Detrital  rocks,  consisting  largely 
of  angular  and  subangular  boulders  derived  from  older  rocks  to  N.  Contain  notable 
proportion  of  rounded  material  and  many  Btrata  of  ss.  comparable  to  that  in 
Hathaway  fm.  Rest  on  basalt,  of  probably  early  Quat.  age,  on  both  sides  of  Deep 
Canyon.  Across  upturned  and  eroded  edges  of  the  fangl.  and  basalt  a later  fangl. 
has  been  deposited.  Is  older  than  Coachella  fangl.  and  younger  than  Pipes  fangl. 

Named  for  Deep  Canyon,  Riverside  Co. 

Deep  Creek  division. 

Lower  Ordovician : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pL  3.  pp. 
302-306).  Deep  Creek  div. — Siliceous  rocks  (descending)  : (1)  Fossiliferous 
largely  decomposed  cherty  beds.  50  to  100  ft. ; (2)  10  ft.  or  less  of  massive  chert 
beds ; (3)  25  ft.  of  thinly  laminated  tough  cherty  dolomites,  white  to  dull  gray  or 
chalky,  sometimes  with  interat ratified  chert  beds  1 to  3 ft.  thick;  (4)  40  ft.  of 
dol.,  gradually  becoming  tough  and  cherty  and  weathering  with  deeply  pitted  sur- 
faces, containing  cherty  nodules;  (5)  50  ft.  of  gritty,  fine-grained,  saccharoidal 
light-gray  or  slightly  yellowish  highly  siliceous  dol.  Top  div.  of  San  Saba  series. 
Overlies  Hinton  div. 

Named  for  Deep  Creek,  San  Saba  Co. 

tDeep  Creek  beds. 

Miocene  (middle)  ; Central  southern  Montana  (Little  Belt  Mountains  re- 
gion). 

See  under  Deep  River  bed*. 

Deepkill  shale.  (In  Beekmantown  group.) 

Lower  Ordovician : Eastern  New  York. 

R.  Ruedemann,  1902  (N.  Y.  State  Mus.  Bull.  52,  pp.  546-575),  recognized  within  the 
Beekmantown  of  Deep  Kill  section,  in  vicinity  of  Albany,  three  graptolite  zones, 
which  he  enumerated  in  table  on  p.  575,  and  after  each  zone  inserted,  in  parens, 
Deep  Kitl.  This  is  apparently  a geographic  and  not  a geologic  designation.  The 
lowest  zone  was  said  to  be  underlain  by  some  nonfossiliferous  beds,  and  zones  2 
and  3 to  be  separated  by  some  nonfossiliferous  beds. 

In  1903  (N.  Y.  State  Mus.  Hdb.  19,  chart)  J.  M.  Clarke  applied  Deepkill 
eh.  to  beds  btw.  Chazy  Is.  and  Beekmantown  Is.  In  1912  (N.  Y.  State 
Mus.  Hdb.  19,  p.  34)  C.  A.  Hartnagel  stated  that  Deepkill  sh.  is  espe- 
cially characterized  by  graptolite-bearing  zones,  is  typically  exposed 
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near  Grant  Hollow,  In  Rensselaer  Co.,  along  the  Deepklll.  a small  east- 
ern tributary  of  Hudson  River,  and  is  of  Beekmantown  age,  as  deter- 
mined by  fossils.  In  the  chart  he  assigned  it  to  a strat.  position  btw. 
Normanskill  sh.  above  and  Schaghtieoke  sh.  below. 

R.  Ruedemann  and  H.  P.  Cushing  in  1914  (N.  Y.  State  Mus.  Bull.  169,  pp.  66-99 
and  p.  140)  assigned  Deepkill  sh.  to  position  btw.  Bald  Mtn  Is.  (uncon.  below 
Normanskill  sh.)  and  Schaghtieoke  sh.,  and  included  it  all  in  Beekmantown.  In 
1921  (N.  Y.  State  Mus.  Bull.  227,  228.  p.  130)  Ruedemann  classified  Deep  Kill  sh. 
as  of  lower  Chazy  and  Beekmantown  age,  and  assigned  it  to  position  btw.  Normans- 
kill and  Schaghtieoke  shales. 

R.  Ruedemann,  1929  (Geol.  Soc.  Am.  Bull.,  vol.  40.  No.  2).  Deepkill  sh.  is  a mass 
of  graptolite  sh.,  300  or  more  ft.  thick,  that  corresponds  to  Beekmantown  and 
probably  also  to  Lower  Chazy.  tin  chart  on  p.  414  he  placed  Deepklll  below 
Bald  Mtn  Is.  (which  he  assigned  to  Beekmantown)  and  above  Schaghtieoke  sh.] 

W.  Goldring.  1931  (N.  Y.  8tate  Mus.  Ildb.  10.  p.  272).  Dcepkill  sh.  is  for  most  part 
equlv.  to  Beekmantown  Is.,  but  uppermost  graptolite  zone  carries  Chazy  fauna 
(Ruedemann). 

Deep  Lake  argillite. 

Paleozoic  (?)  : Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Surv.  Bull.  20).  Deep  Lake  argillite. — Dark  to 
light-colored  calc,  argillite,  with  interbedded  bluish-gray  fine  and  coarse  bands  of 
arglll.  la.  showing  well-defined  stratification.  So  calc,  as  to  render  it  difficult 
whether  to  map  It  as  Is.  or  argillite.  Thickness  2,500  ± ft  Exposed  along  wagon 
road  on  E.  shore  of  Deep  Lake.  To  E.  of  the  lake  it  extends  up  into  steep  mtn 
slopes  where  it  is  heavily  covered  with  glacial  material. 

Deep  Lake  inetaquartzite. 

Pre-Cambrian:  Southeastern  Wyoming  (Medicine  Bow  Mountains). 

E.  Blackwelder.  1926  (GeoL  Soc.  Am.  Bull.,  vol.  37,  pp.  620,  623,  625).  Deep  Lak e 
metaqtffite. — Coarse  to  fine,  massive  to  slabby  metaqtzltes,  of  grayish-white,  dark 
gray,  light-gray,  and  brownish-gray  colors,  with  a few  beds  of  fine  fluvial  cgl.  and 
also  scattered  pebbles  and  clay  balls;  cross-bedding  very  regular;  concealed  beds 
probably  schists.  Thickness  2.000 -f  ft.  Underlies  Headquarters  schist,  probably 
conformably.  Overlies  gneisslc  complex,  but  contact  not  seen  and  relation  un- 
known. Outcrops  around  Deep  Lake.  Assigned  to  early  Algonklan. 

tDeep  River  formation. 

tDeep  River  series. 

Triassic  (Upper)  : Central  North  Carolina  (Deep  River  region). 

E.  Emmons,  1856  (N.  C.  Geol.  Surv.  Rept.  of  Midland  Counties,  pp.  255.  273 -f). 
Deep  River  series  (also  Deep  River  fm.). — Trias  and  Perm,  rocks  of  Deep  River 
region,  consisting  of  (descending)  : (1)  red  sss.,  marls,  etc.;  (2)  black  or  blue  si. 
with  plants  and  a coal  seam;  (3)  cgl.;  (4)  drab-colored  sss.,  calc,  and  bituminous 
shales;  (5)  coal,  fire  cluy,  oxide  of  iron;  (6)  red  ss.t  sometimes  gray  and  drab; 
and  (7)  cgl. 

Replaced  by  Newark  group. 

Named  for  exposures  along  Deep  River. 

Deep  River  beds. 

Miocene  (middle)  : Central  southern  Montana  (Little  Belt  Mountains  re- 
gion and  Meagher  County). 

W.  H.  Dali  and  G.  D.  Harris.  1892  (U.  S.  G.  S.  Bull.  84.  p.  287).  Deep  Creek 
beds. — Still  farther  E.  [of  Fort  Ellis]  along  Deep  Creek,  exist  remarkable  lake 
deposits  of  both  '‘Miocene”  and  “Pliocene"  age.  which  represent  Ticholeptus  beds 
of  Cope.  [Same  as  Deep  River  beds,  the  stream  having  been  called  by  both  names 
and  also  called  Smith  Rirer. ] 

W.  B.  8cott,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  p.  595).  Deep  Rirer  beds  are  upper 
Mlo.  [See  also  Am.  Phil.  Soc.  Trana.,  vol.  18,  pp.  55-63,  and  other  repts  of 

Scott.] 

E.  Douglass.  1903  (Carnegie  Mus.  Annals,  vol.  2,  pp.  150-151).  Deep  River  beds 
restricted  to  what  has  previously  been  called  Upper  Deep  River,  and  Fort  Logan 
beds  Introduced  for  Lotcer  Deep  River.  Faunas  differ.  Cope's  collections  of  fos 
silt  all  came  from  upper  beds. 
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FL  F.  Osborn.  1909  (U.  S.  G.  S.  Bull.  361.  p.  761.  "Upper  part  of  Deep  River 
sequence  (Smith  Creek)  or  Ticholeptua  cone  of  Cope,”  1h  middle  Mio.,  and  (pp.  65, 
112)  Fort  Logan  beds  are  lower  Mlo. 

See  also  iSmith  River  lake  beds. 

Deep  Run  member.  (In  Ludlowville  shale.) 

Middle  Devonian:  Central  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Scl..  5th,  vol.  19,  pp.  218,  226,  227,  etc.).  Deep 
Run  memb.  of  LudloxcvUlc  fm. — Brittle  bluish  eh.,  overlying  true  Tichenor  Is. 
and  underlying  Menteth  Is.  (basal  bed  of  Portland  Point  memb.  of  Ludlowville 
fm.)  In  Deep  Run  ravine,  near  Cottage  City,  Canandaigua  Lake.  Contains  a 
variety  of  pelecypods  and  great  abundance  of  large  specimens  of  Tropidoleptu a cari- 
natua.  Recognizable  from  Seneca  Lake  to  Hills  Gulch,  5 mi.  S.  of  LeRoy.  At  typo 
loc.  is  55  ft.  thick,  but  diminishes  rapidly  to  W.  At  Jacox  Run,  Genesee  Valley, 
it  is  9 ft.  thick,  at  Hills  Gulch  about  3 ft.,  and  from  there  tapers  to  feather  edge. 
Also  diminishes  in  thickness  E.  of  type  loc..  being  49  ft.  on  Kashong  Creek.  Not 
distinguished  E.  of  Seneca  Lake,  but  it  evidently  forms  upper  part  of  King  Ferry 
memb.  to  E. 

Deep  Spring  formation. 

Pre-Cambrian:  Eastern  California  (Inyo  Range). 

E.  Kirk,  1918  (U.  S.  G.  S.  P.  P.  110).  Deep  Bpring  fm. — About  1,600  ft.  of  sss. 
and  dolomitic  lss.  uncon.  underlying  Campito  ss.  and  uncon.  overlying  Reed  dol. 
Named  for  exposures  along  W.  side  of  Deep  Spring  Valley  in  canyons  N.  of  Ante- 
lope Spring. 

Deer  Creek  quartzite. 

Pre-Cambrian  (Glenarm  series)  : Northern  Maryland. 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  Summ.  Rept.,  vol.  1,  pp.  130-132).  Deer 
Creek  white  cgl.  qtzite. — [Petrographic  description  given.]  Occurs  in  center  of 
Harford  Co..  Md.,  marking  a sharp,  narrow  ridge  300  ft.  high,  4 mi.  long,  and  less 
than  a ml.  wide.  May  prove  to  be  a basal  cgl.  of  Peach  Bottom  phylllte  series. 

E.  B.  Mathews,  1898  (Md.  Geol.  Surv.  vol.  2,  p.  213).  At  station  known  as  “The 
Rocks"  the  Baltimore  and  Lehigh  R.  R.  and  Deer  Creek  pass  through  a ridge  of 
highly  metamorphosed  hard  micaceous  sss.  in  a gorge  350  ft.  below  summit.  This 
ridge  extends  in  a NE.-SW.  direction  for  10  or  12  ml.  and  forms  part  of  the  folded 
phyllite  series,  which  are  probably  of  Camb.  age.  The  ss.  of  which  It  is  composed 
lies  some  distance  above  base  of  the  series  and  below  bottom  of  Peach  Bottom  sL 
The  ss.  is  rich  in  quartz  and  locally  becomes  conglomeratic. 

According  to  E.  B.  Knopf  (letter  dated  Feb.  11,  1937)  the  relation,  of  the 
rocks  described  as  Deer  Creek  qtzite  to  surrounding  rocks  has  not  been 
definitely  established,  but  they  are  probably  strat.  equiv.  of  Cardiff  cgl. 

Deer  Creek  limestone  member  (of  Shawnee  formation). 

Pennsylvanian : Eastern  Kansas,  southeastern  Nebraska,  southwestern 
Iowa,  northwestern  Missouri,  and  central  northern  Oklahoma. 

J.  Bennett,  1896  (Kans.  Univ.  Geol.  Surv.  vol.  1,  p.  117).  Deer  Creek  system.- — 
Three  lss.  separated  by  shales ; aggregate  thickness  26%  ft.  Separated  from 
overlying  Topeka  Is.  by  60  ft.  of  ah.  [Calhoun  sh.  memb.]  and  from  underlying 
Lecompton  Is.  by  about  100  ft.  of  sh.  with  some  thin  lss.  [Tecumseh  sh.  memb.]. 

G.  E.  Condra.  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  p.  48).  Deer  Creek  la.  as 
originally  defined  by  Bennett  included  3 lss.  and  2 shales.  The  following  names 
are  proposed  for  the  subdivisions  (descending)  : Ervine  Creek  Is..  Mission  Creek  sh., 
Haynies  Is.,  Larsh  sh.,  and  Rock  Bluff  Is.  All  of  these  units  extend  through  out- 
crops in  Nebr.,  Iowa,  Mo.,  and  Kails. 

R.  C.  Moore  and  G.  E.  Condra,  1932  (Oct.  1932  revised  classification  chart  of  Penn, 
rocks  of  Kans.  and  Nebr.),  transferred  from  Calhoun  Bh.  to  top  of  Deer  Creek  Is. 
the  beds  previously  named  Jones  Point  ah.  and  Sheldon  la.,  aud  restricted  Calhoun 
ah.  to  the  beds  previously  named  Iowa  Point  ah. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  11),  divided  Calhoun  sh. 
into  (descending)  Iowa  Point  sh.,  Sheldon  Is.,  and  Jones  Point  sh. ; restricted  Deer 
Creek  Is.  to  the  beds  btw.  base  of  Jones  Point  sh.  and  top  of  Tecumseh  sh. ; and 
divided  Deer  Creek  Is.  in  section  from  Forest  City,  Mo.,  to  DuBois.  Nebr.  into 
following  members  (descending)  : Ervine  Creek  Is.,  Larsh  sh.,  Rock  Bluff  Is., 
Oskaloosa  sh.,  and  Ozawkie  is. 
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R.  C.  Moore,  1936  (Kang.  Geol.  Surv.  Bull.  22>,  divided  Deer  Creek  Is.  of  Kang.  Into 
(descending)  : Ervlne  Creek  Is.,  Larsb-Misslon  Creek  sh.,  Rock  Bluff  la.,  Oskaloosa 
gb.  (formerly  erroneously  Identified  as  Largb  sb.  but  older  than  true  Larsh  sh. ), 
and  Ozawklo  Is.  (formerly  erroneously  Identified  aa  Rock  Bluff  lg.).  He  stated  that 
bis  Ozawkie  and  Oakaloosa  members  are  absent  In  Nebr. 

In  Kans.  the  Shawnee  Is  treated  as  a group  and  the  Deer  Creek  as  a fm. 
In  northern  Okla.  the  Deer  Creek  Is.  Is  treated  as  a memb.  of  Paw- 
huska  Is. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936.  Also  1987  entry 
under  Topeka  hr. 

Named  for  exposures  on  Deer  Creek,  E.  of  Topeka,  Shawnee  Co.,  Kans. 

tDeerfield  diabase. 

Upper  Trlasslc:  Central  Massachusetts  (Connecticut  River  region). 

B.  K.  Emerson.  1891  (Geol.  Hoc.  Am.  Bull.,  vol.  2.  pp.  451—456).  The  Deerfield 
diabase  rests  at  Its  northern  and  southern  ends  on  Mount  Toby  cgl. ; In  Its  middle 
upon  the  Trlasslc  sss.  and  shales  [Sugarloaf  arkose,  Longmeadow  brownstone,  and 
Chicopee  ah.]. 

B.  K.  Emerson.  1917  (D.  S.  G.  S.  Bull.  597,  pp.  97,  265-271).  Deerfield  sheet  of 
Mount  Holyoke  diabase  Is  an  overflow.  It  restB  on  Mount  Toby  cgl.  from  GUI 
Center  nearly  to  Fall  River,  then  on  Longmeadow  ss.  to  Deerfield,  then  on 
Sugarloaf  arkose  to  the  Conu.,  and  on  Mount  Toby  cgl.  to  S.  end  of  Mouot 
Toby. 

tDeer  Lake  conglomerates. 

Pre-Cambrian  (Kcewatln)  : Northwestern  Michigan  (Marquette  district). 

See  under  Kitclti  schist. 

Deer  Lake  argillite. 

Paleozoic:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Surv.  Bull.  20.  p.  54  ; map).  Deer  Lake  arffUlite. — 
Interbedded  quarts-mlca  schists,  dark-gray  and  grayish-brown  qtsltes,  and  thln- 
bedded  argill.  shales  and  slates,  the  latter  prevailing.  The  subordinate  schists  and 
qtsltes  occur  In  bands  varying  In  width  of  thickness  from  2 or  3 to  over  100  ft. 
Exposed  along  shores  of  Deer  Lake.  Southern  end  terminates  about  1 ml.  S.  of 
Deer  Lake.  Thickness  4,000  ± ft.  Is  In  contact  with  Eagle  Mtn  qtxite,  which  It 
appears  to  underlie,  but  It  Is  possible  It  overlies  the  Eagle  Mtn  and  Is  In  Its 
present  position  as  result  of  overturned  fold. 

Deer  Lick  sand. 

Drillers'  term  for  an  Upper  Dev.  oil  sand  in  western  Pa.  that  is  said  to  lie 
at  ubout  same  horizon  as  Bradford  Third  sand. 

Deer  Mountain  red  shale  member  (of  Hueoo  limestone). 

Permian  (?):  Western  Texas  (Hueco  Mountains). 

P.  B.  and  R.  E.  King,  1929  (A.  A.  P.  G.  Bull.  vol.  13,  p.  925).  [Deer  Mtn  red  beds. 
shown  In  section  of  Hueco  Mtns  as  resting  on  Gym  Is.  and  as-^upper  part  of 
IlesB  fm.  of  Sierra  Diablo.) 

P.  B.  King.  1934  (Geol.  Soc.  Am.  Bull.,  vol.  46,  pp.  697-798),  called  these  beds 
Deer  it  In  red  sh.  memb.  of  Hue co  Is.  and  assigned  them  to  Permian  (1). 

Deer  River  shale. 

Upper  Ordovician:  Eastern  New  York  (Black  River  Valley)  and  southern 
Canudn. 

R Ruedemann,  1921  (V.  Y.  Slate  Mus.  Bull.  227,  228.  pp.  124-126.  130).  Drrr 
River  eh.  and  Atwater  Creek  sh.,  of  the  black  sh.  of  Black  River  Valley,  the 
zone  of  Climacograptus  tppiralis  posterns  and  Glossogroptus  quadrimucronatus , 
forma  typiea  (respectively!.  [Table  on  p.  130  allows  Deer  River  sh.  resting  on 
Utica  ah.  and  overlain  by  Atwater  Creek  sh.] 

R.  Ruedemann,  1925  (N.  Y.  State  Mus.  Bull.  258,  pp.  49-52,  60,  76,  82.  148). 
Deer  River  sh.  (zone  of  Climacograptus  typicatis  posterus)  la  post-Utica  in  age, 
but  lithologically  of  character  of  Utica.  Thickness  70  ft.  on  Deer  River,  near 
Copenhagen  ILewls  Co.,  N.  Y. ] ■ Was  deposited  on  NW.  side  of  Adirondack  mass 
in  an  embayment  extending  southward  from  Gloucester  Bea  in  Canada.  Is  overlain 
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by  Atwater  Creek  sh.  (zone  of  Oloaaograptua  quadrimucronatus,  forma  typica), 
which  in  turn  is  overlain  by  Whetstone  Gulf  ah.  la  basal  part  of  Lorraine  group. 
The  Whetstone  Gulf,  Atwater  Creek,  and  Deer  River  fms.  of  Black  River  Valley 
are  = Frankfort  sh.  of  Utica  Basin.  [In  parts  of  rept  the  Atwater  Creek  beds 
are  Included  in  Whetstone  Gulf  fm.,  and  in  other  parts  of  rept  they  are  excluded.] 

Deer  River  moraine. 

Pleistocene:  Northwestern  New  York  (Lowville  region). 

A.  F.  Buddington,  1934  (N.  Y.  State  Mua.  Bull.  296,  p.  42).  A group  of  hills,  in 
Carthage  quad.,  that  forms  belt  about  4 mi.  long  and  1 ml.  wide,  from  Deer  River 
across  to  Black  River  valley. 

Deer  Trail  argillite. 

Paleozoic:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Surv.  Bull.  20,  p.  59;  map).  Deer  Trail  argillite. — 
Argillites,  calc,  argillites,  phyllltea,  quartz  mica  schists,  narrow  bands  of  Is.,  and 
small  discontinuous  bands  of  qtzite ; argillites  and  quartz-mica  schist  are  most 
abundant.  Thickness  3,000  ± ft.  Includes  Stensgar  dol.  memb.  Underlies  Addy 
qtzite.  [Type  loc.  not  stated,  but  Deer  Trail  Mine  is  in  this  fm.] 

Deerwood  iron-formation  member  (of  Virginia  slate). 

Pre-Cambrian  (upper  lliironlnn)  : Northeastern  Minnesota  (Cuyuna 

district). 

C.  R.  Van  Illse  and  C.  K.  Leith,  1911  (U.  S.  G.  8.  Mon.  52.  pp.  212-215+ ). 
Deerwood  iron-bearint / memb.  of  Virginia  si. — Principally  iron  carbonate  where 
unaltered,  but  largely  altered  to  amphibole-magnetite  rocks,  ferruginous  si.  and 
chert,  and  iron  ore.  Found  in  lenses  in  Virginia  si.,  presumably  near  base. 
Named  for  development  at  and  near  Deerwood. 

C.  Zapffe.  1930  (Lake  Superior  Min.  Inst.  Proc.,  vol.  28,  pp.  101,  103).  Near  base 
of  Cuyuna  memb.  of  Crow  Wing  fm.  in  Cuyuna  dist.  Is  a persistent  layer  of  ore 
fm.  About  500  ft.  or  more  above  it  is  a second  layer.  Collectively  these  have 
heretofore  been  called  Deerwood  ore-bearing  memb.  Writer  has  previously  pointed 
out  that  he  believed  Deerwood  memb.  consisted  of  two  major  bands,  rather 
than  one,  and  considered  the  portion  in  N.  part  of  North  Range  (T.  47,  R.  29)  the 
lower  band,  with  the  South  Range  bund  probably  Its  extension  or  equiv.,  and  the 
portion  In  S.  part  of  North  Range  (T.  46,  R.  29)  the  upper  band.  The  lower 
band  in  many  respects  carries  out  idea  of  a gradation  from  the  poorer  bands  of 
underlying  Emily  memb.  to  the  better  or  upper  band  of  tbe  Deerwood.  Adja- 
cent rock  fms.  support  this  view. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  8.  P.  P.  184),  changed  name 
to  Deerwood  iron~fm.  memb.,  and,  although  including  It  in  Virginia  si.,  stated  that 
It  might  be  = Biwablk  iron-fm.,  which  they  assigned  to  middle  Muronlan. 

Dees  horizon. 

Dees  sand. 

Ixjwer  Cretaceous:  Northeastern  Texas  (Cass  County)  and  northwestern 
Louisiana  (Caddo  County). 

J.  8.  Ivy,  1936  (Oil  and  Gas  Jour.,  vol.  34,  No.  48,  April,  p.  72).  Deee  horizon  (In 
lower  part  of  Glen  Rose  fm.  of  RodeRsa  field)  consists  of  95  ft.  of  beds  divided 
into  (descending)  : (1)  Occasional  coquina,  (2)  Dees  namt,  (3)  Coquina  is.,  and  (4) 
oolitic  sand  or  “mealy"  Is.  The  Dees  sand  varies  from  that  of  true  quarts 
sand  to  aandy  Is.  Interbeddod  with  sandy  sh.  Its  av.  thickness  is  15 ± ft.  Under- 
lies 55  ft.  of  mottled  red  and  green  Is.  and  overlies  basal  black  sh.  memb.  of 
Glen  Rose  fm.  [Derivation  of  name  not  stated.] 

Dee  so  formation. 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

W.  L.  Ooldston,  Jr.,  1922  (A.  A.  P.  O.  Bull.,  vol.  6.  No.  1).  Deeae  memb.  of  Olenn 
fm. — Characterized  by  a large  number  of  massive  sss.,  cgls.,  shales,  and  a few 
lss.  To  N.  of  Ardmore  the  base  Is  marked  by  a brown  is.  bearing  an  abundance 
of  Spirit er  condor ; 8.  of  Ardmore  this  horizon  is  represented  by  a bed  of  chert,  and 
there  is  u thick  cgl.  at  base.  Occurs  in  a NW.-8E.  exposure  just  E.  of  Deese. 
Thickness  6.000  to  8,000  ft.  Fossils  listed.  Underlies  Hoxbar  memb.  and  overlies 
Cup  Coral  memb. 
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G.  H.  Girty  and  P.  V.  Iioundy,  1923  (A.  A.  P.  G.  Bull.,  vol.  7,  No.  4,  pp.  331-347). 
Glenn  fm.  Includes  only  Deeae  and  Cup  Coral  members  of  Goldston. 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z,  pp.  7-21).  Deese  fm.,  5.000  ± 
ft.  thick,  underlies  Iloxbar  fm.  and  overlies  Dornick  Hills  fm.  (1,500  to  4.000  ft. 
thick),  which  rests  on  Springer  fm.  Top  memb.  of  Dornick  Hills  fm.  is  here 
named  Pumpkin  Creek  la.,  and  basal  memb.  of  Iloxbar  fm.  is  here  named 
Confederate  Is.  memb. 

C.  W.  Tomlinson,  1929  (Okla.  Geol.  Surv.  Bull.  46).  Deese  fm.,  3,000  to  7,000  ft. 
tbick,  as  here  deiiued  coincides  very  nearly  with  Goldston's  Deese  memb.  of  Glenn 
fm.  as  mapped  by  him  in  type  loc.,  In  sec.  33,  T.  3 S.,  R.  1 E.,  adjoining  village 
of  Deese.  The  village  itself  lies  on  the  thin  edge  of  red  beds  overlying  Hoxbar 
fm.  The  Deese  fm.  overlies  Pumpkin  Creek  memb.  of  Dornick  Hills  fm.  and 
underlies  Conf«>dcrate  Is.  memb.  of  Hoxbar  fm. 

Defiance  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  Ohio  and  southern  Michigan. 
Shown  in  part  on  moraine  map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53,  1915; 
also  in  part  in  fig.  8 of  U.  S.  G.  S.  Columbus  folio  (No.  197),  p.  12, 
1915;  also  in  fig.  7 in  U.  S.  G.  S.  Detroit  folio  (No.  205),  1917.  In  SE. 
Mich,  is  locally  double,  and  outer  ridge  of  Defiance  moraine  is  now  used 
to  replace  “Northville  moraine”  of  Mich.  Geol.  Surv.  Wayne  Co.  Kept., 
inner  ridge  of  Defiance  moraine  being  used  to  replace  Defiance  moraine 
ns  described  in  earlier  repts  on  Michigan.  Named  for  Defiance,  Ohio. 
Replaces  “Blanchard  moraine.” 

Degonia  sandstone.  (In  Chester  group.) 

Mississippian : Southern  and  western  Illinois  and  western  Kentucky. 

S.  Weller,  1920  (Jour.  Geol..  vol.  28,  No.  4.  pp.  281-290,  and  No.  5.  pp.  395-416; 
also  111.  Geol.  Surv.  Bull.  41).  Degonia  ss. — In  typical  occurrence  a very 
massive,  cllfT-making  as.,  hut  locally  It  contains  rather  thick  strata  of  thinly  bedded 
ass.,  conspicuously  rippie  marked,  which  in  places  are  almost  area,  shales.  Much 
of  fm.  is  notably  cross  bedded.  Light  brown  on  fresh  surfaces ; weathers  darker. 
Thickness  50  ft.  or  less  to  more  than  100  ft.  Rests  on  Clore  la.,  with  apparent 
conformity.  Overlain,  apparently  conformably,  by  Kinkaid  Is.  Heretofore  included 
In  Pottsvilie,  but  discovery  above  It  of  Kinkaid  is.,  which  carries  a Chester 
fauna,  proves  it  properly  belongs  to  Chester  group.  Included  In  Clore  fm.  as 
mapped  in  earlitr  repts. 

Named  for  Degonia  Twp,  Jackson  Co.,  111.,  where  it  is  a conspicuous  cliff 
maker  in  bluffs  of  the  Mississippi  and  sides  of  tributary  valleys. 

DeKalb  limestone  member  (of  Kansas  City  formation). 

Pennsylvanian;  Iowa,  northwestern  Missouri,  southeastern  Nebraska,  and 
eastern  Kansas. 

II.  P.  Bain,  1898  (Am.  Jour.  Scl.,  4th,  vol.  5,  pp.  437-439).  DeKalb  Is. — La.,  known 
as  Furfidom  is.,  15  to  80  ft.  thick,  occurring  in  sh.  Interval  btw.  Westerville  Is. 
above  and  Wlnterset  Is.  lielow.  Included  in  Bethany  Is. 

J.  L.  Tilton,  1913  (Iowa  Acad.  Scl.  I‘roc.,  vol.  20,  p.  210),  applied  Chanute  sh.  to 
the  sh.  separating  DeKalb  Is.  from  overlying  Westerville  la.,  and  Cherryvale  sh. 
to  ah.  separating  the  DeKalb  from  the  underlying  Wlnterset  la. 

J.  L.  Tilton,  1921  (Iowa  Geol.  Surv.  vol.  27,  p.  186)  and  1924  (Iowa  Geol.  Surv. 
vol.  29),  correlated  DeKalb  la.  and  Westerville  la.  with  Drum  la.,  and  called  the 
ah.  overlying  It  Chanute  sh.  aud  the  ah.  underlying  It  Cherryvale  sh.  He  also 
called  the  la.  overlying  Chanute  ah.  the  loin  is.,  instead  of  Westerville. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3,  p.  91).  Cherryvale  sh.  of  Kans.  divided  into  following  members  (de- 
scending) : Quivira  sh.,  DeKalb  Is.  (erroneously  called  Drum  la.  by  Hinds  and 
Greene),  Wea  sh.,  Block  Is.,  and  Fontana  sh. 

R.  C.  Moore  and  G.  E.  Condra,  Oct.  1932  (revised  classification  chart  of  Penn, 
rocks  of  Kans.  and  Nebr.)  adhered  to  latter  definition  of  Cherryvale  ah.,  but 
discarded  DeKalb  Is.  for  Westerville  Is.,  a name  introduced  by  Bain  at  the  same 
time  he  Introduced  DeKalb,  in  rept.  cited  above. 
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G.  E.  Condra,  1933  (Ncbr.  Qeol.  Surv.  Paper  No,  4,  p.  29).  “DeKalb  Is."  of  Iowa 
Sure.,  defined  by  Bain,  is  synonym  of  Wtnterset  (an  older  Is.  than  Westervlllel, 
and  should  be  discontinued  because  latter  has  priority.  The  Westerville  la., 
defined  by  Bain.  Is  "Drum  Is.”  of  Kansas  City  section. 

N.  D.  Newell,  193S  (Kans.  Geol.  Surv.  Bull.  21.  p.  40).  In  Oct.  1932,  R.  C.  Moore, 
G.  E.  Condra,  and  F.  C.  Greene  traced  so-called  Drum  Is.  of  Kansas  City  area 
to  Wtnterset,  Iowa,  and  determined  that  type  DeKalb  Is  Wlnterset  Is.  As  Winlertet 
has  priority,  the  term  DeKalb  must  be  dropped. 

See  Kans.-Nebr.  chart  complied  by  M.  G.  Wilmarth,  1936. 

Named  for  DeKalb,  Decatur  Co.,  Iowa. 

DeKalb  granite. 

Pre-Cambrian:  Northern  New  York  (St.  Lawrence  County). 

H.  P.  Cushing.  1916  (N.  Y.  State  Mua.  Bull.  191,  pp.  13.  17,  19,  23).  DeKalb 
ffranitc. — Most  of  It  Is  a fine-grained  red  orthogneiss,  quite  like  the  granite  at 
Macomb  and  Alexandria.  Is  chiefly  a feldspar  quartz  rock,  with  very  little  mica, 
aud  with  Inclusions  of  amphibolite  solely.  Is  pre^Camb.,  but  uncertain  whether 
It  belongs  to  older  Laurentian  intruslves  or  to  younger  "Algoman"  lntruslves. 
Occurs  in  DeKalb  (St.  Lawrence  Co.]. 

DeKalb  moraine. 

Pleistocene  (Wisconsin  stage)  : Northwestern  New  York.  Named  for  De- 
Kalb aud  DeKalb  Junction,  St.  Lawrence  Co.  (See  Jtmr.  Geol.,  vol.  32, 
pp.  645,  664,  1924.  Also  A.  F.  Buddington,  1934  (N.  Y.  State  Mus.  Bull. 
296,  p.  45),  who  stated  that  this  moraine  is  prominently  developed  S.  of 
DeKalb  Junction.) 

Dekkas  andesite. 

Middle  Triassic:  Northern  California  (Redding  quadrangle). 

J.  S.  I tiller,  1906  (V.  8.  G.  8.  Redding  folio,  No.  138).  Dekkae  andertte.—Ie  gen 
erally  a dark-gray  lava,  more  or  less  porphyritlc,  hut  not  conspicuously  so  to 
naked  eye.  Includes  a great  mnsg  of  lava  made  up  of  many  separate  overlapping 
volcanic  flows  and  sheets  of  tuff  more  or  less  distinctly  bedded,  irregularly  con- 
formable, and  dipping  eastward.  Along  E.  border  of  quad,  these  rocks  are  overlain 
conformably  by  and  to  a small  extent  are  Interbedded  with  bottom  part  of  Pit 
shales.  Overlies  Nosonl  fm.  and  underlies  Bully  11111  rhyolite.  Thickness  approx. 
1,000  ft.  Named  for  exposures  along  Dekkas  Creek. 

DeKoven  formation. 

Pennsylvanian  (Allegheny)  : Western  Kentucky. 

L.  C.  Glenn,  1912  (Ky.  Geol.  Surv.  Rept.  Prog.  1910  and  1911,  p.  27).  DeKoven 
fm. — Shales  with  thin  sss.  and  thin  unworkable  coals,  and,  at  base,  Sebree  sa.,  a 
coarse  massive  ss.  10  to  SO  ft.  thick.  Thickness  100  to  400  ft.  Uncon.  overlies 
Tradewater  fm.  (Penn.)  and  uncon.  underlies  Mulford  fm.  (Penn.)  In  Webster  Co. 

Probably  named  for  Dekoven,  Union  Co. 

Delaneys  Creek  facies. 

Name  applied  by  P.  B.  Stockdale  (Ind.  Dept.  Cons.,  Div.  Geol.,  Pub.  98,  pp. 
77,  169,  etc.,  1931)  to  a lithologic  facies  of  his  Carwood  fm.  in  Washington 
Co.,  Ind. 

Delano  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Minnesota. 

F.  Leverett,  1932  (U.  S.  O.  8.  P.  P.  161,  p.  85).  Included  In  Crow  River  morainic 
system.  Village  of  Delano,  Wright  Co.,  stands  on  this  moraine. 

Delaware  limestone. 

Middle  Devonian : Ohio. 

N.  H.  Winchell,  1874  (Ohio  Geol.  Surv.  vol.  2,  pp.  290-302).  Upper  Oomiferou s Is. 
{Delaware  Is.;  also  Sandusky  1st. — Blue  even-bedded  argill.  Is.  35  ft.  thick  (the 
“Delaware  stone”)  forms  lower  and  major  part.  This  div.  is  extensively  quarried 
151627*— 38 38 
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at  Delaware.  Very  hard,  heavy  bedded,  pyrltiferous  dark  Is.  (Tully  Is.),  4 to  9 
ft.  thick,  forms  upper  part.  Rests  on  Delhi  Is.,  the  top  bed  of  Lower  Corniferous 
(Columbus]  Is. 

E.  Orton,  1878  (Ohio  GeoL  Surv.  vol.  3).  Delaware  Is.,  the  upper  part  of  Cornifer- 
oub  la.,  consists  of  (descending):  (1)  Thin-bedded  la.;  (2)  Perris  Quarry  (“Dela- 
ware stone")  ; (3)  siliceous  blue  Is.;  and  (4)  bone  bed  6 ft.  thick.  RestB  on  Co- 
lumbus Is.  (Lower  Corniferous)  and  is  overlain  by  Huron  ah.  (The  bone  bed  has 
been  Included  In  Columbus  Is.  since  1890.  See  under  Columbus  Is.] 

In  central  Ohio  the  fm.  overlying  Delaware  Is.  is  Olentangy  sh. 

Named  for  exposures  at  Delaware,  Delaware  Co. 

Delaware  flags. 

Upper  Devonian:  Northeastern  Pennsylvania. 

I.  C.  White,  1882  (2d  Pa.  Geol.  Surv.  Rept.  Ge,  pp.  73,  76,  77,  80).  Delaware 
flags. — Alternating  beds  of  bluish-green  and  greenish-gray  sss.  20  to  40  ft.  thick, 
and  gTeenish  sandy  shales,  with  one  reddish  bed  10  to  15  ft.  thick.  The  sss.  are 
quarried  and  sold  under  name  of  "Blue  Stone."  Thickness  1,000  to  1,200  ft. 
Probably  represents  New  Milford  ss.  group  of  Susquehanna  and  Wayne  Counties. 
Overlies  New  Milford  group  (consisting  of  red  sh.,  20;  green  ss.  40;  and  red  sh. 
15),  and  is  overlain  by  50  ft.  of  red  sh.  succeeded  by  300  ft.  of  greenish  sss.  and 
shales,  on  which  lies  Lackawaxen  cgl. 

t Delaware  limestone. 

Silurian  (Niagaran)  : Central  eastern  Iowa. 

S.  Calvin,  1895  (State  Univ.  Iowa  Lab.  Nat.  8ci.  Bull.,  vol.  3.  pp.  183-189)  and  1896 
(Iowa  Geol.  Surv.  vol.  5,  pp.  49-50).  Delaware  stage. — Cherty  dol.,  200  ft.  thick, 
including  Coralline  and  Pentamerus  beds.  Underlies  Leclnlre  Is.  and  forms  basul 
part  of  Niagara  series  in  eastern  Iowa. 

Replaced  by  Ifopkinton  Is.  (by  Calvin  in  1906),  because  preoccupied. 

Named  for  development  in  Delaware  Co. 

t Delaware  gravels. 

See  under  i Delaware  RivfT  gravels  and  clays. 

Delaware  flag  series. 

See  under  Delaware  River  flags. 

tDelaware  sandstone. 

tDelaware  formation. 

Shortened  forms  of  Delaware  Mtn  fm.  (Perm.)  of  western  Tex.  that  are 
used  by  some  writers. 

Delaware  Mountain  formation.  (Of  Guadalupe  group.) 

Permian:  Western  Texas  (Delaware  and  Guadalupe  Mountains  and  Sierra 
Diablo). 

G.  B.  Richardson,  1904  (TTniv.  Tex.  Min.  Surv.  Bull.  9,  p.  38).  Delaware  Mtn  fm. — 
Essentially  light  and  dark-colored  sh.  and  Is.,  though  locally  Includes  some  sh.  At 
base  200  ft.  or  more  of  blue-black  thin-bedded  Is.  Greatest  exposed  thickness  2,300 
ft.,  but  base  not  seen  and  relations  to  Pennsylvanian  Hueco  fm.  not  determined. 
Underlies  Capltan  Is. 

Lower  fm.  of  Guadalupe  group. 

P.  B.  and  R.  E.  King,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  921-922,  924,  925).  Dela 
ware  Mtn  fm.  has  been  divided  into  following  members : (1)  Upper  dark  Is.;  (2) 
Delaware  Mtn  ss.;  (3)  basal  black  Is.  (here  named  Bone  Canyon  memb.  of  Leonard 
fm.).  A short  distance  N.  of  Bone  Canyon,  on  W.  side  of  Guadalupe  Mtns,  a wedge 
of  gray  la.  (here  named  Victorln  Peak  memb.  of  Leonard  fm.)  appears  beneath  the 
uncon.  ut  base  of  Delaware  Mtn  ss.  and  separates  that  kb.  from  Bone  Canyon 
tnemb.  The  Delaware  Mtn  fm.  as  originally  defined  Is  not  a natural  group,  but 
consists  of  beds  of  Leonard  and  Word  nge.  separated  by  au  uncon.  For  this  rea- 
son It  is  here  suggested  that  if  term  Delaware  Mtn  be  retained  It  should  be  re- 
stricted to  the  beds  above  the  basal  black  Is.  [also  to  the  beds  above  Victoria 
Peak  memb.].  Includes  near  base  a thin  bed  of  gyp.  (here  named  Dos  A lamos  gyp.). 
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R.  E.  Kinp,  1931  (Univ.  Tex.  Bull.  3042.  p.  13,  chart  opp.  p.  146).  Delaware  Mtn 
fm.  restricted  to  beds  overlying  (uncon.)  Bone  Canyon  la.  I = Bone  Spring  la., 
the  approved  name]. 

K.  H.  Crandall  (A.  A.  P.  G.  Bull.,  vol.  13,  1929,  pp.  941-943),  R.  E.  King  (Unlv. 
Tex.  Bali.  3042,  1931,  p.  13).  W.  B.  Lang  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  2,  1935), 
and  other  geologists  are  now  satisfied  that  typical  Delaware  Mtn  fm.  of  Delaware 
Mtns  includes  in  Its  upper  part  the  time  equiv.  of  Capitan  Is.,  and  that  the  beds 
underlying  Capitan  Is.  and  called  Delaware  Mtn  fm.  in  Guadalupe  Mtns  are  = only 
lower  part  of  Delaware  Mtn  fm.  of  Delaware  Mtns. 

P.  B.  King,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  pp.  697-795).  Delaware  Min  fm. 
restricted  to  beds  above  Bone  Spring  Is.  (here  treated  as  a distinct  fm.)  and 
below  Castile  gyp.  in  Delaware  Mtns,  and  below  Capitan  Is.  and  above  Bone 
Spring  Is.  in  Guadalupe  Mtns,  the  Victorio  Peak  memb.  being  here  included  in  Bone 
Spring  Is. 

W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.  vol.  21,  No.  7).  Upper  part  of  Delaware  Mtn  fm. 
in  the  reef  zone  is  replaced  by  Capitan  Is.,  and  upper  portiou  of  middle  part  of  the 
Delaware  Mtn  grades  laterally  into  Dog  Canyon  Is.  The  Delaware  Mtn  rests  on 
Bone  Spring  Is. 

Named  for  prominent  exposures  In  Delaware  Mtns,  El  Paso  Co.,  Tex. 

Delaware  Mountain  sandstone. 

A name  that  has  been  applied  by  some  geologists  to  the  basal  sandy  beds 
of  Delaware  Mtn  fm.  in  Guadalupe  Mtns,  Tex.,  that  overlie  the  black 
Bone  Spring  Is.  and  underlie  the  upper  dark  Is.  memb.  of  Delaware  Mtn 
fm.  (See  under  Delaware  Mtn  fm.) 

tDelaware  River  gravels  and  clays. 

Pleistocene:  Southeastern  Pennsylvania  and  northern  Delaware. 

C.  E.  Hall,  1881  (2d  Pa.  Geol.  Surv.  Ropt.  C„).  Delaware  River  gravels  and  clay#.— 
Include  alluvium,  Trenton  gravel  (Cape  May  fm.],  Philadelphia  brick  clay  [Cape 
May  and  Pensauken  fms.J,  Red  gravel  [Pensauken  fm.  in  part],  Yellow  gravel  [a 
part  of  Bridgeton  fm.],  and  Bryn  Mawr  gravel. 

F.  D.  Chester,  1884  (Am.  Jour.  Sci.,  3d.  vol.  27,  pp.  189-199  and  map).  Delaware 
gravels. — Undiff.  Philadelphia  clay  and  underlying  Red  Gravel. 

T.  D.  Rand,  1900  (Acad.  Nat.  Scl.  Philn.  Proc.,  pt.  1,  p.  168).  The  Delaware  River 
gravels  occur  at  much  lower  level  than  Bryn  Mawr  gravel  and  overlie  similar 
schists  and  gneisses. 

Includes  deposits  ranging  from  top  of  Pamlico  fm.  to  base  of  Brandywine  fm. 
Named  for  development  along  W.  side  of  Delaware  River  in  northern 
Delaware. 

Delaware  River  flags. 

Upper  Devonian : Northeastern  Pennsylvania. 

I.  C.  White.  1882  (2d  Pa.  Geol.  Surv.  Rept.  G,.  pp.  94,  99-101).  Delaware  River 
flags,  1,200  to  1,430  ft.  thick  in  Pike  and  Monroe  Counties.  Underlie  Montrose  red 
sb.  and  overlie  New  Milford  red  ss.  Include  Lackawaxen  cgl.  and  Delaware  flags. 
In  Wayne  and  Susquehanna  rept  (G,)  these  beds  were  subdivided  into  several 
members  under  head  of  PaupocJc  and  New  MUford  ss.  groups,  whose  combined 
thicknesses  were  585  ft.,  but  these  intervals  were  found  to  increase  so  enormously 
southward  that  the  Wayne  and  Susquehanna  Co.  subdivisions  could  not  be  followed, 
hence  I deem  it  best  to  replace  the  names  Paupack  and  New  Milford  sss.  by  a 
single  geographical  term  which  would  include  both  the  latter  and  at  the  same  time 
suggest  the  nature  of  the  beds.  All  the  great  flagstone  quarries  along  Delaware 
River  are  found  at  different  horizons  in  these  beds.  Good  exposures  along  Delaware 
River  btw.  NarrowBburg  and  Pond  Eddy,  where  they  are  1,430  ft  thick. 

I.  C.  White,  1883  (2d  Pa.  Geol.  Surv.  Rept.  GT).  Delaware  flag  scries. — About.  357 
ft.  thick  in  Wyoming  Co.  Underlies  Montrose  red  sh.  and  overlies  Lackawaxen 
cgL 

B.  Willard,  1935  (Geol.  80c.  Am.  Bull.,  vol.  46,  No.  8,  pp.  1205-1206).  Delaxcare 
River  flags  (late  Portage)  is  retained,  but  the  beds  are  older  (instead  of  younger) 
than  New  Milford  red  sh.,  which  at  type  loc.  is  upper  Chemung.  The  mi  sh. 
[beneath  Delaware  River  flags]  1b  renamed  Analomink  red  sh.,  after  village  in 
Monroe  Co.,  where  at  least  100  ft.  of  it  is  well  exposed.  The  underlying  Starrucca 
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ss.  of  White  iu  Monroe  Co.  is  simply  upper  part  of  Trimmers  Rock  ss.  and  is 
dropped. 

B.  Willard,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47.  No.  4.  pp.  571,  586-588).  Delaware 
River  flags  are  1,500  ± ft.  thick  on  Delaware  River  N.  of  Hawks  Nest,  N.  Y.,  the 
type  region.  They  underlie  New  Milford  fm.,  and  are  of  upper  Portage  age,  as 
determined  by  Prosser,  although  the  fm.  itself  is  nearly  unfossiliferous.  There  is 
little  doubt  it  is  — Oneonta  of  N.  Y.  It  locally  rests  on  Analomink  red  sh.  (which 
was  mistaken  by  I.  C.  White  for  his  New  Milford  fm. ).  In  part  of  Pike  and 
Monroe  Counties  it  rests  on  marine  Portage,  the  Trimmers  Rock  ss.  Beyond 
the  Lehigh  the  Delaware  River  and  Trimmers  Rock  fms.  have  not  been  closely 
separated,  both  being  fossil! ferous  marine  Portage.  [Table  on  p.  571  shows 
following  downward  succession  : Delaware  River  flags,  Analomink  red  sh..  Trimmers 
Rock  ss.  Table  on  p.  606  shows  Trimmers  Rock  ss.  — Delaware  River  and 
Analomink.] 

Delhi  limestone. 

Middle  Devonian:  Central  Ohio. 

N.  H.  Wlnchell,  1874  (Ohio  Geol.  Surv.  vol.  2,  pp.  296-301).  Delhi  Is. — Light 
cream-colored,  crystalline  or  saccharoidal,  very  thin-bedded  Is.,  28  ft.  thick,  forming 
upper  memb.  of  Lower  Corniferous  [Columbus]  Is.  in  Sandusky,  Seneca,  Crawford, 
Delaware,  and  Marlon  Counties.  Underlain  by  10  to  15  ft.  of  fossiliferous  bluish  Is. 
of  Lower  Corniferous,  and  overlain  by  Upper  Corniferous  or  Delaware  Is. 

E.  Orton,  1878  (Ohio  Geol.  Surv.  vol.  3).  “Delhi  stone”  belongs  near  top  of 
Columbus  Is. 

C.  R.  Stauffer,  1909  (Ohio  Geol.  Surv.  Bull.  10,  p.  63).  The  “Delhi  beds”  of 
Wlnchell  comprise  upper  32  ft.  of  Columbus  Is. 

Named  for  exposures  at  Delhi,  the  old  name  for  Radnor,  Delaware  Co. 

Delhi  formation. 

Mississippi))  n : Northern  California  (Colfax  quadrangle). 

W.  Lindgren,  1900  (U.  S.  G.  S.  Colfax  folio.  No.  66).  Delhi  fm. — Chiefly  a peculiar 
dark-brown  or  black  hard  rock  so  flue-grained  as  to  be  almost  flinty  and  rarely 
showing  either  stratification  or  schistosity.  Often  has  chertlike  appearance,  but 
contains  less  silica  than  the  normal  chert.  The  peculiar  petrographic  character 
probably  due  to  regional  metamorphism.  Very  few  lenticular  Is.  masHes  occur  in 
it.  In  a few  places  the  rock  shows  marked  schistosity  and  resembles  a dark 
siliceous  clay  si.  The  fm.  corresponds  to  part  of  Calaveras  fm.  Overlies  Cape 
Horn  si.  and  underlies  Clipper  Gap  fm.  Typical  exposures  near  Delhi  mine, 
Nevada  Co. 

Delicias  beds. 

Paleozoic:  Mexico. 

E.  Haarmann,  1913  (Deutsche  geol.  Gesell.  Zcitschr..  Bd.  65,  Monatsber.  1,  p.  22). 

E Bose,  1921  (Am.  Jour.  Scl.,  5th,  vol.  1,  pp.  188,  194),  assigned  these  beds  to 
Perm. 

Dellville  sandstone. 

Upper  Devonian:  Southern  central  Pennsylvania  (Perry  County). 

E.  W.  Claypole,  1885  (2d  Pa.  Geol.  Surv.  Rept.  Ft,  pp.  77-78,  394).  Dellville  as. — 
Heavy  bed  of  green  ss.,  mostly  in  thin  beds ; near  middle  a layer  of  vegetable  matter 
about  1 inch  thick,  consisting  almost  wholly  of  fossil  plant  stems.  Exposed  at 
Dellville,  Perry  Co.  I have  taken  It  a8  base  of  proper  Catsklll  In  Perry  Co.,  but 
some  may  prefer  to  include  underlying  King’s  Mill  shales  and  King’s  Mill  ss.  in  the 
Catsklll. 

B.  Willard,  3936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  582).  In  Susqnehanna 
Valley,  in  Dauphin  and  Perry  Counties,  the  Honesdale  ss.  is  a distinctly  gray  to 
greenish  gray,  heavily  bedded  ss.,  usually  carrying  carbonized  fragments  of  plants, 
probably  unidentifiable.  At  low  water  it  can  be  seen  as  prominent  ledges  in  river 
bed.  Possibly  this  is  what  Claypole  called  Dellville  ss.  in  Perry  Co. 

Delmar  sand. 

Eocene:  Southern  California  (San  Diego  County). 

M.  A.  Hanna.  1926  (Calif.  Univ.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  16,  No.  7,  pp. 
187-246).  Delmar  sand. — Sss.,  shales,  and  some  beds,  composed  almost  wholly  of 
oysters,  that  might  be  considered  Is.  but  usually  the  matrix  surrounding  the  shells 
is  arglll.  rather  than  calc.  The  sss.  are  both  coarse  grained  and  fine  grained. 
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and  grade  into  aren.  shales.  They  are  of  prevailingly  brown  color,  but  often 
have  a tinge  of  green,  while  a few  beds  have  a reddish  and  purplish  cast.  Many 
shales  are  well  stratified,  but  others  grade  into  shaly  sands.  Bedding  is  irregular. 
Cross  bedding  is  prominent  in  many  places.  Upper  part  contains  more  sand  than 
lower  part,  and  the  sands  are  of  darker  color  than  overlying  Torrey  sand,  into 
which  the  Delmar  sand  grades.  Thickness  more  than  200  ft.  Is  basal  div.  of  La 
Jolla  fm.  in  I .a  Jolla  quad.  Rests  11  neon,  on  Chico  Cret.  Named  for  excellent 
exposures  in  sea  cliff  at  town  of  Delmar,  San  Diego  Co. 

Pelmontian  stage. 

Tertiary:  California. 

See  under  Zemorrian  stage , R.  M.  Kleinpell,  1934. 

II.  G.  Schenck,  1936  (A.  A.  P.  G.  Bull.,  vol.  20,  No.  2,  p.  224).  Drlmontian  stage 
Includes  uppermost  Monterey,  upper  Santa  Margarita  fm.,  etc. 

DeLong  cyclical  formation. 

A name  applied  by  H.  U.  Wanless  (111.  Geol.  Surv.  Bull.  60,  1931,  pp.  179- 
193)  to  a middle  portion  of  Pottsville  fm.  (Penn.)  of  central  western 
111.,  based  upon  the  rhythmic-cycle  theory  of  sedimentation.  Derivation 
of  name  not  stated. 

tDelphi  black  shale. 

Upper  Devonian:  Northern  central  Indiana. 

R.  T.  Brown,  1883  (Ind.  Dept.  Geol.  and  Nat.  Hist  12th  Ann.  Rept.,  p.  84).  Oencsee 
sh.  or  Delphi  black  sh.,  uppermost  Dev.  fm.  Named  for  Delphi,  Carroll  Co.  (See 
also  tLouisville-Delphi  black  si.  1 

Same  as  New  Albany  sh.,  older  and  better  established  name. 

fDelplil  dolomite. 

Permian:  Southwestern  Oklahoma  and  northern  Texas. 

C.  N.  Gould.  1902  (Oklu.  Geol.  Surv.  2d  Bien.  Rept.,  pp.  42,  56).  Delphi  dol. — 
White,  drab,  gray,  or  yellowish  dol.,  3 ft.  thick,  forming  top  memb.  of  Greer  div. 
In  places  true  dol.,  in  places  only  a mag.  Is. ; in  places  aren.  and  soft,  in  places 
of  cavernous  or  honeycombed  structure;  often  firm  and  solid.  Separated  from 
underlying  Collingsworth  gyp.  by  20  ft.  of  red  clay  sh. 

Replaced  by  Mangum  dol.  memb.  (of  Blaine  gyp.),  because  of  prior  use 
of  Delphi  for  a Dev.  fm.  in  Ind. 

Named  for  Delphi,  Greer  Co.,  Okla. 

Delphi  member.  (In  Skanea teles  shale.) 

Middle  Devonian:  Central  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sci.,  5th,  vol.  19.  pp.  219+ ).  Delphi  memb.  of 
Slcaneatcles  fm. — New  name  proposed  for  the  sh.  overlying  Mottville  memb.  of 
Skancateles  fm.  and  underlying  Pompey  memb.  of  Skaneateles.  At  base  it  is 
soft,  dark,  and  mostly  argill.,  becoming  gradually  sandier  to  top,  where  it  Is  hard, 
fine,  calc.  ss.  characterize!  by  great  abundance  of  largo  pelecypods.  Type  section 
is  Knights  Falls,  1 ini.  E.  of  Delphi,  where  it  is  fully  exposed.  Thickness  65  ft. 
(In  Unadilla  Valley)  to  217±  ft.  in  Bear  Mtn  ravine,  Onondaga  Valley. 

Del  Rio  clay.  (In  Washita  group.) 

Lower  Cretaceous  (Comanche  series)  : Southern  Texas. 

R.  T.  Hill  and  T.  W.  Vaughan,  1898  (U.  S.  G.  8.  Nueces  folio.  No.  42,  p.  2 ; U.  S.  G.  S. 
18th  Ann.  Rept.,  pt.  2,  pp.  236-237).  Del  Rio  clay. — Greenish  laminated  clay, 
weathering  yellow,  with  beds  of  Is.  Included  in  Washita  div.  Overlies  Fort 
Worth  Is.  [broad  sense  and  ^Georgetown  Is.]  and  underlies  Shoal  Creek  [Buda]  Is. 

Named  for  Del  Rio,  Valverde  Co. 

fDelthyris  shaly  limestone. 

Lower  Devonian : Eastern  New  York. 

L.  Vanuxem.  1840  (N.  Y.  Geol.  Surv.  4th  Rept.,  p.  377).  Delthyris  shaly  Is. — Under- 
lies Scutella  Is.  [Becraft  Is.]  and  overlies  Pentamerus  Is.  [Coeymans  Is.]. 

Paleontologic  name  for  New  Scotland  Is. 
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Demoiselle  formation. 

Mississipplan : New  Brunswick. 

G.  W.  H.  Norman,  1932  (Canada  GeoL  Surv.  Econ.  Geol.  ser.,  No.  9,  p.  171). 

tDeinopolis  (broad  sense). 

Upper  Cretaceous:  Alabama. 

E.  A.  Smith,  1888  (Ala.  Geol.  Surv.  Kept.  Prog.  1884-88,  geographic  map  of  Ala. : 
no  description).  [Demopolis  ( Rotten  la.)  is  applied  on  map  to  rocks  btw. 
Eufaula  (Ripley)  above  and  Eutaw  below.  This  is  first  geographic  name  intro- 
duced to  replace  “Rotten  but  in  1894  Dr.  Smith  Introduced  Selma  chalk 

to  replace  “Rotten  Is.,”  and  in  1903  he  applied  “Demopolis  dlv.”  to  what  he 
called  middle  memb.  of  Selma  chalk  in  Ala.] 

Apparently  named  for  exposures  at  Demopolis,  Marengo  Co. 

1 Demopolis  division  (narrow  sense). 

Upper  Cretaceous:  Alabama. 

E.  A.  Smith,  1903  (58th  Cong.,  1st  sen*.,  S.  Ex.  Doc.  19.  pp.  12-20  and  map). 
Middle  or  Demopolis  div.  (of  Selma  chalk). — Of  more  uniform  composition  than 
upper  div.  of  the  Selma,  and  freer  from  clay,  being  made  up  of  Is.,  generally  con- 
taining  less  than  25  percent  of  clayey  matter.  Fossils  rarer  than  in  other  divisions. 
The  lowermost  beds  of  Demopolis  div.  are  a compact  Is.  of  great  purity  called  horse- 
bone  rock.  Overlain  by  Portland  div.  of  Selma  chalk  and  underlain  by  Selma 
div.  of  the  Selma.  Thickness  about  300  ft. 

Later  workers  did  not  find  it  feasible  to  make  tbe  3 subdivisions  of  the 
Selma  indicated  in  above-cited  rept,  and  the  names  have  been  dis- 
carded. (See  Ala.  Geol.  Surv.  Spec.  Rept.  No.  14,  1926,  p.  239.) 

Named  for  exposures  at  Demopolis,  Marengo  Co. 

Dempsey  marble. 

Name  applied,  in  table,  but  not  defined,  by  G.  I.  Adams  (Jour.  Geol.,  vol. 
41,  No.  2,  p.  163,  1933)  to  a memb.  of  Talladega  si.  in  Clay  Co.,  Ala. 

Denain  formation. 

Jurassic  (?) : British  Columbia. 

J.  D.  MacKcnzic,  1921  (Canada  Geol.  Surv.  Kumm.  Kept.  1920,  pt.  A,  pp.  48,  73). 

DeNay  limestone  member  (of  Francis  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Pontotoc  County). 

G.  D.  Morgan,  1922  (Okla.  Geol.  Surv.  Circ.  No.  12,  pp.  9,  10)  and  1924  (Bureau 
of  Geol.  [Okla.]  Bull.  2,  pp.  110-115).  DeNay  Is.  memb. — BhkuI  memb.  of  Francis 
fm.  In  region  N.  of  Canadian  River  the  bed  is  rather  dense  and  breaks  out  in 
elongated  blocks.  In  road  about  % mi.  E.  of  Francis  the  bed  is  slightly  crinoidal. 
In  region  S.  of  Ada  the  bed  is  almost  wholly  composed  of  crinoids.  In  NE. 
part  of  T.  3 N.,  R.  5 E.,  [Pontotoc  Co.]  the  crinoids  become  less  abundant  and 
the  Is.  develops  a bright  yellow  color.  Average  thickness  a little  more  than  1 foot. 
Is  overlain  by  30±  ft.  of  dark  blue  and  black  shales. 

Named  for  typical  development  on  side  of  an  eastward-facing  bluff  in 
sec.  5,  T.  4 N.,  R.  7 E.,  about  M mi.  W.  of  DeNay  School,  in  Stonewall 
quad. 

Denison  formation*  (In  Washita  group.) 

Lower  Cretaceous  (Comanche  series)  : Northeastern  Texas  and  southern 
Oklahoma. 

R.  T.  Hill,  1889  (Am.  Jour.  Sc!.,  3d,  vol.  37,  p.  290).  Denison  beds. — Alternations 
of  clay,  lime,  and  sand.  100  ft.  thick.  Top  fm.  of  Washita  div.  Overlies  Vola  Is. 
[not  tVola  Is.]  and  underlies  Lower  Cross  Timber  beds  [Woodbine  sand]. 

R.  T.  Hill,  1891  (Geol.  8oc.  Am.  Bull.,  vol.  2,  pp.  504,  517).  Denham  beds. — 
Laminated  aren.  clays  at  base,  grading  upward  Into  sandy  clays  and  occasional 
Iss.,  the  chalky  element  of  all  the  underlying  Comanche  series  having  finally 
disappeared.  In  Grayson,  Cooke,  and  Denton  Counties,  Tex.,  and  in  Indian  Terri- 
tory, Is  divisible  into  (ascending)  : (1)  Blue  marly  clay,  weathering  brown,  with 
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occasional  layers  of  immense,  rounded  fissile  indurations,  generally  of  brown 
color;  (2)  more  sandy  and  ferruginous  beds,  oxidising  into  Ironstone  and  almost 
indistinguishable  from  Dakota  sss.  ; (3)  impure  yellow  Is.  underlying  Main  Street 
in  Denison.  Underlies,  uncon.,  Dakota  sss.  [Woodbine  sand]  and  overlies  Fort 
Worth  Is.  Top  fm.  of  Washita  div.  [This  is  present  generally  accepted  definition 
of  Denison  fm.] 

Named  for  exposures  at  Denison,  Grayson  Co.,  Tex. 

Dennis  limestone. 

Pennsylvanian : Eastern  Kansas  and  Nebraska  and  northwestern  Missouri. 

Q.  I.  Adams,  1908  (U.  8.  O.  8.  Bull.  211,  p.  36).  Dennis  Is. — Fossiliferous  Is.,  10  to 
20  ft.  thick,  varying  from  beavy-bedded  to  thln-bedded,  with  sh.  partings.  Overlies 
Galesburg  shales  and  underlies  Cherryvale  shales. 

In  1912  the  equivalency  of  Deunis  Is.  of  Adams  (1903)  with  Winterset  Is. 
of  Bain  (1898)  was  regarded,  by  E.  Haworth,  F.  C.  Greene,  and  other 
geologists,  as  established.  The  name  Winterset  having  priority,  Dennis 
Is.  was  discarded  by  U.  S.  Geol.  Survey,  and  Winterset  Is.  was  adopted 
for  the  Is.  underlying  Cherryvale  sh.  and  overlying  Galesburg  sb.  This 
usage  was  followed  by  U.  S.  Geol.  Survey  and  Kans.  Survey  until  1932, 
when  R.  C.  Moore  revived  Dennis,  as  explained  below. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3,  pp.  91,  97).  Dennis  fm.  underlies  Cherryvale  sh.,  overlies  Galesburg  sh., 
and  includes  (descending)  Winterset  Is.,  Stark  sh.,  and  Canville  Is.  The  Canville  Is. 
is  a thin  blue  bod  which  has  typical  “middle”  characteristics.  The  overlying  Stark 
sh,  Is  a black,  fissile  sh.  The  Winterset  Is.  Is  same  as  previously  recognised  in 
Kans.  and  Mo.  Because  the  Canville  and  Stark  evidently  belong  with  the 

• Winterset.  as  part  of  another  sedimentation  cycle,  these  terms  are  combined  under 
name  Dennis  fm.,  a name  used  In  early  Kans.  repts  to  include  these  strata.  The 
so-called  Galesburg  sh.  of  Kansas  City  area  is  mainly  Stark  sh. 

J.  M.  Jewett,  1932  (p.  102  of  rept.  cited  above).  Dennis  fm.  includes  Canville  Is., 
Stark  sh..  and  Winterset  Is.,  all  of  which  are  present  near  Dennis,  in  NE.  part  of 
Labette  Co.,  Kans. 

R.  C.  Moore  and  G.  E.  Condra  adopted  this  revised  definition  In  their  Oct.  1932 
revised  classification  chart  of  Penn,  rocks  of  Kans.  and  Nebr. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  pp.  30,  32,  36).  Type  Dennis  includes 
more  than  Winterset  Is.  The  Canville  la.  and  overlying  black  Stark  sh.  14  to  7 ft. J 
lie  at  horizon  of  upper  part  of  so-called  Galesburg  sh.  of  Kansas  City  region. 
According  to  Jewett  they  both  are  present  at  both  Galesburg  and  Dennis.  The 
older  writers  did  not  mention  any  Is.  or  black  sh.  In-  the  type  Galesburg,  and  It 
is  almost  certain  they  were  grouped  with  the  overlying  main  Is.  uuder  the  name 
Dennis,  In  which  they  are  included  In  this  rept. 

See  also  Kans. -Nebr.  chart  compiled  by  M.  G.  Wilmarth,  193G,  and  also  see 
R.  C.  Moore,  1930  entry  under  Galesburg  sh. 

Named  for  exposures  at  R R.  station  at  Dennis,  Labette  Co.,  Kans. 

Dennis  Bridge  limestone.  (In  Millsap  Lake  formation.) 

Pennsylvanian:  North-central  Texas  (Parker  County). 

B.  IT.  Sellards.  1933  (Univ.  Tex.  Bull.  3232,  pp.  106,  107),  from  ms.  of  rept.,  by 
G.  Scott  and  J.  M.  Armstrong,  on  geol.  of  Parker  Co.  (See  1933  entry  under 
Millsap  Lake  fm.)  Type  loc.  not  stated. 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Unlv.  Tex.  Bull.  3534,  pp.  18,  16). 
Dennis  Bridge  Is.  Is  included  In  I^zy  Bend  memb.  of  Millsap  Lake  fm.  by  Scott 
and  Armstrong.  It  Is  10  ft.  thick  and  lies  at  base  of  the  section  conspicuously 
exposed  on  the  Brazos  at  S.  end  of  the  bridge  at  Dennis,  Parker  Co. 

Denny  sand. 

A subsurface  sand  in  Chester  group  (Miss.)  of  Perry  Co.,  111. 

Dennys  formation. 

Silurian:  Southeastern  Maine. 

E.  S.  Bautin  and  R.  S.  Williams,  1913  (Maine  Water  Storage  Comm.  3d  Ann.  ltept., 
p.  168;  Geol.  Soc.  Am.  Bull.,  vol.  24,  pp.  378,  379).  [Xunie  mentioned  but  not 
defined.  Refers  to  Eastport  folio.] 
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E,  S.  Bastin  and  H.  S.  Williams,  1914  (D.  S.  G.  S.  Eastport  folio,  No.  192,  pp.  3,  10). 
Dennys  fm. — A succession  of  volcanic  rocks  and  a few  small  interbedded  masses 
of  fosslllferous  strata.  Principal  rock  is  rhyolite  of  several  types,  occurring  as 
flows  and  tuffs.  Interbedded  with  and  otherwise  closely  associated  with  the  rhyolite 
are  several  varieties  of  andesite,  in  flows  and  tuffs.  Diabase  flows  and  tuffs  also 
occur.  The  effusive  rocks  have  been  disturbed  by  intrusion  of  masses  of  diabase 
and  andcBite  and  possibly  also  rhyolite.  Underlies,  possibly  uncon.,  Edmunds  fm. 
Lower  limit  of  fm.  not  known.  Contact  with  older  Quoddy  sh.  is  almost  certainly  a 
fault.  Fossils  Indicate  N'lagaran  age.  Named  for  exposures  near  Dennysville, 
Washington  Co. 

Dense  limestone. 

Ordovician  (Lower)  : Central  northern  Oklahoma  (Lucien  field,  Noble 
County). 

B.  B.  Zavolco,  1934  (Tulsa  Geol.  Soc.  Digest  1934,  p.  60).  Dense  Is.,  top  meuib.  of 
Simpson  group  in  Lucien  field,  is  0 to  20  ft.  thick.  Underlies  Prosser  Is.  and 
overlies  Simpson  dol.  [This  name  la  capitalised  wherever  used  in  this  paper,  but 
origin  of  name  and  lithology  not  stated.] 

Denton  clay  member  (of  Denison  formation). 

Lower  Cretaceous  (Comanche  series)  : Northeastern  Texas  and  central 
southern  Oklahoma. 

J.  A.  Taff.  1893  (Tex.  Geol.  Stirv.  4th  Ann.  R»*pt.,  pt.  1,  p.  272).  Denton  marl. — 
Chiefly  friable  blue  marl,  characterised  by  Gryphaea  pitcheri,  with,  at  top,  5 ft. 
of  cgl.  containing  Gryphaea  pitcheri,  and  lower  down  a thin  bed  of  sand  and  one  of 
88.  Thickness  40  ft.  Upper  part  of  Fort  Worth  Is.  Underlies  Denison  marl. 

F.  W.  Cragin,  1895  (Am,  Geol.,  vol.  16,  pp.  384-385).  Denton  terrane  underlies 
North  Denison  terrane  (basal  terrane  of  Denison  div.)  and  overlies  Fort  Worth 
terrane. 

R.  T.  Hill,  1901  (U.  8.  G.  8.  21st  Ann.  Rept..  pt.  7,  pis.  18,  19,  pp.  114-115. 
121-124,  266-276).  Denton  subffroup. — Consists  of  (descending):  (1)  breccia  of 
Oatrea  carinata  and  G.  icashitaensis,  2 ft. ; (2)  brown  clay  marl8.  less  calc,  than 
No.  3,  18  ft.;  (3)  Gervilliopsi*  beds  (marls  and  fissile  indurated  layers),  8 ft. 
Underlies  Weno  fm.  and  overlies  Fort  Worth  fm.  Is  basal  div.  of  Denison  beds. 

L.  W.  Stephenson,  1918  (U.  8.  G.  8.  P.  P.  120H,  pp.  140-141).  Denton  clay  memb. 
of  Denison  fm. — Consists  of  (ascending)  : (1)  5 ft.  of  strongly  calc,  clay  of  a 
decided  marly  character;  (2)  35  ft.  of  shaly,  less  calc,  clay;  (3)  3 to  5 ft.  of  highly 
fosslllferous  Impure  Is.  composed  largely  of  shells  of  Qrirphaca  irashitat'iisis,  a few 
echlnold  spines  and  other  fossils,  including  a large  number  of  Oatrea  carinata,  which 
led  to  its  being  called  "Ostrea  carinata  bed.” 

Named  for  Denton  Creek,  Denton  Co.,  Tex. 

Denver  formation. 

Upper  Cretaceous  and  Eocene  (?)  : Eastern  Colorado  (Denver  Basin). 

W.  Cross,  1888  (Colo.  Sci.  Soc.  Proc.,  vol.  3,  pt.  1,  pp.  119-133).  Denver  fm. — 
Upper  part  predominantly  coarse  cgls.  with  minor  clay  and  sandy  beds ; seen  only 
in  Green  Mtn,  having  elsewhere  been  eroded  away.  Lower  half  (including  all 
known  strata  except  those  in  upper  part  of  Green  Mtn)  frequent  recurring  alterna- 
tions of  cgls.,  grits,  ess.,  sandy  clays,  and  nearly  pure  clays ; pebbles  seldom 
exceed  3 in.  in  diam. ; sss.  are  cross  bedded.  Thickness  of  fro.  1,400±  ft.  Embraces 
strata  not  hitherto  distinguished  from  coal-bearing  Laramie  Cretaceous.  Is  of 
limited  extent.  Contains  dinosaur  remains.  Uncon.  overlies  Willow  Creek  series 
[Arapahoe  fm.]  and  uncon.  underlies  Monument  Creek  beds.  Occupies  a basin 
excavated  out  of  Willow  Creek  fm.  [Arapahoe  fm.]  or  even  in  some  parts  cutting 
into  underlying  Laramie  group. 

W.  Cross,  1889  (Am.  Jour.  Sci.,  3d,  vol.  37,  pp.  261-282).  Upper  525  ft.  of  Denver  fm. 
is  mainly  coarse  cgls.  Lower  915  ft.  is  as  a rule  fine-grained  strata,  yellowish 
brown  friable  sss.  prevailing,  with  all  manner  of  gradations  into  clays  and  cgls. ; 
transitions  both  lateral  and  vertical;  cross  bedded.  Local  uncon.  btw.  upper  and 
lower  parts. 

W.  Cross,  1893  (Int.  Cong.  Geol.,  Compte  rendu,  5th  sess.,  pp.  437-438).  Denver  bed n 
are  fresh-water  lake  deposits  of  sss.  and  cgls.  and  In  lower  part  made  up  almost 
exclusively  of  volcanic  rocks  representing  many  varieties  of  andesite. 

C.  J.  Hares,  1926  (Geol.  8oc.  Am.  Bull.,  vol.  37,  p.  175).  The  thesis  Is  advanced 
that  upper  525  ft.  of  Denver  fm.  should  not  be  classed  with  lower  915  ft.  at 
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type  loc.  at  Green  Mtn.  The  lower  part  is  well  stratified  sh.,  ss.,  and  cgl.,  while 
upper  div.  is  wholly  conglomeratic,  with  no  shales  or  sss.  observable.  The  cgl. 
while  rather  fine  at  bottom  of  upper  div.  becomes  coarser  toward  top,  where 
boulders  2 to  4 ft.  diam.  are  very  common ; the  largest  boulder  is  6 ft.  Absence 
of  good  stratification  suggests  its  probable  glacial  origin.  Structurally  the  2 
divisions  are  separable,  for  the  lower  one  dips  at  high  angles,  while  the  upper  is 
almost  flat  lying.  It  is  believed  that  2 distinct  lithologic  units  are  classed  in 
Denver  fni.,  one  similar  to  Arapahoe  below  and  the  other  of  entirely  different 
character  and  seemingly  of  glacial  origin  and  post  Eocene  age. 

The  age  of  this  fm.,  which  was  formerly  classified  as  Eocene , was  changed, 
Dec.  Id35,  to  Cret.  and  Eocene  (?),  as  explained  under  Lance  fm.,  last 
entry. 

Denver  mud. 

A term  that  has  been  applied  (according  to  personal  communication  of 
J.  B.  Reeside,  Jr.)  to  deposits  of  bentonite,  of  Cret.  and  other  ages, 
occurring  in  the  Western  States  and  used  in  pharmaceutical  preparations 
and  for  other  purposes.  For  further  particulars  see  Hugh  S.  Spence, 
Canada  Dept.  Mines,  Mines  Branch,  Pub.  626,  pp.  27,  28,  etc.,  1924. 
Spence  states:  “As  a straight  paper  filler  or  loader  bentonite  is  reported 
to  have  been  used  in  large  quantities  by  a Denver  mill,  most  of  the 
early  production  from  Wyo.  having  been  used  for  this  purpose.” 

Denzer  tuff. 

Pre-Cambrian:  South-central  Wisconsin  (Baraboo  district). 

J.  T.  Stark,  1032  (Jour.  Geol.,  vol.  40,  No.  2.  pp.  120,  121,  132).  Denzer  tuff. — Water- 
laid  tuff  exposed  in  a lodge  nearly  200  ft.  long  and  5 to  20  ft.  wide  on  N.  bank 
of  a small  stream  in  SE.  % of  sec.  11,  T.  10  N.,  R.  5 E.,  about  1%  mi  NE.  of 
Denzer,  Honey  Creek  Twp.  In  previous  repts  has  been  called  rhyolite.  Assigned 
to  pre-middle  Huronlan. 

A.  Leith,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  8oc.,  p.  329).  Archean  of 
Baraboo  dist.  consists  of  rhyolite,  Denzer  tuff,  and  granite. 

Denzer  diorite. 

Pre-middle  Huronian:  South-central  Wisconsin  (Baraboo  district). 

J.  T.  Stark,  1932  (Jour.  Geol.,  vol.  40,  No.  2,  pp.  120,  121,  137).  Denzer  diorite 
occurs  in  2 areas  in  Baraboo  dist.,  one  NW.  and  one  N.  of  Denzer,  in  secs.  9 and  10, 
T.  10  N.,  R.  5 E.  Assigned  to  pre-middle  Huronlan. 

Departure  Bay  calcarenites. 

Upper  Cretaceous:  British  Columbia. 

C.  H.  Clapp,  1912  (Canada  Geol.  Surv.  Summ.  Rept.  1911,  p.  95). 

Depass  fm. 

Middle  Cambrian:  Western  Wyoming  (Owl  Creek  and  Wind  River  Moun- 
tains). 

B.  M.  Miller,  1935  (Geol.  Soc.  Am.  Proc.  1934,  p.  352).  The  name  Depots  la  here 
applied  to  all  beds  in  the  Wyo.  “Deadwood”  below  the  Gallatin,  the  type  section 
being  in  Wind  River  Canyon,  where  Big  Horn  River  cuts  through  eastern  end  of 
Owl  Creek  Range. 

B.  M.  Miller,  1936  (Jour.  Geol.,  vol.  44,  No.  2,  pp.  123,  etc.).  As  Flathead  and  Gros 
Ventre  fms.  are  followed  E.  through  Owl  Creek  and  Wind  River  Mtns,  the  Flathead 
ss.  lithology  rises  gradually  and  invades  lower  part  of  Gros  Ventre  fm.,  the  ss. 
and  sh.  facies  interfingering  and  finally  becoming  bo  mixed  that  the  2 fms.  are  not 
separable  and  are  together  designated  Depots  fm.  Type  section  is  In  Wind  River 
Canyon  at  E.  end  of  Owl  Creek  Range.  The  name  is  taken  from  the  “D"  Pass 
(now  spelled  "Depass”),  near  E.  end  of  Bridger  Range,  and  will  apply  from 
about  middle  of  Owl  Creek  Range  at  least  as  far  E.  as  E.  end  of  Bridger  Range, 
and  probably  in  part  of  Big  Horns.  In  Wind  River  Mtns  it  will  apply  from  SE. 
end  of  the  range  at  least  as  far  NW’.  as  North  Fork  of  Popo  Agie  River,  but  not 
farther  N.  than  Bull  Lake  Creek.  W'ell-exposed  sections  of  the  fm.  are  not 
common. 
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tDepanville  waterlime. 

Lower  Ordoviciau:  Central  New  York  (Jefferson  County). 

E.  Emmons,  1840  (N.  Y.  Geol.  Surv.  4th  Kept.,  p.  324).  Birdseye  Is.  not  certainly 
Identified  in  Jefferson  Co.,  but  I have  called  a Is.  btw.  French  Creek  and  Depeau- 
ville  the  Birdseye.  Is  compact,  breaks  with  conchoidal  fracture*,  and  contains  no 
fossils.  It  is  the  first  of  the  water  limes.  I have  called  this  the  water-lime  rock 
of  Depeauville ; or  Dcpeauville  water  lime,  as  it  was  at  this  place  It  was  first 
prepared  for  use.  If  I am  right  the  Depeauville  water  lime  occurs  in  beds,  or  over- 
lies  the  Birdseye.  Its  beds  are  rarely  more  than  10  ft.  thick  at  those  places  where 
It  is  quarried. 

H.  P.  Cushing.  1908  (Geol.  Soc.  Am.  Bull.,  vol.  19,  pp.  155-f),  applied  Pamrlia  In. 
to  the  beds  of  Chazy  age  in  Theresa  and  Alexandria  Bay  quads.,  Jefferson  Co., 
of  which  he  stated  the  Dcpauvillc  waterlime  of  Emmons  constituted  a small 
part.  (See  first  entry  under  Pamelta  la.) 

The  village  name  is  spelled  Dcpauvillc. 

fDepeauville  water  lime. 

See  t Dcpauvillc  waterlime. 

De  Queen  limestone  member  (of  Trinity  formation). 

Lower  Cretaceous  (Comanche  series)  : Southwestern  Arkansas  and  south- 
eastern Oklahoma. 

H.  D.  Miser  and  A.  H.  Purdue.  1918  (U.  8.  G.  8.  Bull.  690,  pp.  19.  22).  De  Queen  la. 
memb.  of  Trinity  /m. — FoBsiliferous  is.  (usually  gray,  hard,  and  compact  but 
much  of  it  is  earthy,  platy,  and  yellowish  gray)  and  an  equal  or  greater  amount 
of  green  clay  ; gyp.  and  celestite  near  base.  Thickness  80  to  72  ft.  Lies  in  upper 
part  of  Trinity  fm.,  at  a higher  horizon  than  Ultima  Thule  gravel  lentil.  Passes 
through  De  Queen,  Sevier  Co.,  Ark.,  Into  Okla. 

Derby  dolomite.  (In  Elvlns  group. ) 

Upper  Cambrian : Eastern  Missouri. 

E.  R.  Buckley,  1907  (Mo.  Bur.  Geol.  and  Mines  vol.  10,  2d  sor.,  separate),  and  H.  A. 
Bueli ler,  1907  (Mo.  Bur.  Geol.  and  Mines  vol.  6,  2d  ser.,  p.  231),  in  tables 
divided  Elvins  fm.  into  (descending)  Doe  Run.  Derby,  and  Davis,  without  defining 
the  subdivisions. 

E.  R.  Buckley.  1909  (Mo.  Bur.  Geol.  and  Mines  vol.  9.  pt.  1,  pp.  15.  44).  Derby  fm. — 
Dol.,  fine-grained,  crystalline,  slightly  calc.,  light  gray  to  yellowish  gray  or  reddish 
brown ; some  alternating  soft  porous  beds.  Thickness  38  to  40  ft.  Conformably 
underlies  Doerun  fm.  and  conformably  overlies  Davis  fm. 

Named  for  Derby  mine  (now  Federal  mine),  near  Elvins,  St.  Francois  Co. 

Desamparados  formation. 

Cretaceous  or  Eocene:  Costa  Rica. 

A.  H.  Redfleld,  1923  (Econ.  Geol.,  vol.  18,  p.  359). 

Descan  so  granodiorite. 

Late  Jurassic  or  early  Cretaceous:  Southern  California  (San  Diego  and 
Imperial  Counties). 

W.  .T.  Miller,  1935  (Calif.  Jour.  Mines  and  Geol.,  vol.  31,  No.  2,  pp.  115-141,  map). 
Ihncanao  granodiorite. — Almost  everywhere  light  gray,  medium  grained,  with, 
locally,  finer  grained  varieties.  Cuts  Alpine  quart*  diorite  and  is  probably  of 
about  same  age  as  Harbison  quartz  diorite.  All  assigned  to  late  Jurassic  or 
early  Cret.  Type  occurrence  in  general  vicinity  of  Descanso,  southern  Peninsular 
Range. 

Deschutes  formation. 

Late  Tertiary  or  early  Pleistocene:  Central  northern  Oregon  (Deschutes 
Basin ) . 

I.  C.  Russell,  1905  (U.  8.  G.  8.  Bull.  252.  pp.  90-91).  Denchutea  mnd  [in  head- 
ing J. — The  material  forming  the  walls  of  outer  ennyon  of  Deschutes  and  Crooked 
Rivers  and  extending  eastward,  where  it  underlies  Prinevllle  Valley.  It  also  under- 
lies the  sheet  of  basalt  exposed  here  and  there  beneath  the  rich  wind-deposited 
soils  of  a large  section  of  the  UayBtack  country,  to  N.  and  E.  of  Opal  Canyon. 
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la  exposed  In  wall  of  Deschutes  River  for  at  least  25  mi.  upstream  from  month  of 
Crooked  River,  probably  is  present  for  a long  distance  below  that  locality,  and  no 
doubt  underlies  aeveral  hundred  sq.  mi.  of  Denrhute*  plain.  Sufficient  attention 
liaa  not  yet  been  given  to  the  fm.  to  enable  a description  of  it  to  be  put  on  record, 
but  such  notes  as  are  available  show  that  It  was  waterlaid.  probably  by  streams. 
The  material  forming  “Deschutes  Hand.’*  as  the  fm.  will  perhaps  be  termed  when  its 
history  is  more  fully  studied,  consists  largely  of  black  basic  and  frequently  scorla- 
ceous  grains  and  kernels  of  volcanic  rock,  forming  a coarse  sand,  mlugled  with 
which  are  lesser  quantities  of  quarts  grains.  Stratification  distinct,  beds  thiuly 
laminated,  but  layer*  can  not  usually  Is*  traced  more  thun  a few  hundred  yards  ; 
frequently  cross  bedded.  Some  beds  are  composed  of  well  worn  gravels  with  peb 
bles  6 to  8 inches  dlam.  Oaylike  beds  are  also  present,  also  a bed  of  white 
diatomaceous  earth. 

E.  T.  Hodge.  1927  (Oeol.  8oc.  Am.  Bull.,  vol.  38.  pp.  162-163).  Deschutes  sand  con- 
sists of  several  basalt  flows  and  interflow  lake  and  torrential  beds.  Lies  abso- 
lutely flat  and  covers  an  immense  area  N.  of  Bend,  E.  to  Prinevllle.  and  extends 
as  embayments  into  the  valleys  of  the  Cascades.  Flows  higher  in  Cascade  Mtna 
may  be  of  same  age  and  origin. 

E.  T.  Hodge,  1928  (Pan- Am.  Oeol.,  vol.  49,  pp.  350-356),  proposed  Madras  fm.  to 
“include  part  of  Satsop  fm.  and  ull  of  Dalles  beds,  Deschutes  Hands,  and  Deschutes 
fm.  Latter  nume  objectionable  because  Deschutes  River  exposes  at  least  8 fms., 
several  of  which  occupy  larger  sections  thnn  Madras  fm.’* 

H.  T.  Stearns.  1931  (U.  8.  G.  8.  W.  8.  I\  637,  p.  136).  Deschutes  fm.— Horizontal 
beds  of  yellow,  brown,  and  black  partly  consolidated  sand,  silt,  gravel,  and  strati- 
fied fluviatile  deposits  of  volcanic  detritus,  mostly  basic,  intercalated  with  and  in 
most  places  capped  by  basalt  flows ; in  a few  places  beds  of  white  diatomite  with 
a max.  thickness  of  40  ft.  are  included.  Thickness  1.000  4-  ft.  Is  same  as 
Deschutes  sand  of  I.  C.  Russell.  No  fossils  found  except  the  siliceous  algae  akele 
tong  that  compose  the  diatomite  deposits.  In  placet  rests  on  Columbia  River  basalt 
(Mlo.  I ; in  other  places  rests  on  andesite  considered  to  be  of  Mio.  or  Plio.  age. 

Desdemona  sand. 

A subsurface  sand,  of  Penn,  age,  in  Defldemona  field,  Eastland  Co.,  north- 
central  Tex.,  lying  at  2.600  ft.  depth. 

Desecheo  stage. 

Quaternary : Puerto  Rico. 

B.  Hubbard.  1923  IN.  Y.  Acad.  8oi.  Scientific  survey  of  Porto  Rico  and  Virgin  Islands, 
vol.  2.  pt.  1,  p.  97). 

Deseret  limestone. 

Mlssissippian  (upper)  : Central  northern  Utah  (Oqulrrh  Mountains  region). 

J.  Qllluly,  1932  (U.  8.  Q.  8.  P.  P.  173).  Deseret  Is. — Blue  gray  cherty  Is.  In  beds 
averaging  2±  ft.  thick,  with  a 6 to  8 foot  bed  of  phosphatic  ah.  at  base.  Thick- 
ness 650  ft.  Conformably  underlies  Humbug  fm.,  the  My  being  arbitrarily  placed 
at  base  of  first  ss.  or  qtzite  bed  of  notable  thickness.  Rests  conformably  on  MAdi 
son  Is.  Fossils  are  upper  Miss,  and  correlute  with  lower  part  of  Brazer  is.  Exposed 
at  Deseret  mine.  Dry  Canyon,  Stockton  quad. 

tDe  Smet  formation. 

Eocene  and,  in  places,  Upper  Cretaceous : Northern  Wyoming. 

N.  H.  Darton.  Nov.  17.  1906  (U.  8.  G.  8.  P.  P.  51.  pp.  13,  62-67,  etc.).  De  S met  fm  — 
Alternating  shales  (mostly  carbonaceous)  and  soft  and  massive  sss.,  5.000  + ft. 
thick.  Overlies  Kingsbury  cgl.  [Long  description.]  Is  Upper  Cret.  and  Eo.  (?). 
May  be  In  part  I^ramie  and  may  include  higher  beds.  The  name  De  Smet  (here 
proposed  for  this  fm.)  is  from  Lake  De  8m«*t  [Fort  McKinney  quad),  where  it  is 
typically  exi>osed. 

See  also  N.  H.  Darton,  1906  (U.  S.  G.  S.  folios  Nos.  141  and  142;  and  Geol. 

Soc.  Am.  Bull.,  vol.  17,  p.  544,  Dec.  31,  1906). 

In  1910  it  was  decided  that  De  Smet  fm.  of  Darton  wsts  same  as  Fort 
Union  fm.,  and  De  Smet  was.  accordingly,  discarded.  Later  field  work 
showed  that  Lance,  Fort  Union,  and  Wasatch  fuis.  were  all  included  in 
original  De  Smet  fm.  as  mapped. 
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De  Smet  formation. 

Pre-Cambrian:  Southwestern  South  Dakota  (Lawrence  County). 

J.  O.  Hosted  and  L.  B.  Wright.  1923  (Eng.  and  Min.  Jour.-Press,  vol.  115.  pp.  793— 
799,  836-843,  with  maps).  De  Smet  fm. — Garnet  .schist,  alternating  light  and 
dark  bands,  micaceous,  fibrous,  thinly  foliated.  Most  of  schist  is  green  to  dark 
gray.  Underlies  Ilomestnke  fm.  and  overlies  Poorman  fm.  Thickness  300  ft. 
Believed  to  be  of  Keewatin  age. 

Named  for  exposures  around  N.  end  of  main  open  cut  SW.  of  De  Smet 
shaft,  Lead  dist.,  Lawrence  Co. 

Des  Moines  group. 

Pennsylvanian : Northwestern  Missouri  and  Iowa. 

C.  R.  Keyes,  1893  (Iowa  Geol.  Surv.  vol.  1,  pp.  86-114).  Des  Moines  beds,  or  Loiter 
Goal  Measures. — Shales,  sss.,  lss.,  clays,  and  coals  underlying  Missouri  fm..  or 
Upper  Coal  Measures,  and  uncon.  overlying  Lower  Carbf.  in  Iowa.  Thickness 
400  ft. 

Des  Moines  group  was  adopted  by  U.  S.  Geol.  Survey  many  years  ago,  for 
NW.  Mo.  and  SW.  Iowa,  to  include  rocks  from  base  of  Kansas  City  fm. 
to  top  of  Mississippi  an.  This  was  the  commonly  accepted  definition.  The 
group  as  defined  included  Pleasanton  fm.,  Henrietta  fm.,  and  Cherokee 
sh.,  and  was  overlain  by  Missouri  group,  the  basal  bed  of  which  was 
Hertha  Is.  (See  H.  Hinds  and  F.  C.  Greene,  Mo.  Bur.  Geol.  Mines  vol. 
13,  1915.)  Owing  to  great  number  of  named  subdivisions  of  Penn,  rocks 
in  Kans.  and  SE.  Nebr.,  the  U.  S.  Geol.  Survey  has  been  accustomed  to 
treat  the  major  subdivisions  of  Des  Moines  and  Missouri  age  as  groups , 
and  therefore  does  not  use  Missouri  group  and  Des  Moines  group  in  its 
rock  classification  of  those  States.  These  names  ( Missouri  group  and 
Des  Moines  group)  were  not  used  by  Kans.  Geol.  Surv.  in  its  classifica- 
tion until  1917  (Moore  and  Haynes).  In  1932  Moore  redefined  the  names, 
as  explained  below. 

R.  C.  Moore,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  279),  divided  Penn,  “sys- 
tem,” as  he  called  It,  of  Midcontinent  region  into  4 “series,”  named  (descending)  : 
Virgil,  Pottawatomie,  Des  Moine*.  and  Bend.  He  stated  : Des  Moines  series  con- 
tains a huge  thickness  of  ss.,  cgl.,  and  sh.  in  Okla.  and  Ark.,  but  to  N.  and  S. 
thickness  is  much  reduced  and  there  are  lss.  in  upper  part.  The  top  of  the  series 
is  marked  by  an  uncon.  and  by  one  of  most  clearly  defined  paleontologic  bounda- 
ries In  the  Penn.  A distinct  and  widespread  uncon.  marks  base  of  the  series. 
[The  limits  of  this  unit  differ  from  those  of  Des  Moines  group  of  prevailing  usage.] 

C.  [R.]  Keyes,  1932  (Pan-Am.  Geol.,  vol.  57,  p.  346).  The  term  Des  Moines,  for 
a provincial  coal  bearing  series,  is  a revival  of  Owen’s  early  name  (Proc.  Am. 
Assoc.  Adv.  Sci.,  vol.  5,  p.  47,  1851)  for  the  coal  measures  of  Des  Moines  River 
Valley,  which  in  pioneer  days  constituted  the  most  important  coal  field  W.  of  the 
Appalachians.  The  title  is  not  a Keyes  proposal,  as  is  so  often  accredited.  [On 
p.  47  of  cited  vol.  of  Proc.  A.  A.  A.  S.  is  a paper  by  D.  D.  Owen  entitled  “On 
the  existence  of  phosphorus  in  the  carbonates  of  iron  of  the  Des  Moines  coal 
fields,”  and  on  succeeding  pages  Owen  referred  to  the  “coal  measures  of  the  Des 
Moines.”  but  nowhere  did  he  apply  the  name  Des  Moines  to  any  strat.  unit.  Keyes 
Is  therefore  the  original  proposer  of  name  Des  Moines  beds.  On  this  same  page 
Keyes  also  stated:]  Recent  suggestion  of  R.  C.  Moore  to  extend  term  Des  Moines 
downward  so  as  to  Include  most  of  Arkansan  delta  deposits  finds  no  response  from 
regional  diastrophism.  or  from  homonymic  correlation.  Its  paleontological  reasons 
are  already  demonstrated  to  be  entirely  untenable. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  191 16,  for  Moore’s  re- 
stricted definitions  of  Des  Moines  series.  His  1936  definition  (Kans.  Geol. 
Surv.  Bull.  22,  pp.  41-43)  restricts  Des  Moines  to  beds  extending  from 
discon,  at  top  of  Nowata  (?)  sh.  down  to  base  of  Cherokee  sh.,  and  in- 
cludes overlying  rocks  in  his  Missouri  series  restricted.  The  Mo.  Geol. 
Surv.  1933  (57th  Bien.)  and  1935  (58th  Bien.)  repts  continued  to  use 
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Des  Moines  group  to  Include  (descending)  Pleasanton,  Henrietta,  and 
Cherokee  fms. 

The  U.  S.  Geol.  Survey  has  not  had  occasion  to  consider  these  Innovations 
for  Its  publications. 

Named  for  exposures  on  Des  Moines  River,  Iowa. 

tDe  Soto  beds. 

Pliocene  (lower)  : Southern  Florida. 

W.  H.  Dali,  1892  (U.  S.  Q.  8.  Bull.  84,  pp.  128,  133,  141,  157,  158.  324).  (In  table 
on  p.  157  tbe  term  De  Soto  beds  is  bracketed  opposite  Alacbua  clays,  Peace  Creek 
bone  bed,  and  Arcadia  marl  (descending  order).  The  other  pages  mentioned  con- 
tain references  to  "De  Soto,  a supposed  Pliocene  lake  In  Florida,  named  for  the 
Spanish  explorer."  Page  324  states  that  tbe  De  Soto  beds  "Include  the  lower 
marine  Pliocene  beds  of  Peace  Creek  and  the  Alacbua  clays.”  Page  158  states 
that  50  ft.  “would  be  a liberal  allowance  for  tbe  De  Soto  beds." 

Replaced  by  Caloosahntchee  marl,  the  older  name. 

Detrick  sand. 

A subsurface  sand  In  eastern  central  Okla.  that  is  said  to  correlate  with 
Tyner  fm.  (Ord.). 

Detroit  interlobate  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Michigan.  Shown  on  moraine 
map  (flg.  7)  in  U.  S.  G.  S.  Detroit  folio  (No.  205),  p.  !);  also  on  moraine 
map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Detroit.  Is  a water-laid 
moraine. 

Detroit  River  dolomite. 

Lower  Devonian:  Southeastern  Michigan  mul  western  Ontario,  and  northern 
Ohio. 

A.  C.  Lane,  C.  S.  Prosser,  W.  H.  Sherxer,  and  A.  W.  Grabau,  1909  (Geol.  Soc.  Am. 
Bull.,  vol.  19,  p.  5551.  Detroit  River  series  here  proposed  for  Upper  Monroe,  from 
exposure  of  all  Its  members  along  Detroit  River.  Includes  (descending)  : Lucas  dol., 
200+  ft. ; Amberstburg  dol.,  20  ft. ; Anderdon  Is.,  40  to  50  ft. ; Flat  Rock  dolomites, 
40  to  150-1-  ft.  Discon,  overlies  Sylvania  as. 

Deutozolc. 

A time  (life)  term  applied  by  E.  Hitchcock  (Geol.  Vt.,  1861,  vol.  1,  4 mo., 
p.  19)  to  “Triassic'’— in  which  he  probably  included  Lias  of  Europe 
(which  is  now  generally  classified  as  Lower  Jurassic),  because  he  called 
the  overlying  rocks  "Oolitic.” 

Devils  Den  limestone.  (In  Graford  formation.) 

Pennsylvanian:  Central  northern  Texas  (Wise  County). 

E.  BBsc,  1918  (Unlv.  Tex.  Bull.  1758.  p.  17).  Devi  Is  Den  Is. — Quite  uniform  gray  or 
dark  bluish  bard  is.  containing  rare  crlnolds  and  parts  of  bracblopods.  Thickness  In 
Devils  Den,  Wise  Co.,  50+  ft.,  but  top  is  not  there  visible.  Covers  W.  side  of 
Jim  Ned  Mtus.  Seems  to  be  a lenticular  mass  which  thins  out  and  disappears  to 
N.  Not  fouud  on  N.  side  of  Sand  Flat  Range.  Separated  from  underlying  Rockhlll 
la.  by  140+  ft.  of  sss.  with  Intercalated  shales,  which  compose  E.  slope  of  Jim  Ned 
Mtns.  "The  highest  lss.  of  the  section  [which  would  seem  to  include  his  Devils  Den 
and  Elm  Creek  las.]  should  perhaps  be  considered  as  belonging  to  Canyon  div.” 

G.  Scott  and  J.  M.  Armstrong,  1932  (Unlv.  Tex.  Bull.  3224,  p.  33).  Devils  Den  Is. 
belongs  In  Graford  fm.,  nnd  because  top  of  Graford  cannot  actually  be  determined 
in  Wise  Co.,  the  top  of  Devils  Den  Is.  Is  arbitrarily  taken  as  top  of  Graford  fm. 
To  N.  of  Trinity  River  this  Is.  Is  top  tongue  of  Chico  Ridge  Is.  It  Is  older  than 
Adams  Branch  1b.  Is  overlain  by  Ventioner  beds. 

E.  H.  Seilards,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  105,  111,  112).  Devils  Den  Is. 
Is  same  as  Wizard  Wells  la.,  and  latter  name  is  discarded. 
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tDevils  Den  sandstone. 

Upper  Devonian  or  Mississippian : Northwestern  Pennsylvania. 

G.  H.  Chadwick.  1935  (Geol.  Soc.  Am.  Ball.,  vol.  40,  No.  2,  pp.  332,  333  (footnote), 
335,  336,  339).  If,  and  writer  is  not  averse  to  this,  to  succeeding  Cusaewago,  or 
Knapp,  group  Is  transferred  top  40  ft.  of  original  Conewango  at  Warren,  the 
Smethport  (subsequently  Kushequa)  sh.  of  Caster,  carrying  therewith  the  corre- 
sponding upper  part  of  the  Riceville,  and  also  the  Devil's  Den  ( Leptodcsma ) ss.  near 
Smethport,  then  some  of  Miss,  element  (so  called)  is  subtracted  and  case  for  Dev. 
age  of  Conewango  is  by  that  much  strengthened.  [Lists  fossils  from  Devil's  Den  as.. 
but  does  not  give  type  loc.] 

G.  II.  Chadwick,  1935  (letter  dated  Dec.  11).  I do  not  consider  Devil's  Den  ss.  as 
adequately  established.  It  was  Just  a convenience. 

Devils  Glen  dolomite. 

Upper  or  Middle  Cambrian:  Northwestern  Montana. 

C.  F.  Delss,  1933  (Mont.  Bur.  Mines  and  Geol.  Mem.  0,  pp.  40  and  passim).  Devils 
Olen  dot. — Youngest  Camb.  fro.  in  NW.  Mont.  In  type  loc.  is  massive,  thick  beds 
of  white-gray  dol.  that  weathers  dull  gray  white,  usually  stained  buff,  and  occa- 
sionally with  pinkish  spots.  Lower  beds  generally  thinner  and  contain  less 
magnesia  than  upper  ones.  Thickest  (669  ft.)  In  Dearborn  region,  thinnest  (41  ft.) 
In  Pentagon  Mtn  region.  Top  is  eroded.  Overlies  Switchback  Is.  and  uucon. 
underlies  White  Ridge  Is.  raemb.  of  Jefferson  Is.  (Middle  Dev.).  Named  for  Devils 
Glen,  a local  feature  in  S*-j  sec.  1,  T.  17  N.,  It.  8 W.,  which  is  formed  of  the  dol. 

Devil’s  Gulch  beds. 

See  under  Valentine  beds  ( Plio.f ),  where  occur  only  known  usages  of  this 
name. 

Devils  Island  sandstone.  (In  Bayfield  group.) 

Pre-Cambrian  (upper  Keweenawun)  : Northwestern  Wisconsin  (Ashland, 
Bayfield,  and  Douglas  Counties). 

F.  T.  Th waltes,  1912  (Wis.  Geol.  Nat.  Hist.  Surv.  Bull.  25.  p.  38).  Devils  Island  ss. — 
Pink  and  W’hite  pure  quartz  ss..  thin-bedded,  with  abundant  ripple  marks.  Thickness 
300  ft.  Middle  fm.  of  Bayfield  ss.  group.  Conformably  underlies  Cbequamegon 
ss.  and  overlies  Orlenta  ss.  Named  for  exposures  on  Devils  Island.  Ashland  Co. 

Devils  Kitchen  member  (of  Deese  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z,  pp.  14-15).  Devil's  Kitchen 
memb.  of  Deese  fm. — Comprises  2 massive  buff  sss..  each  60  to  200  ft.  thick, 
separated  by  a sh.  Interval  with  10  ft.  or  more  of  fossillferous  Impure  Is.  and  calc, 
sli. ; the  upper  ss.  contains  chert  grains,  and  8E.  of  Ardmore  develops  into  n coarse 
cgl.  of  angular  to  subangular  chert  pebbles.  Lies  800  ± ft.  above  top  of  Dornlck 
Hills  fm.  and  is  overlain  by  a series  of  blue  and  tan  shales  with  numerous  ss.  ledges, 
which  composes  rest  of  Deese  fm. 

C.  W.  Tomlinson.  1929  (Okla.  Geol.  Surv.  Bull.  46.  pp.  35-36).  Devil's  Kitchen 
memb.,  about  500  ft.  thick,  is  named  for  a glen  In  sec.  10,  T.  6 S..  R.  2 E..  which 
is  sheltered  by  overhanging  cliffs  of  the  chert -pebble  cgl. 

Devils  Lake  aandstone. 

Upper  Cambrian:  Central  southern  Wisconsin  (Sauk  County). 

E.  O.  Ulrich,  1920  (Wash.  Acad.  Sci.  Jour.,  vol.  10.  pp.  74,  75).  [Devils  Lake  ss. 
shown  in  diagrams  ns  underlying  Mendota  dol.  and  overlying  Jordan  ss.  at  Madison 
ami  Devils  Lake,  Sauk  Co.,  and  as  composing  basal  fm.  of  bis  Ozarkian  system.] 

F.  T.  Thwaites,  1923  (Jour.  Geol.,  vol.  31.  p.  546).  Devils  Lake  fm. — Gray  and 
yellow,  more  or  less  glauconitic  ss.  and  qtzite  pebble  cgl.  Thickness  not  definitely 
known  : max.  may  be  over  100  ft.  Known  only  In  a few  exposures  near  the  qtzite 
ranges  at  Baraboo,  Sauk  Co.  Has  never  been  located  In  a complete  normal  section 
away  from  the  old  beaches,  and  it  is  not  positively  known  whether  nil  of  supposed 
occurrences  are  of  same  age.  Possibly  some  strata  here  ascribed  to  Mnzomnnie  fm. 
are  Devils  Lake.  In  best  exposure,  8W.  of  Baraboo.  It  is  underlain  by  glauconitic 
ss.  and  purple  spotted  dol.  unlike  anything  known  in  normal  section  outside  the 
qtzite  ranges.  At  other  places  the  fm.  has  been  found  resting  on  Jordan  and 
possibly  on  other  fms.  In  some  places  Mendota  dol.  overlies  Devils  Lake  fm.  and  In 
other  places  Oneotn  dol.  overlies  it. 
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E.  O.  Ulrich,  1024  (Wis.  Acad.  Sci.  Trane.,  vol.  21,  pp.  71*93).  Devils  Lake  ««. 
of  southern  Wig.,  about  100  ft.  thick,  underlies  Mendota  doi.  and  overlie*  Jordan 
hs.  Is  basal  fin.  of  Ozarkian  system  in  that  area.  Absent  in  western  Wis. 

J.  M.  Wanenmacher,  W.  II.  Twenbofol,  and  G.  O.  Kaasch,  1034  (Am.  Jour.  Sci., 
5th,  vol.  28,  pp.  24-25),  Devils  Lake  88.  of  Ulrich  included  (1)  typical  Devils 
Lake  ss.  (which  In  a shore  phase  of  a part  of  the  middle  part  of  Trempealeau 
fm.),  (2)  the  basal  cgl.  metnb.  of  Trempealeau  fin.,  and  (3)  the  basal  cgl.  me  mb.  of 
Franconia  fm.  It  is  recommended  the  term  be  abandoned. 

W.  II.  Twenhofel,  G.  O.  Raasch  and  F.  T.  Th waites,  Nov.  30,  1935  (Geol.  Soc.  Am. 
Bull.,  vol.  46,  No.  11,  p.  1702).  In  region  around  Baraboo  a fauna  near  top 
of  Hudson  momb.  of  Franconia  fm.  has  been  assigned  by  Ulrich  to  his  proposed 
Devils  Lake  fm.,  which  he  placed  at  base  of  his  Ozarkian  system  in  Wis.  This 
proposed  fm.  was  described  by  Thwaites  (Jour.  Geol.,  vol.  31,  1923,  p.  546)  on 
responsibility  of  Ulrich,  but  it  could  not  be  placed  in  strat.  section  except  by 
fossils.  Later  work  by  Wanenmacher,  Twenhofel,  and  Rausch  (Am.  Jour.  Sci.,  5th, 
vol.  28,  1934,  pp.  1-30)  shows  that  the  strata  of  most  localities  of  Devils  Lake 
fauna  underlie  Upper  Greensand  memb.  of  Franconia  fm.  At  2 localities  a different 
and  higher  fauna  was  apparently  confused  with  that  from  the  Franconia,  and  at 
one  of  these  (SEV4  SW*4  sec.  10.  T.  12  N.,  R.  5 E.)  It  is  definitely  known  the 
strata  are  high  in  Trempealeau  fm.  Writers  understand  Ulrich  has  recently 
altered  his  views  in  regard  to  supposed  Devils  Lake  fm.  and  faunas. 

Devils  River  limestone. 

Lower  Cretaceous  (Comanche  series) : Southwestern  Texas  (Valverde, 
Presidio,  and  other  counties). 

J.  A.  Udden,  1907  (Augustana  Lib.  Pub.  No.  6,  p.  56).  Devils  River  In. — Mostly 
thick  ledges  of  white  and  gray  pure  Is.,  moderately  coarse  grained  to  almost 
compact  and  structureless  texture.  Thickness  500  ft.  Includes  w'hat  in  central 
Tex.  is  known  as  Edwards  and  Georgetown  lss.,  which  are  not  separated  by  any 
well-marked  horlxon  of  change  but  merge  gradually.  Upper  100  ft.  or  less  corre- 
sponds to  Georgetown  Is.;  lower  400  ft.  = greater  part  of  Edwards  Is.  Underlies 
Del  Rio  clay.  Is  exposed  along  entire  distance  of  Devil’s  River  [Valverde  Co.] 
from  Camp  Hudson  down  to  the  Rio  Grande. 

In  western  Tex.  the  name  has  in  some  repts  been  used  to  include  all  beds 
below  Del  Rio  clay  and  above  Trinity  group. 

C.  P.  Ross  and  W.  E.  Cartwright,  Dec.  1935  (Tex.  Unlv.  Bull.  3401,  p.  596). 
Devils  River  Is.  In  Shaft er  dist.,  Presidio  Co.,  appears  to  include  Comanche  Peak 
Is.,  true  Edwards  Is.,  and  Georgetown  ( ?)  Is.,  and  was  In  1904  called  Edwards  Is. 
by  Udden. 

Devoiee  moraine. 

Pleistocene:  Northwestern  New  York  (Lewis  and  Jefferson  Counties). 

A.  F.  Burlington,  1934  (N.  Y.  State  Muy.  Bull.  296.  p.  42).  In  Antwerp  and 
Carthage  quads.  Named  for  Devoice  Corners.  Antwerp  quad. 

Devonian  period  (or  system). 

The  time  (and  the  rocks)  of  the  next  to  youngest  Paleozoic  system,  suc- 
ceeding the  Silurian  and  preceding  the  Carboniferous.  For  definition  see 
U.  S.  G.  8.  Bull.  768,  pp.  78-80. 

Devonlc. 

A variant  of  Devonian  employed  by  some  geologists. 

Devonshire  formation. 

Pleistocene:  Bermuda. 

A.  E.  Verrill,  1907  (Conn.  Acad.  Arls  and  Sci.  Trans.,  vol.  12,  p.  75). 

Dewdney  formation. 

Pre-Cambrian:  Southern  British  Columbia  and  northeastern  Washington. 

R.  A.  Dnly,  1912  (Canada  (5vol.  Surv.  Dept.  Mines  Mem.  38.  map  7,  117*  to 
117°30').  Dnednry  fm.— Banded  qtrite  with  congl.  Interbeds.  Underlies  Hippie 
fm.  and  overlies  Wolf  fm. 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910,  vol.  2,  pp.  153,  178, 
194).  Detcdncy  fm. — Chiefly  qtalte,  with  two  thick  congls.  In  upper  part,  the 
upper  one  80  ft.  thick  and  the  other  one  (which  lies  120  ft.  lower)  225  ft.  thick. 
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Conformably  underlies  Ripple  fm.,  and  grades  into  underlying  Wolf  fm.  Total 
thickness  2,000  ft.  Included  In  Summit  series  of  Selkirk  Mtns.  Named  for 
Dewdney  Trail,  B.  C.,  on  both  sides  of  which  it  is  exposed. 

Dewdney  Creek  series. 

Jurassic:  British  Columbia. 

C.  E.  Cairnes,  1923  fCaoada  Geol.  Sun?.  Summ.  Rept.  1922,  pt.  A,  pp.  97,  111). 
Detodney  aeries,  Jurassic,  B.  C. 

C.  E.  Cairnes,  1924  (Canada  Geol.  Surv.  Mem.  139,  p.  50).  Dewdney  Creek  series, 
Jurassic , B.  C. 

Dewey  limestone. 

Pennsylvanian : Northeastern,  central,  and  central  northern  Oklahoma. 

D.  W.  Ohern,  1910  (Okla.  State  Unlv.  Research  Bull.  4,  pp.  30,  37).  Dewey  Is. 
lentil. — Bluish  semicrystalline  Is.,  usually  somewhat  shaly  but  often  massively 
bedded,  3 to  15  ft.  thick.  Stratlgraphically  50  to  100  ft  above  Hogshooter  Is.  Is 
above  horizon  of  Drum  Is.,  but  author  cannot  correlate  it.  In  N.  part  of  area 
Included  in  Copan  memb.  of  Wann  fm. ; in  S.  part  of  area  is  basal  memb.  of 
Ramona  fm. 

Some  authors  have  regarded  Dewey  Is.  as= upper  part  of  Drum  Is.  of 
Kans.,  and  it  is  so  treated  on  the  1926  geol.  map  of  Okla.,  but  many 
geologists  now  consider  it  younger  than  Drum  Is.  The  beds  separating 
Dewey  and  Hogshooter  lss.  were  in  1925  named  Nellie  Bly  fm . 

Named  for  Dewey,  Washington  Co. 

Dewitt  formation. 

Miocene  and  Pliocene:  Eastern  Texas. 

A.  Deussen,  1914  (U.  S.  G.  S.  W.  S.  P.  335,  pp.  28,  74-70).  Dewitt  fm.— All  lacus- 
trine and  littoral  sediments  deposited  on  Coastal  Plain  of  Tex.  during  Mio.  and 
early  Plio.  tim<>.  Cross-bedded,  coarse,  gray,  semi-indurated,  highly  calc,  sss.,  with 
lenses  of  clay  in  places.  Thickness  1,250  to  1.500  ft.  Seaward  the  time  equiv. 
is  represented  by  marine  sands  and  clays,  but  these  are  not  included  in  Dewitt  fm. 
Uncon.  underlies  Uvalde  fm.  and  overlies  Fleming  clay. 

In  U.  S.  G.  S.  P.  P.  126,  1924,  footnotes  on  pp.  97  and  100,  is  statement 
that  Dewitt  fm.  of  U.  S.  G.  S.  W.  S.  P.  335  included  Oakville,  Lapara,  and 
Lagarto  fms. 

Named  for  Dewitt  Co. 

Dexter  sand  member  (of  Woodbine  sand). 

Upper  Cretaceous  (Gulf  series) : Northeastern  Texas. 

J.  A.  Taff,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  285-298).  Dexter 
sands. — Extensive  deposit  of  brown  ferruginous  ss.  heavily  laden  with  siliceous  iron- 
stone. Middle  div.  of  Dakota  or  Lower  Cross  Timbers  fm.  Underlies  Timber 
Creek  beds  and  overlies  Basal  clays  of  Dakota  fm. 

R.  T.  Hill,  1901  (U.  S.  6.  S.  21st  Ann.  Rept.,  pt.  7),  used  Dexter  fm.  or  Dexter 
sands  to  Include  Dexter  sands  of  TafT  and  Basal  clays  of  Taff.  Underlies  Lewis- 
ville beds  (“Timber  Creek  beds")  and  overlies  Grayson  marl.  [This  Is  generally 
accepted  definition  of  Dexter  sand.  It  is  basal  memb.  of  Woodbine  sand.] 

Named  for  exposures  at  Dexter,  Cooke  Co. 

Dextervllle  shale  member. 

Upper  Devonian : Northwestern  Pennsylvania  and  southwestern  New  York. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71.  table  opp.  p.  61,  pp.  63-66). 
Dexterville  Sh.  memb. — Middle  memb.  of  Chadakoin  stage.  Underlies  Ellicott  sh. 
memb.  and  overlies  Lilllbrldge  ss.  memb.  May  be  regarded  as  typical  Chadakoin, 
as  it  is  memb.  best  shown  in  greater  part  of  Dextervllle  quarry  exposure  of  the 
Chadakoin.  Named  for  the  brick  quarries  S.  of  Cbadakoln  River  in  East  James- 
town, formerly  known  as  Dexterville.  Only  upper  part  of  memb.  is  shown  at 
Dexterville,  where  it  is  a blue  8h.  and  flag  series  carrying  the  Chadakoin  phase 
of  the  *'CH  facies  fauna.  To  E.  in  Allegheny  State  Park  and  about  Olean,  N.  Y.. 
this  memb.  assumes  the  chocolate  phase  of  magnafacies  “B.“  [See  under  BUi- 
cott  sh.  memb.  for  relations  to  that  memb.  On  pp.  64-60  detailed  section  of  his 
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Dexterville  memb.  is  given,  aggregating  188  ft.  without  explanation  as  to  which 
meznb.  (Elilcott  sh.  or  Dexterville)  the  covered  interval  of  140  ft.  belongs.] 

t Dlabolo  sandstone. 

Pre-Cambrian : Western  Texas  (Sierra  Diablo  region). 

W.  H.  Von  Streeruwitx,  1891  (Tex.  Geol.  Surv.  vol.  2,  pp.  682.  683).  [The  red  ss. 
that  extends  along  foot  of  southern  cliffs  of  Sierra  Dlabolo  is  in  one  place  called 
Diabolo  red  ss.  and  in  another  place  Dlabolo  88.  It  is  overlain  by  grits,  and  is  an 
inseparable  part  of  Mlllican  fm.] 

t Diamond  blue  limestone. 

Term  applied  by  T.  C.  Hopkins  (N.  Y.  State  Mus.  Bull.  171,  1914)  to  4 to 
5 ft.  of  compact  calc.  Is.  lying  4 ft.  below  top  of  Manlius  Is.  in  Syracuse 
quad.,  Onondaga  Co.,  N.  Y. 

Diamond  formation. 

Recent  or  late  Pleistocene : Southeastern  Oregon. 

W.  D.  Smith,  1926  (Oreg.  Univ.  Commonwealth  Rev.,  voL  8,  pp.  207-214).  Diamond 
fm. — Basalt  flows  and  scoria  of  undet.  thickness,  typically  exposed  at  Diamond 
Craters,  Harney  Co.  [See  also  W.  D.  Smith,  1927  (Jour.  Geol.,  vol.  35,  p.  428), 
where  same  definition  is  given.] 

Diamond  Head  tuff. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

C.  K.  Wentworth,  1926  (Bernice  P.  Bishop  Mus.  Bull.  30,  pp.  40,  42).  Diamond 
Head  tuff. — Tuff,  1 to  5 ft.  thick,  forming  Diamond  Head.  Rests  on  weathered 
gravel  composed  of  cobbles  of  Koolau  basalt.  Overlain  by  Kaimuki  basalt,  4 to 
9 ft.  thick. 

H.  T.  Stearris,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii : Dlv.  Hydrog. 
Bull.  1.  Diamond  Head  tuff. — Palagonitlzed  subaerial  brown  tuff  containing  much  ac- 
cessory and  accidental  ejecta,  including  appreciable  amounts  of  reef  Is.  and  occa- 
sional fragments  of  Koolau  basalt.  Included  in  middle  part  of  Honolulu  volcanic 
series  [q.  v.].  Is  late  Plelst.  Type  loc.,  Diamond  Head.  Underlies  Kaimuki  voi- 
canics. 

Diamond  Head  talus  breccia. 

Recent:  Hawaii  (Oahu  Island). 

C.  K.  Wentworth,  1926  (Bernice  P.  Bishop  Mus.  Bull.  30,  pp.  40,  43).  Calc,  talus 
breccia  composed  of  angular  fragments  of  tuff  cemented  into  a porous  but  fairly 
compact  mass,  most  of  which  was  accumulated  wholly  under  action  of  gravity. 
Mantles  extensive  areas  of  slopes  of  Diamond  Head  with  thicknesses  of  5 to  25, 
exceptionally  50,  ft.  Rests  against  and  on  Diamond  Head  tuff.  It  is  probable  that 
some  of  this  Is  considerably  older  than  the  younger  basalts  and  the  black  ash,  but 
It  seems  best  to  treat  it  as  the  youngest  rock  of  Diamond  Head  region,  exclusive  of 
modern  alluvium  and  talus. 

Not  differentiated  by  H.  T.  Stearns  in  his  1935  rept,  in  which  it  is  included 
in  Recent  sed.  rocks.  (See  Geol.  and  gd.  water  res.  Island  of  Oahu, 
Hawaii:  Div.  Hydrog.  Bull.  1.) 

Diamond  Hill  felslte. 

Carboniferous:  Northeastern  Rhode  Island. 

C.  H.  Warren  and  8.  Powers,  1914  (Geol.  Soc.  Am.  Bull.,  vol.  25,  p.  461).  Assigned 
to  lower  Penn. 

Diamondian  series. 

A term  introduced  by  C.  [R.]  Keyes  to  designate  the  Diamond  Peak  qtzite 
of  Nev. 

Diamond  Island  slate.  (In  Casco  Bay  group.) 

Carboniferous  (Pennsylvanian?)  : Southwestern  Maine. 

F.  J.  Katz,  1917  (Wash.  Acad.  8ci.  Jour.,  vol.  7,  p.  198).  Diamond  Island  si. — A 
graphitic  and  pyritiferous  quartz  si.  Included  in  Casco  Bay  group. 
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F.  J.  Kate.  1917  (U.  S.  G.  8.  P.  P.  108.  p.  170).  Diamond  Island  si.— Chiefly  black, 
pyritiferous,  graphitic,  and  slightly  micaceous  quartz  al.  of  very  fine  grain ; but 
in  lesser  part  a black#or  bluish  black,  somewhat  graphitic  and  also  pyritiferous 
quartz-sericite  phylllte.  la  characteristically  studded  with  small  masses  and  crys- 
tals of  pyrlte,  which  weather  out  and  give  rise  to  abundant  copperas  and  rust 
coatings.  Equally  characteristic  are  intricate  crumpling  on  a small  scale  and  an 
abundance  of  small  crumpled  quartz  veins.  Estimated  thickness  btw.  75  and  150 
ft  Included  in  Casco  Bay  group.  Underlies  Scarboro  phylllte  and  overlies  8prlng 
Point  greenstone.  Assigned  to  Penn.  (?).  Named  for  exposures  on  Great  Diamond 
Island  and  Little  Diamond  Island  In  Casco  Bay. 

Diamond  King  member  (of  Esmeralda  formation). 

Miocene  (upper)  : Central  Nevada  (Manhattan  district). 

H.  Q.  Ferguson,  1924  (U.  S.  G.  S.  Bull.  723).  Diamond  King  memb . — Chiefly  mas- 
sive, even-grained,  porphyritic  rhyolite  flows  and  tuff.  Upper  part  is  bedded  tuff 
that  logically  should  have  been  Included  In  overlying  Bald  Mtn  lake-beds  memb., 
but  Impossibility  of  making  any  good  separation  In  field  rendered  It  advisable  to 
Include  tbe  tuff  in  Diamond  King  memb.  Thickness  of  memb.  100  to  800  ± ft. 
Separated  from  older  Round  Rock  memb.  by  0 to  80  ft.  of  thln-bedded  quartxose 
ss..  upon  which  It  rests  with  erosion  uncon.  For  convenience  this  ss.  Is  mapped 
with  Round  Rock  memb.  Tbe  Diamond  King  memb.  is  prominent  on  Diamond  King 
Hill. 

Diamond  Peak  quartzite. 

Carboniferous  (upper  Mississippian)  : Northern  Nevada  and  Inyo  County, 
California. 

A.  Hague,  1883  (U.  S.  G.  8.  3d  Ann.  Rept..  pp.  253,  288).  Diamond  Peak  qtzite — 
Massive,  vitreous  qtzlte  of  grayish  brown  color,  pissing  near  summit  into  brown 
and  green  shales  and  schists,  and  with  firmly  cemented  cgl.  at  base.  A narrow 
belt  of  blue  la.  about  500  ft.  above  base  contains  Carbf.  fossils.-  Thickness  3,000 
ft.  Overlies  White  Pine  sh.  and  Is  overlain  by  Lower  Coal  Measures.  Named 
for  exposures  on  flanks  of  Diamond  Peak,  Eureka  disc,  Nev. 

According  to  G.  H.  Girty  the  fossils  In  the  is.  500  ft.  above  base  of  Diamond 
Peak  qtzite  are  upper  Miss,  and  rest  of  fm.  is  not  fossiliferous.  He 
would  therefore  tentatively  assign  whole  fm.  to  upper  Miss. 

The  Diamond  Peak  qtzite,  with  a thickness  of  3,500  ft.,  has  been  identified 
by  E.  Kirk  (U.  S.  G.  S.  P.  P.  110,  1918)  in  Inyo  Range,  Calif.,  where  it  is 
separated  from  underlying  White  Pine  sh.  by  500  to  1,000  ft.  of  is.  car- 
rying Penn,  fossils. 

Diamond  Rock  quartzite. 

Lower  Cambrian:  Eastern  New  York  (Rensselaer  County)  and  western 
Vermont  (?). 

R.  Ruedemann.  1914  (N.  V.  State  Mus.  Bull.  169,  pp.  67-70).  Diamond  Rock  qtzite. — 
Div.  G of  [T.  N.)  Dale's  Rensselaer  series.  Consists  of  granular  qtzitp  and  asso- 
ciated calc,  ss.,  10  to  40  ft.  thick.  Named  for  exposures  at  the  "Diamond  Rock," 
Lansingburgh  (North  Trocy),  [N.  I.].  Underlies  Troy  shales  and  overlies 
Bomoseen  grit — all  Lower  Camb. 

tDiamoml  Rock. 

A name  locally  applied  to  lower  2 ft.  of  beds  called  Rich  Hill  Is.  m’mb.  of 
Cherokee  fm.  in  W.  part  of  Vernon  Co.,  Mo.,  because  of  tendency  of  the 
rock  to  break  into  diamond-shaped  or  rhomboidal  blocks.  (See  F.  C. 
Greene  and  W.  F.  Pond,  Mo.  Bur.  Geol.  and  Mines  vol.  19,  2d  ser., 
pp.  51-52,  1926.) 

Diana  syenite  complex. 

Pre-Cambrian : Northwestern  New  York  (Lake  Bonaparte  and  Lowville 
quadrangles). 

A.  F.  Bnddington,  1919  (N.  Y.  State  Mus.  Bull.  207,  208.  pp.  102-110,  map).  The 
syenltlc  complex  of  Lake  Bonaparte  and  Lowville  quads.  Is  roughly  grouped  as 
belonging  to  2 masses:  the  Diana  mane  (which  Is  protoclastlc  and  uniformly  has 
a coarse  porpbyrltic  texture)  and  Croghan  mass  (which  la  uniformly  medium 
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equigranular).  Diana  maw*  is  on  whole  more  basic  than  the  Croghan.  [He  also 
called  the  rocks  Croghan  ayenite  granite  complex  and  Diana  syenite  complex. 
Probably  named  for  Tillages  of  Croghan  and  Diana.] 

A.  F.  Buddington,  1929  (N.  Y.  State  Mus.  Bull.  281,  pp.  90-92).  Thickness  of  Diana 
mass  25.000  to  80,000 ± ft.  Croghan  mass  is  probably  somewhat  younger  than 
Diana  body.  Both  Intrude  Grenville  series. 

See  also  Buddington,  1934  (N.  Y.  State  Mus.  Bull.  296,  pp.  101-104,  162-164, 
etc. ) . 

Diana  phase. 

See  1928  entry  under  Cornea  y granite. 

Named  for  "Diana’s  Baths,”  1 mi.  due  N.  of  summit  of  Cathedral  Ledge, 
North  Conway  quad.,  N.  H.  (Letter  from  M.  Billings  dated  July  19, 
1935.) 

Diboll  member. 

Eocene:  Southeastern  Texas  (Duval  County). 

I.  R.  Sheldon,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  7,  pp.  819,  820,  822).  Diboll 
memb.  of  Jackson  fm. — In  Driscoll  pool,  Duval  Co.  Top  lies  at  3,810  ft.  depth 
and  bottom  at  3,950  ft.  depth.  Thickness  140  ft.  Underlies  McElroy  memb.  of 
Jackson  and  overlies  “Cockfleld”  lone,  as  it  Is  known  In  South  Tex.,  which  rests 
in  Yegua  fm. 

A.  C.  Bllisor,  1936  (Gulf  Coast  oil  fields,  A.  A.  P.  G.,  pp.  474-475).  The  beds 
btw.  the  Claiborne  and  the  Olig.  can  be  divided  on  bases  of  micropaleontology  and 
lithology  into  3 major  divisions  or  fms.,  which  were  designated  by  writer  in 
1931  (ms.  read  before  Pal.  and  Min.  Div.  of  A.  A.  P.  G.,  San  Antonio  meeting, 
Mar.  20,  1931)  ns  the  Diboll,  McElroy,  and  Fayette.  Diboll  has  since  been  changed 
to  Caddell,  proposed  by  Durable  in  1915. 

Dickerson  member  (of  Millsap  Lake  formation). 

Pennsylvanian:  North-central  Texas. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  pp.  106,  107),  from  ms.  of  rept.,  by 
G.  Scott  and  J.  M.  Armstrong,  on  geol.  of  Parker  Co.  (See  1933  entry  under 
Millsap  Lake  fm.)  Type  loc.  not  stated. 

F.  B.  Plummer  and  J.  Homberger,  Jr.,  1938  (Univ.  Tex.  Bull.  3534,  pp.  15,  16). 
Dickerson  memb.  of  Scott  and  Armstrong's  unpublished  ms.  on  Parker  Co.,  includes 
all  Penn,  strata  exposed  in  Brnzos  River  Valley  below  base  of  Kickapoo  Falls  Is. 
(basal  bed  of  Lazy  Bend  memb.).  [Derivation  of  name  not  stated.  Fauna  is 
listed.] 

Dicob  moraine. 

Pleistocene:  Northwestern  New  York  (Lowville  quadrangle). 

A.  F.  Buddington,  1934  (N.  Y.  State  Mus.  Bull.  296,  p.  40).  Recessional  moraine 
exposed  intermittently  along  a line  extending  S.-SW.  through  Dlcob  School  from 
about  % ml.  E.  of  Bush’s  Corners  to  S.  border  of  quad. 

Dierks  limestone  lentil  (of  Trinity  formation). 

Lower  Cretaceous  (Comanche  series)  : Southwestern  Arkansas. 

H.  D.  Miser  and  A.  H.  Purdue,  1918  (U.  S.  G.  S.  Bull  600B).  Dierks  Is.  lentil  of 
Trinity  fm. — Fosslliferous  la.  with  a smaller  amount  of  green  clay.  Thickness 
0 to  40  ft.  Separated  from  overlying  Ultima  Thule  gravel  lentil  of  the  Trinity 
by  variegated  clays  and  from  underlying  Pike  gravel  memb.  of  the  Trinity  by  a 
great  thickness  of  gray  cross-bedded  sand  with  some  clay.  Named  for  exposures 
near  Dierks,  Howard  Co. 

Difficulty  Creek  latite. 

Tertiary  (Miocene  or  Pliocene)  : Southwestern  Colorado  (Ouray  region). 

W.  Cross  and  E.  Howe,  1907  (U.  S.  G.  S.  Ouray  folio,  No.  153).  Difficulty  Creek 
latite. — Porphyritic  latite.  Cut  by  wild  canyon  of  Difficulty  Creek.  Intrusive 
into  Potosl  tuffs  [Potosi  volcanic  series]. 

Dighton  conglomerate. 

Carboniferous:  Southeastern  Massachusetts  and  Rhode  Island. 

J.  B.  Woodworth,  1899  (U.  S.  G.  S.  Mon.  33,  pp.  134,  184-187,  and  pi.  17).  Dighton 
cgl.  group. — The  name  Dighton  cgl.  is  here  given  to  a group  of  coarse  cgls.,  with 
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alternations  of  as.,  found  as  highest  members  of  the  Carbf.  in  Dighton,  Somerset, 
and  Swansea,*  in  Mass.  The  coarsest  cgl.  bed  is  at  base  of  fm.  Thickness  1.000- 
2,000  ± ft.  Rests  on  Rhode  Island  Coa!  Measures.  Correlated  with  Purgatory 
cgl.  of  Rhode  Island. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  pp.  51-55,  and  map).  Dighton  cgl. — 
Long  lenses  of  peculiar  cgl.  infolded  in  Rhode  Island  fm.  Regarded  same  as 
Purgatory  cgl.  of  Rhode  Island. 

Dilco  coal  member  (of  Mesa' verde  formation). 

Upper  Cretaceous:  Northwestern  New  Mexico  (Galltip-Zufii  Basin). 

J.  D.  Sears,  1925  (U.  S.  G.  S.  Bull.  767).  Dilco  coal  memb. — Light-gray  to  white 
lenticular  ss.  and  light-gray  clay  sh.,  with  valuable  coal  beds  throughout  basin. 
Thickness  240  to  300  ft.  Underlies  Bartlett  barren  memb.  and  overlies  Gallup 
ss.  memb. — all  belonging  to  Mesaverde  fm.  Named  for  village  of  Dilco,  where 
4 of  the  coal  beds  have  been  worked  In  Dilco  mine. 

t Dillard  series 

Lower  Cretaceous:  Southwestern  Oregon. 

G.  D.  Louderback,  1905  (Jour.  Geol.,  vol.  13,  pp.  522-555).  Dillard  tieries. — Marine 
8ss.,  shales,  cgls.,  cherts,  and  Iss.,  with  abundant  igneous  rocks  at  frequent  Inter- 
vals. Thickness  8,000  to  10,000  ft.  Mapped  as  Myrtle  fm.  by  Diller,  but  Is  older 
than  Myrtle  fm.  as  defined  by  Diller,  and  is  uncon.  with  it.  Is  pre-Knoxville,  and 
made  in  Franciscan  time,  and  Is  practically  Identical  with  Franciscan.  Fossils 
suggest  it  is  in  part  at  least  Jurassic.  May  lie  strntlgrapbienlly  (even  uncon.) 
below  Franciscan,  but  may  be  looked  upon  as  a northern  extension  of  the  Fran- 
ciscan. Named  for  village,  on  the  railroad,  which  Is  in  midst  of  largest  area  of 
this  series  In  Roseburg  quad. 

J.  S.  Diller,  1907  (Am.  Jour.  Scl.,  4th,  vol.  23,  pp.  401—421).  Primarily  upon  litho- 
logical grounds  “Dillard  series’’  was  proposed  for  the  sediments  of  Dillard  area 
under  impression  they  were  older  than  Knoxville.  The  presence  of  Knoxville  fos- 
sils at  so  many  points  throughout  the  area  demonstrates  conclusively  that  great 
part  If  not  the  whole  mass  of  sediments  within  Dillard  area  are  really  Knoxville, 
and  were  properly  included  In  Myrtle  fm.  as  originally  defined  and  still  unchanged. 
The  Myrtle  has  always  been  regarded  as  practically ■*  Shasta  group  of  Calif. 
Writer  Is  of  opinion  the  equiv.  of  Franciscan  of  Calif,  is  most  likely  in  Dothan  fm. 

Dillard  sand. 

A subsurface  sand,  of  Penn.  age.  In  Keystone  pool,  central  northern  Okla.. 
which  Is  correlated  with  upper  part  of  Cleveland  sand  and  with  a part 
of  Nowata  sh. 

Dillon  gas  horizon. 

Name  proposed  by  A.  F.  Crider  (A.  A.  P.  G.  Structure  symposium,  vol.  2, 
1929,  p.  178)  for  producing  horizon  of  Dillon  No.  43  well.  Pine  Island 
oil  field,  Caddo  Parish.  La.,  which  lies  In  Trinity  group  (of  Comanche 
age),  90  ft.  above  Dixie  oil  horizon,  and  lower  than  Wickett  oolitic  zone. 

Dil worth  sand. 

Eocene  (upper)  : Southeastern  Texas  (Atascosa,  Karnes,  and  Gonzales 
Counties). 

A.  C.  Ellisor,  1933  (A.  A.  P.  G.  Bull.,  vol.  17.  No.  11,  pp.  1302.  1311,  etc.).  Dil 
worth  Band. — Basal  zone  of  Whitsett  fm.  as  here  defined.  At  Dllworth.  0.8  ml. 
E.  of  brick  scboolhouse,  on  J.  Winciarek  39.5-acre  tract  in  Geo.  Blair  survey,  the 
Viltcorth  sand  consists  of  (descending)  : (1)  8 ft.  of  thin  (1  to  2 inches)  flaggy, 
ripple-marked  ss.  alternating  with  layers  of  green  sh.  and  volcanic  glass  1 to  2 
inches  thick ; (2)  2 ft.  of  green  clay ; (3)  3 inches  of  thin,  flaggy,  very  fine- 
grained ss.;  (4)  4 ft.  of  green  bentonitic  sh. ; (5)  2 Inches  of  thin,  flaggy,  fine- 
grained ss. ; (6)  2*4  of  loose  sand  with  green  clay  inclusions;  (7)  2 ft.  of 
chocolate  thinly  laminated  sh.  with  streaks  of  sand ; total  18  ft.  11  in.  Underlies 
Falls  City  sh.  Been  traced  across  Atascosa,  Karnes,  and  Gonzales  Counties. 

B.  C.  Renick.  1936  (Univ.  Tex.  Bull.  3619,  table  opp.  p.  17  and  pp.  34-36). 
Dllworth  **.  memb.  of  Manning  fm. — In  Gonzales  Co.,  % ml.  8E.  of  Dllworth. 
extending  across  the  E.  Kramling  50-acre  tract,  the  Win.  Green  144-acre  tract, 
and  the  Jno.  Sewfera  105-acre  tract  in  George  Blair  survey,  there  Ts  a persistent 
ss.  ledge  to  which  Miss  Ellisor  applied  the  name  Dllworth  sand,  lu  Grimes  and 
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Brazos  Counties  there  is  a very  persistent  ss.  60  to  70  ft.  below  Wbitsett  fm. 
I as  here  restricted]  which  was  used  extensively  in  mapping  structure  through 
Grimes,  Brazos,  and  eastern  Washington  Counties.  This  ss.  was  not  found  In  west- 
ern Washington  Co.  and  in  most  of  Fayette  Co.  On  basis  of  strut,  position  and 
interval  to  base  of  Catahoula  fm.,  this  ss.  has  been  tentatively  correlated  with 
Dilworth  ss.  of  Miss  Ellisor  in  Gonzales  Co.,  though  it  Is  recognized  the  rs.  desig- 
nated Yuma  may  be— Dilworth  ss.  of  Gonzales  Co.  [The  table  shows  his  expanded 
Manning  fm.  (260  to  350  ft.  thick)  as  underlying  his  restricted  Whitsett  fm.  (76 
to  132  ft.  thick),  and  divided  hiB  Manning  into  (descending)  : (1)  Same  as  No.  5, 
0 to  26  ft.;  (2)  Yuma  ss.,  3 to  26  ft.;  (3)  same  as  No.  6,  25  to  40  ft.;  (4) 
Dilworth  ss.,  2 to  22  ft. ; (5)  chocolate  colored  lignitic  clay  with  interbedded  tan 
sand  and  ss.  and  gray  tuffaccous  ss.,  with  thin  beds  of  lignite,  some  thin  fossillfer- 
ous  marine  beds,  but  mostly  nonmarine,  thickness  not  given.] 

Dimple  limestone. 

Pennsylvanian:  Southwestern  Texas  (Marathon  region,  Brewster  County). 

J.  A.  Udden,  C.  L.  Baker,  and  E.  Bflse,  1910  (Unlv.  Tex.  Bur.  Econ.  Geol.  and  Tech. 
Bull.  44,  p.  46).  Dimple  fm. — Alternating  beds  of  dark  gray  Is.,  black  chert,  and 
black  sh.,  with  a few  beds  of  cliert  cgl.  The  Iss.  carry  marine  fossils.  Named  by 
Udden.  Thickness  925  ft.  Overlies  Tesnus  fm.  and  underlies  Haymond  fm. 

C.  Scbuchert,  1927.  [See  1927  entry  under  Temus  fm.] 

P.  B.  and  R.  EL  King,  1928  (Univ.  Tex.  Bull.  2801).  Dimple  fm.  grades  Into  overly- 
ing Haymond  fm.  and  grades  into  underlying  Tesnus  fm.  Thickness  1,100  ft. 

Is  chiefly  Is. 

Named  for  exposures  in  and  near  Dimple  Hills,  Pecos  Co. 

Dingess  limestone.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  Hennen  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  p.  166).  Ding ees  l*. — Marine,  fossiliferous,  gray  and  hard,  frequently 
brown  and  siliceous,  lenticular  and  ferriferous.  Thickness  0 to  5 ft.  Lies  1 to 
30  ft.  below  Williamson  ss.  and  0 to  30  ft.  above  Williamson  coal.  Named  for 
Dingess,  Mingo  Co. 

Dingess  shale.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  Hennen  and  R.  M.  Gawtlirop,  1915  (W.  Va.  Geol.  Surv.  Rept.  Wyoming  and 
McDowell  Counties).  Dingess  eh. — Dark-green  sandy  sh.,  0 to  30  ft.  thick.  Under- 
lies Dingess  Is.  and  overlies  Williamson  coal. 

R.  V.  Hennen  and  D.  D.  Teets,  Jr.,  1919  (W\  Va.  Geol.  Surv.  Rept.  Fayette  Co., 
p.  927).  Dingese  eh.  and  Is.,  20  to  30  ft.  of  gray  to  black,  limy,  and  siliceous  sh. 
with  Is.  lenses,  widely  persistent  in  Kanawhn,  Fayette.  Nicholas,  Boone,  Logan, 
and  Mingo  Counties,  W.  Va.,  and  in  Ky.  Underlies  Williamson  ss.  and  overlies 
Dingess  ss.  (0  to  22  ft.  thick)  or  the  underlying  Williamson  coal. 

Dingess  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian : Southern  West  Virginia. 

R.  V.  Hennen  and  D.  D.  Teets,  Jr.,  1919  (W.  Va.  Geol.  Surv.  Rept.  Fayette  Co.,  pp. 
926-928).  Dingese  ee. — Lenticular,  0 to  25  ft.  thick  at  DlngesB,  Mingo  Co.  Un- 
derlies Dingess  sh.  and  overlies  or  is  separated  from  underlying  Williamson 
(“Dingess”)  coal  by  1 ft.  of  si. 

Dingus  limestone.  (In  Pottsville  formation.) 

Pennsylvanian:  Northeastern  Kentucky  (Morgan  County). 

L.  C.  Robinson,  1927  (Ky.  Geol.  Surv.,  ser.  0.  vol.  20,  p.  239).  Dingus  Is.— FossllI- 
ferous  Is.,  at  some  localities  so  sandy  It  is  impossible  to  separate  it  from  overlying 
and  underlying  sss.  Varies  in  color  from  light  gray,  to  yellow,  and  black.  Over- 
lies  Amburgy  coal.  Included  in  Pottsville  series  of  Morgan  Co. 

Probably  named  for  Dingus,  Morgan  Co. 

Dinoceras  beds. 

A paleontologic  name  applied  by  O.  C.  Marsh  to  basal  Olig.  beds  of  the 
West  that  contain  fossil  remains  of  Dinoceras. 
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tDInosaur  sand. 

Lower  Cretaceous  (Comanche  series)  : Texas. 

C.  A.  White  and  R.  T.  Hill,  1887  (Phila.  Acad.  Nat.  Scl.  Proc.  1887,  p.  40;  Am. 
Jour.  Sd.,  3d.  vol.  33,  pp.  296-301).  Dinosaur  sand. — Purely  siliceous,  fine- 
grained. uncemented  pack  sands,  called  Upper  Cross  lumbers  In  previous  repta. 
Underlies  Fredericksburg  div.  and  overlies  Carbf.  The  upper  strata  abound  in 
Dinosaurian  bones  and  teeth. 

Not  a geographic  name.  Replaced  by  Trinity  group.  The  name  has  also 
been  applied  to  Travis  Peak  fm.,  the  basal  fm.  of  Trinity  group. 

Dinsmore  limestone  bed.  (In  Monongahela  formation.) 

Pennsylvanian : Southwestern  Pennsylvania  (Washington  County)  and 
southeastern  Ohio. 

W.  T.  Griswold  and  M.  J.  Munn,  1907  (U.  S.  G.  8.  Bull.  318,  pp.  09-70). 
Dinsmore  Is. — Cream-white  la.,  about  4 ft.  thick,  in  beds  4 to  8 inches  thick,  the 
spaces  btw.  being  filled  with  calc.  sb.  Lies  about  35  ft.  above  Sewiekley  coal, 
la  overlain  by  about  20  ft.  of  ah.,  olive  green  above  and  red  or  yellow  below. 
Named  for  town  of  Dinamore,  Washington  Co.,  Pa. 

The  Dinsmore  Is.  bed  is  in  lower  part  of  Benwood  Is.  memb.  of  Monon- 
gahela fm. 

Dinwoody  formation. 

Lower  Triassic:  Western  Wyoming. 

D.  D.  Condit.  1910  (U.  S.  G.  S.  P.  P.  98.  p.  203).  In  typical  development  Embar 
fm.  consists  of  two  principal  parts,  of  which  the  upper  Is  largely  shaly  and 
the  lower  Is  chiefly  Is.  but  includes  phosphntic  and  calc.  sh.  and  nodular  chert. 
The  name  Park  City  has  been  adopted  by  U.  S.  G.  8.  for  lower  part,  on  recom- 
mendation of  Blackwelder,  who  Identifies  these  beds  with  Park  City  fm.  of  Utah. 
(These  beds  in  western  Wyo.  were  later  identified  as  Phosphoria  fm.l  Black- 
welder  has  also  suggested  name  Dinirootfy  fm.  for  upper  shaly  part,  from  Din- 
woody  Canyon,  in  Wind  River  Mtns.  where  the  fm.,  200±  ft.  thick,  consist.** 
of  pale-green  to  white  clay  and  shaly  Is.  weathering  brown  and  containing  obscure 
pelecypod  shells.  Evidence  at  hand  seems  to  Indicate  Dinwoody  beds  are  Triassic. 
To  E.  they  change  to  gypseous  greenish  or  brownish  shales  devoid  of  fossils.  They 
grade  into  Park  City  fm. 

E.  Blackwelder.  1918  (Wash.  Acad.  Sci.  Jour.,  vol.  8,  p.  425).  Dimeoody  fm. — Upper 
part  of  Durton’s  Embar  fm.  Consists  of  greenish-gray  shales  with  many  thin 
plates  of  dense  calc.  ss.  or  argill.  dol.,  which  weathers  brown,  tawny,  and  even 
black.  Conformably  underlies  Cbugwater  fm.  and  oonformably  overlies  Park 
City  IPhosphorial  fm.  Thickness  250  ft.  at  Dinwoody  Creek,  on  N.  slope  of 
Wind  River  Rauge,  but  thins  to  less  than  50  ft.  near  Lander,  Wyo.  In  Owl  Creek 
Mtns  It  is  75  to  100  ft.  thick  near  Anchor.  To  E.,  near  Thermopolis,  the  fm. 
becomes  gypseous  and  more  or  less  reddish.  Thickens  to  W. ; being  350  ft.  thick 
at  N.  end  of  Hohack  Range.  Thickens  rapidly  In  SE.  Idaho,  where  it  grades  hori- 
zontally Into  Woodwide  and  Thaynes  fins.  Named  for  canyon  of  Dinwoody  Lakes, 
in  Wind  River  Range,  where  it  is  completely  exposed  and  has  been  measured 
in  detail. 

tDiplaeodon  beds. 

A paleontologic  name  that  has  been  applied  to  uppermost  Eo.  deposits  in 
Uinta  Basin,  Utah,  or  the  true  Uinta  fm.  of  Marsh  and  King,  to  which 
the  U.  S.  Geol.  Survey  also  refers  as  “ Diplacodon  zone.” 

Dirty  Creek  sandstone  member  (of  Atoka  formation). 

Pennsylvanian:  Eastern  Oklahoma  (Muskogee  and  McIntosh  Counties). 

C.  W.  Wilson,  Jr.,  1035  (A.  A.  P.  G.  BulL,  vol.  19,  No.  4,  pp.  503-520).  Dirty  Creek 
ss.  memb.  of  Atoka  fm. — Thin  to  massive  bedded  ss.,  fine  grained,  dark  blue;  color 
changes  from  blue  to  brown  and  texture  from  fine  to  medium  grained  as  ss.  is 
traced  from  S.  to  N.  Surfaces  of  bedding  planes  covered  with  fucoldal  markings. 
Fossils.  Thickness  5 to  20  ft.  Separated  from  underlying  Georges  Fork  ss.  memb. 
by  00  ft.  of  varicolored  sb.  and  from  overlying  Webbers  Falls  ss.  memb.  by  40  ft.  of 
sh.  Named  for  exposure  W.  of  Dirty  Creek,  in  secs.  11  and  14,  T.  12  N.,  R.  19  E. 
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Dismal  formation. 

Pennsylvanian:  Southern  West  Virginia  and  southwestern  Virginia. 

M.  R.  Campbell,  1897  (U.  S.  G.  S.  Tazewell  folio.  No.  44).  Dismal  fm. — Sh.  and  sa., 
with  several  important  coal  seams,  and,  in  W.  part  of  quad.,  a coarse  cgl.  ( Dismal 
cgl.  lentil,  0 to  120  ft.  thick),  near  middle.  Thickness  490  ft.  Overlies  Raleigh 
ss.  and  underlies  Bearwallow  cgl.  Both  the  fm.  and  the  cgl.  lentil  named  for 
exposures  on  Dismal  Creek,  Buchanan  Co.,  Va. 

Dismal  conglomerate  lentil.  (In  Dismal  formation.) 

Pennsylvanian:  Southern  West  Virginia  and  southwestern  Virginia. 

See  under  Dismal  fm. 

tDismal  Swamp  formation. 

Pleistocene : Coastal  Plain  of  Virginia  and  North  Carolina. 

C.  K.  Wentworth,  1980  (Va.  Geol.  Surv.  Bull.  32.  pp.  691 + ).  In  1912  (N.  C.  Geol. 
Surv.  Bull.  3)  L.  W.  Stephenson  applied  name  Pamlico  (from  Pamlico  Sound, 
N.  C.)  to  the  terrace  and  fra.  E.  of  Chowan  fm.  and  separated  from  the  Chowan 
by  a well-marked  sea-facing  scarp,  which  trends  almost  N.  and  8.  through  eastern 
Gates  Co.,  N.  C.,  and  is  continuous  with  Suffolk  scarp  in  Va.  The  marine  part 
of  Pamlico  terrace  has  max.  elev.  of  about  25  ft.  at  foot  of  Suffolk  scarp,  and 
slopes  gently  seaward  to  elevations  of  15  to  18  ft.  along  the  coast.  Stephenson 
included  in  Pamlico  terrace  the  entire  Coastal  Plain  lowland  E.  of  Pamlico- 
Chowan  scarp  (Suffolk  scarp  in  Va.).  Field  work  in  Va.  proves  that  2 terraces 
lower  than  the  Chowan  occur  on  Coastal  Plain.  These  terraces  are  clearly  shown 
on  recent  topog.  maps  of  Coastal  Plain  of  Va.  The  lack  of  such  maps  in  N.  C. 
makes  it  still  impracticable  to  discriminate  the  2 terraces  there.  In  this  rept 
Pamlico  terrace  and  fm.  are  subdivided  into  Dismal  Swamp  and  Princess  Anne 
terraces  and  fms.  The  Dismal  Swamp  terrace  and  fm.  are  named  for  Dismal 
Swamp  dlst.,  E.  of  Suffolk  scarp,  where  they  are  excellently  developed.  Type  area 
of  Dismal  Swamp  terrace  Is  separated  on  N.  from  Princess  Anne  terrace  by  a 
low  distinct  scarp  that  trends  almost  E.  and  W.  south  of  Oldtown,  Norfolk  Co., 
and  Bayville,  Princess  Anne  Co.  The  fm.  is  chiefly  sand,  usually  clean,  white, 
yellow  or  light  cream ; some  well-sorted  gravel  is  present.  Thickness  of  fm. 
10  to  25  ft.  Contains  marine  fossils,  and  is  largely  of  marine  origin.  Remnants 
of  fluvial  terraces  that  merge  with  the  wave-cut  Dismal  Swamp  terraces  extend  up 
valleys  of  principal  streams. 

C.  W.  Cooke,  1931  (Wash.  Acad.  Sci.  Jour.,  vol.  21,  Dec.  1931),  and  1932  (16th 
Int.  Geol.  Cong.  Guidebook  5,  pp.  34-35).  As  “Dismal  Swamp”  terrace  has  iden- 
tically same  shore  line  (25  ft.)  as  Pamlico  terrace,  the  name  Pamlico,  which 
has  many  years  priority,  should  be  retained. 

Disraeli  series. 

Silurian  (?):  Quebec. 

F.  R.  Burton,  1931  (Quebec  Bur.  Mines  Ann.  Kept.  1930,  pt.  1),  p.  114). 

Ditney  formation. 

Pennsylvanian:  Southwestern  Indiana. 

M.  L.  Fuller  and  G.  H.  Ashley.  1902  (U.  S.  G.  S.  Ditney  folio.  No.  84).  Ditney  fm .— 
Ss.  and  sandy  sh.,  with  thin  coal  bed ; 20  ft.  thick.  Overlain  by  Inglefleld  ss. 
and  underlain  by  Somerville  fm. 

This  namer  has  been  dropped  by  Ind.  Geol.  Surv.,  the  beds  now  being 
included  in  upper  part  of  their  newly  defined  unit  called  Shclbum  fm. 
See  E.  R.  Cumings,  1922  (Hdb.  Ind.  Geol.,  pt.  4,  Sep.  Pub.  21,  p.  525). 

Caps  Big  Ditney  and  Little  Ditney  Hills,  Warren  Co. 

Divide  andesite. 

Tertiary  (probably  upper  Miocene) : Southwestern  Nevada  (Divide  dis- 
trict ) . 

A.  Knopf,  1921  (U.  S.  G.  S.  Bull.  715.  pp.  151,  155).  Divide  andesite.— Gray 
porphyritlc  rock  carrying  numerous  crystals  of  glassy  striated  feldspar  and  blotite. 
Weathers  lilac  gray.  Intrudes  Fraction  rhyolite  breccia.  Is  a large  mass  that 
lies  SE.  of  TonopAh  Divide  mint'  and  forms  main  bulk  of  largest  and  highest 
mountainous  area  in  dist.  Is  well  shown  at  highest  point  on  Tonopah-Goldfield 


Digitized  by  Google 


614 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


roa^ — the  divide  from  which  the  diet,  was  named.  Appears  to  have  no  equlv. 
in  Tonnpab  diet.  Believed  to  be  younger  than  Oddle  rhyolite,  but  the  two  have 
not  been  found  in  contact. 

Divide  Peak  andesite. 

Age  (?):  Northern  California  (Lassen  region). 

II.  Williams,  1932  (Calif.  Unlv.  Pub..  Bull.  Dept.  Cieol.  8cl„  vol.  21,  No.  5.  map  on 
p.  71 ) . mapped  (but  did  not  describe),  in  Lassen  region,  the  following  unlta 
(downward  order)  : Augite  andesite.  Divide  Peak  andesite,  hypersthene  basalt, 
Brokeoff  andesite.  Rrokeotf  andesite  (sol fata , Brokeott  vents,  pre-Lassen 
dacites.  Loomis  Peak  dacites.  KB.  Lassen  dacites.  Old  Lassen  mud  flow,  dacite 
tuff,  domes,  dacite  breccias,  Lassen  1911  dacite,  and  Lassen  1914-15  mud  flows. 

Divine  limestone. 

Upper  Ordovician:  Northeastern  Illinois  (Grundy  County). 

J.  E.  Lamar  and  II.  B.  Wlllman,  1031  (I1L  Geol.  Surv.  Kept.  Invest.  No.  23,  passim). 
Divine  Is.  tnemb.  of  Richmond  fm. — Coarse-grained  crystalline  fosslliferous  Is., 
usually  white,  light  gray,  or  buff,  although  locally  pink  or  brown.  Thickness  0 to 
44  ft.  Overlain  in  pluccs  by  0 to  7 ft.  of  dark-gray  sh.  belonging  to  Richmond 
fm. ; in  other  places  overlain  by  Penn.,  Plelst.,  or  Recent  deposits.  Underlain 
by  13  to  70  ft.  of  gray  calc,  nongritty  sh.  of  the  Richmond.  Is  thickest  hlgh- 
calcium  bed  In  Richmond  fm.  Top  and  bottom  surfaces  of  the  is.  are  uneven. 
Locally  erosion  channels  are  cut  deep  iuto  tbe  stone.  Mapped.  Named  for  occur- 
rence in  vicinity  of  Divine  station,  on  Elgin.  Joliet  & Eastern  R.  R.,  tirundy  Co. 
[Shows  picture  of  outcrop  (4  ml.  N.  of  Divine.) 

Dixie  sand. 

A subsurface  sand,  30  to  40  ft.  thick,  in  middle  of  Goodland  is.  (Lower 
Cret.)  of  eastern  Tex, 

Dixie  sand. 

A subsurface  sand,  of  early  Penn,  age,  in  Seminole  Co.,  central  Okia. 
In  Wewoka  pool  it  lies  ut  3,800  ft.  depth,  and  the  Smith  sand  lies  ut 
3,133  ft. 

Dixie  oil  horizon. 

Name  proposed  by  A.  F.  Crider  (A.  A.  P.  G.  Structure  symposium,  vol.  2. 
1929,  p.  179)  for  the  oil-producing  horizon  of  Pine  Island  oil  field,  Caddo 
Parish,  La.,  which  lies  in  Trinity  group  (of  Comanche  age),  90  ft.  below 
Dillon  gas  horizon  and  193  ft.  above  Herndon  oil  sand. 

Dixie  shale. 

Lower  Cretaceous:  Southeastern  Arizona. 

C.  iR.]  Keyes,  1935  (Pan-Am.  Geol.,  vol.  04,  No.  2,  pp.  129.  138,  139).  Dixie  sh. — 
Name  proposed  for  upper  part  of  Clutura  fm.  of  Ransomc.  Thickness  800  ft. 
Named  for  Dixie  Canyon,  near  Blsbee.  Overlies  Mexican  ss. 

Dixon  earthy  limestone  member  (of  Wayne  formation). 

Silurian  (Niagaran)  : West-central  Tennessee. 

A.  F.  Foerste,  1903  (Jour.  Geol.,  vol.  11,  pp.  566.  578-582,  681,  694).  Dixon  day. — 
Red  clays,  30  to  40  ft.  thick,  overlying  Lego  is.  and  underlying  white  las.  and 
clays  of  Brownsport  bed  in  Tenn.  River  Valley.  Of  Niagaran  age.  Few  fossils. 
Usually  no  sharp  line  btw.  Lego  is.  and  Dixon  red  clay. 

Top  memb.  of  Wayne  fm.  Overlies  Lego  is.  meinb.  of  Wayne.  Underlies 
Brownsport  fm. 

Named  for  Dixon  Spring,  Decatur  Co. 

fDixon  sandstone.  (In  Henshaw  formation.) 

Pennsylvanian:  Western  Kentucky. 

L.  C.  Glenn,  1912  (Ky.  Geol.  Surv.  Rept.  Prog.  1910  and  1911.  p.  26).  Dixon  ss. — 
Fine-grained  variable  ss.,  10  to  60  ft.  thick,  forming  basal  memb.  of  Dixon 
IHensbaw]  fm.  in  Webster  Co. 

Preoccupied  in  Sil.  of  Tenn. 

Named  for  Dixon,  Webster  Co.,  where  it  is  well  developed. 
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tDixon  formation. 

Pennsylvanian : Western  Kentucky. 

L.  C.  Glenn.  1912  (Ky.  Geol.  Snrv.  Repf.  Prog.  1910  and  1911,  p.  26).  Dixon  fm. — 
Chiefly  calc.  sh.f  with  20-foot  bed  of  la.  in  upper  half,  Vanderburg  ss.  (25  ft. 
thick)  in  middle,  and  Dixon  as.  (10  to  00  ft.  thick)  at  base.  Thickness  about  340 
ft.  in  Webster  Co.  Uncon.  overlies  Usman  fm.  (Penn.),  and  uncon.  underlies 
Lafayette  fm.  (Plio.). 

Preoccupied  in  Sil.  of  Tenn.  Replaced  by  Honshu w fm. 

Named  for  Dixon,  Webster  Co. 

Dixon  schist. 

Pre-Cambrian:  Northern  New  York  (Adirondacks). 

H.  L.  Ailing.  1918  (N.  Y.  State  Mas.  Bull.  199).  Dixon  schist. — Feldspathic  quarts 
graphitic  schist ; upper  portion  and  lower  layers  usually  micaceous.  Of  sed.  origin. 
Thickness  3 to  30  ft.  Included  in  Grenville  series.  Probably  occurs  as  two  long 
lenses,  which  can  be  regarded  as  separate  beds.  Type  loc.  is  Dixon  mine,  Hague 
Twp,  Warren  Co.  Underlies  Faxon  Is.  and  overlies  Hague  gneiss.  The  term 
"Dixon  schist,”  while  open  to  criticism,  because  preoccupied,  is  here  used  for 
convenience  and  should  not  become  an  established  name  in  Adirondack  geology. 

H.  L.  Ailing,  1919  (Am.  Jour.  Sd.,  4th,  vol.  48,  pp.  52-68).  “Dixon”  schist.— 
Quartz  graphite  schist.  Usually  a single  stratum,  but  at  American  Graphite 
Co.’s  mine  at  Graphite,  Warren  Co.,  it  occurs  as  two  distinct  layers  separated  by 
bands  of  Hague  gneiss.  Two  mi.  E.  of  Hague  it  appears  as  a single  fm.  In 
Flake  Graphite  Co.’s  mine,  in  Saratoga  quad.,  a parting  of  thin  beds  of  Is.  and 
green  qtzlte  separates  the  20-foot  seam  into  two  more  or  less  distinct  strata.  The 
fm.  has  been  traced,  but  not  continuously,  from  middle  of  Ausable  quad.  S.  to 
Saratoga  Springs,  a distance  of  90  ml.,  and  from  Hague,  o»  Lake  George.  W.  to 
Conklingville.  a distance  of  40  mi.  Name  is  preoccupied  (and  therefore  quoted]. 
In  places  underlies  and  in  places  seems  to  Include  Faxon  Is. 

tDixon  chalk  or  tDixon  limestone. 

Upper  Cretaceous:  Nebraska  and  western  Iowa. 

C.  TR.]  Keyes,  1925  (Pan-Am.  Geol.,  vol.  44,  pp.  147-149).  [Described  Nicollet’s 
use  of  ‘‘Dixon’s  group”  or  "Dixon’s  bluff,”  and  said  :]  As  a terminal  title  Dixon 
chalk,  or  Dixon  Is.,  has  manifest  priority  over  all  other  designations  by  many 
years,  and  as  such  should  be  used.  If  Gilbert’s  Greenhorn  Is.  of  Colo,  be  the 
same  fm.,  as  Todd  believes,  then  it,  too,  is  in  synonymy.  [But  on  p.  148  be  said 
that  it  probably  is  not  same  as  Greenhorn  Is.]  Independent  discovery  of  dual 
character  of  the  chalk  rock  of  upper  Missouri  River  region,  and  subsequent  recog- 
nition of  unlikelihood  of  lower  chalk  bed  being  the  continuity  of  Gilbert’s  Green< 
horn  is.  of  Colo.,  600  mi.  away,  as  Todd  and  Darton  had  assumed,  was  brought 
forcibly  to  front  after  somewhat  extended  personal  examinations  of  southwestern 
region.  Not  knowing  of  Nicollet’s  designation,  the  title  of  Grill  Is.  was  given  to 
this  lower  chalk  fm.  in  Iowa. 

tDixon *s  group. 

Upper  Cretaceous:  Eastern  Nebraska  and  western  Iowa. 

I.  N.  Nicollet,  1843  (Rept.  intended  to  illustrate  map  of  hydrographical  basin  of 
Upper  Mississippi  River:  26th  Cong.,  2d  sess.,  S.  Ex.  Doc.  237,  pp.  35,  37). 
Dixon’s  group  or  Dixon's  bluff. — In  nscendlng  order:  (A)  Argill.  Is.,  containing 
Inoceramus  bambini  ifabtatas]  in  great  number  and  very  much  compressed,  aud 
so  arranged  as  to  give  the  rock  a slaty  structure ; thickness  variable  up  to  20  ft. 
(B)  Gray,  grayish-blue,  aud  sometimes  yellow  calc,  marl,  generally  from  30  to 
40  ft.  thick,  hut  at  Dixon’s  bluff  reduced,  by  a slide,  to  15  or  20  ft. ; the  few 
fossils  consist  of  one  orbicula  and  what  appears  to  be  a fish  scale.  (C)  A slightly 
ferruginous  clay  bank  of  yellowish  color  with  seams  of  selenite  and  affording  oc- 
casionally rounded  masses  somewhat  resembling  septarlae.  Rests  on  Carbonifer- 
ous or  mountain  Is.  (D).  (Not  certain  whether  Nicollet  meant  to  include  this 
In  his  "Dixon’s  group."]  A vast  deposit  of  plastic  clay  about  200  ft.  thick  with 
loose  pieces  of  Is.  throughout  the  clay.  [Item  D is  probably  Niobrara  Is.) 

Includes,  exclusive  of  Item  D,  Greenhorn  Is.  and  probably  younger  Cret. 
rocks. 

Named  for  fact  that  divisions  A,  B,  and  C compose  Dixon's  bluff,  in  Dixon 
Co.,  Nebr.,  about  12  mi.  above  Sioux  City,  Iowa. 
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f Dixon’s  bluff. 

See  tDixon’s  group. 

Dobbs  Valley  sandstone.  (In  Millsap  Lake  formation.) 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  J.  Hornberger,  Jr..  1936  (Univ.  Tex.  Bull.  3534,  p.  163).  The 
upper  water-bearing  sand  of  Millsap  Lake  fm.  Ilea  near  top  of  tbe  fm.  and  about 
300  ft.  below  top  of  Brazos  River  ss.  It  outcrops  N.  of  Dobbs  Valley  and  is  here 
named  Dobbs  Valley  a*.  It  supplies  good  water  in  deep  wells  NW.  of  Brazos  River 
ss.  escarpment  in  Mineral  Wells  gas  field  area.  Has  not  been  reached  in  wells 
outside  the  gas  field,  and  its  extent  and  productivity  are  unknown.  It  lies  200  + 
ft.  higher  than  Buck  Creek  ss. 

Dock  Street  clay. 

Middle  Devonian:  Northeastern  Michigan  (Alpena). 

A.  W.  Grabau,  1902  (Rept.  Mich.  State  Bd.  of  Geol.  Surv.  for  1901,  pp.  178,  192). 
Dock  street  clay. — Blue  clay  exposed  in  test  well  on  Dock  St.,  Alpena.  Mich.,  where 
it  is  0 or  7 ft.  thick.  Included  in  lower  part  of  Traverse  upper  shales  and  las., 
which  overlie  Alpena  Is.  The  clay  is  underlain  and  overlain  by  Is. 

A.  S.  Warthin  and  G.  A.  Cooper.  1935  (Wash.  Acad.  Bel.  Jour.,  vol.  25,  No.  12;  p. 
526).  Dock  Street  clay  of  Grabau  is  a local  clay  facies  of  upper  Alpena  horizon 
(restricted  Alpena). 

Dockum  group. 

Triassie  (Upper?)  : Panhandle  of  Texas  and  southeastern  New  Mexico. 

W.  F.  Cummins,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept..  p.  189).  Dockum  beds. — 
Water-bearing  cgL,  ss.,  and  red  clay,  150  ft.  thick,  uncon.  overlying  clays  and  sss. 
of  upper  Perm.,  and  entirely  unlike  anything  heretofore  seen  in  Tex.  Uncon. 
underlies  Blanco  Canyon  beds  (Blanco  fm.]. 

In  Tex.  is  divided  into  Trujillo  fm.  (above)  and  Tecovas  sh.  (below). 
Uncon.  overlies  Permian  (Double  Mtn  and  Quartermaster  fm3.)  and 
uncon.  underlies  Blanco  fm.  (Plio.). 

Named  for  Dockum,  Dickens  C’o.,  Tex. 

Dockuman  series. 

A term  applied  by  C.  It.  Keyes  to  Dockum  group  and  its  supposed  equiva- 
lents. 

Doctor  Bond  sandstone. 

Commercial  term  for  a white  building  stone  quarried  from  basal  ss.  memb. 
of  Morrison  fm.  in  Boulder  dlst.,  Colo. 

Doouman  series. 

A term  applied  by  C.  R.  Keyes  to  Dockum  group  and  its  supposed  equiva- 
lents. 

Dodds  Creek  sandstone. 

Pennsylvanian : Eastern  Kansas. 

R.  C.  Moore,  1932  (Kan*.  Geol.  Sor.  Ctli  Ann.  Field  Conf.  Guidebook,  p.  97).  Gales- 
burg sh.  includes  Dodds  Creek  ss.  [All- 1 

J.  M.  Jewett,  1932  (pp.  99,  101,  103  of  book  cited  above).  Dodds  Creek  ss.  Is  pro- 
posed for  the  hh.  in  upper  part  of  Galesburg  sh.  Named  for  Dodds  Creek.  Labette 
Co.  [On  p.  102  he  stated  Dodds  Creek  ss.  consists  of  ss.  and  sandy  sh.  On  p. 
26  he  described  it  uh  yellow  sandy  sh.  5 ft.  thick.) 

J.  M.  Jewett,  1933  (Kans.  Acad.  Sci.  Trans.,  vol.  36,  p.  133).  Upper  part  of  Gales- 
burg sh.  is  named  Dodds  Creek  ss. 

Dodge  shale. 

Upper  Cretaceous  or  Miocene(?)  : Western  Iowa. 

C.  I R.  1 Keyes,  1912  (Iowa  Acad.  8oi.  Proc.,  vol.  19,  pp.  148,  151).  Dodge  terrane. — 
Reddish  or  pink  shales,  75  ft.  thick,  accompanying  Dodge  [Fort  Dodge]  gyp.  Older 
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than  Nishnabotna  ss.  and  overlies  Carbf.  Basal  fm.  of  Dakotan  Bcrles.  I Later 
rept  by  Keyea  assigned  this  ah.  to  Mio.] 

Probably  named  for  Fort  Dodge,  as  author  stuted  the  sh.  outcrops  in  Iowa 
farther  N.  than  Fort  Dodge. 

Dodge  gypsum. 

A term  used  by  C.  [R.]  Keyes  to  designate  the  gyp.  beds  at  Fort  Dodge. 
Iowa.  (See  Pan-Am.  Geol.,  vol.  40,  1923,  p.  219,  fig.  3,  and  pis.  25,  26.) 

Dodge  limestone. 

Name  applied  by  oil  geologists  to  a thin  lime,  of  Penn,  age,  in  Fairport 
oil  Held,  Russell  Co.,  Kans.,  lying  at  about  2,900  ft.  depth  and  about  100 
ft.  higher  than  Oswald  lime. 

Doe  Run  limestone. 

Pre-Cambrian:  Southeastern  Pennsylvania  (Chester  County). 

P.  Frazer,  1833  (2d  Pu.  Geol.  Surv.  Rept.  C«,  pp.  70,  304.  307).  Doc  Run  Is. — A 
tract  of  crystalline  mug.  Is.  extending  more  than  1 mi.  in  8W.  direction  parallel 
to  valley  of  Doe  Hun,  from  near  Doe  Run  village  to  vicinity  of  Passmore’s  mill. 

Same  as  Cockeysville  marble. 

Doe  Run  dolomite.  (In  Elvina  group.) 

Upper  Cambrian:  Eastern  Missouri. 

E.  R.  Buckley,  1907  (Mo.  Bur.  Geol.  and  Mines  vol.  10,  2d  ser.,  Hcparate ),  and  H.  A. 
Buehler,  1907  (Mo.  Bur.  Geol.  and  Miueg  vol.  6,  2d  ser.,  p.  231),  in  tables  divided 
Elvins  fm.  Into  (descending)  Doe  Run,  Derby,  and  Davis,  without  defining  tho 
subdivisions. 

E.  R.  Buckley.  1909  (Mo.  Bur.  Geol.  and  Mines  vol.  9,  pt.  1,  pp.  15,  47).  Doerun 
fm. — Chiefly  arglll.  dol.  alternating  with  finely  crystalline  dense  dol.  and  soft 
porous  dol.  Thickness  50  to  90  ft.  Overlies  Derby  fm.  and  uncon. (?)  underlies 
cherty  Potosi  fm.,  which  is  characterized  by  coarse  drusy  cavities. 

Named  for  Doe  Run  Lead  Co.,  which  owns  the  lands  in  St.  Francois  Co. 
upon  which  occurs  the  type  section. 

Dog  Bend  limestone.  (In  Mineral  Wells  formation.) 

Pennsylvanian:  Central  northern  Texas  (Palo  Pinto  County). 

F.  B.  Plummer.  1929  (Tex.  Bur.  Econ.  Geol.,  geoL  map  of  Palo  Pinto  Co.).  Dog  Bend 
Is.  lies  in  Interval  btw.  Turkey  Creek  ss.  and  Lake  Pinto  ss.,  in  Mineral  Wells  fm. 
[This  interval  is  tHat  occupied  by  Salesville  sh.  as  defined  by  Moore  and  Plummer, 
1922.] 

E.  U.  Bollards,  1933  (Unlv.  Tex.  Bull.  3232),  defined  Salesville  sh.  as  underlying 
Turkey  Creek  ss.  and  overlying  Lake  Pinto  es. 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Unlv.  Tex.  Bull.  3534),  defined  Sales- 
ville sb.  as  consisting  of  gray  calc.,  sandy  sh.  containing  several  lentils  of  ss. 
and  near  its  base  a thin  stratum  of  impure  sandy  Is.,  and  as  overlain  by  Turkey 
Creek  ss.  and  underlain  by  Lake  Pinto  ss.  They  did  not  mention  Dog  Bend  Is. 
But  columnar  section  on  geoL  map  (of  Palo  Pinto  Co.)  accompanying  Bull.  3534 
shows,  lu  lower  part  of  Salesville  sb.,  3 lss.  separated  by  sh.  beds,  and  the  name 
Dog  Bend  Is.  appears  opp.  the  upper  of  these  3 Ibs.  The  map  itself  shows  a ss. 
mapped  around  Dog  Bend  of  Brazos  River,  btw.  towns  of  Palo  Pinto  and  Mineral 
Wells. 

Dog  Canyon  limestone. 

Permian:  Southeastern  New  Mexico  (Pecos  Valley  region). 

W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.,  vol.  21,  No.  7).  Dog  Canyon  \8. — Bedded  lss. 
more  than  1,000  ft.  thick,  which  grade  along  their  base  into  the  thinning  ss.  of 
Delaware  Mtn  fm.  and  to  8.  merge  with  middle  sss.  of  that  fm.  and  possibly  with 
oasal  part  of  Capitan  Is.  Is  of  middle  Delaware  Mtn  age.  To  N.  gradually  thins 
out  above  San  Andres  Is.  Overlain  by  Queen  ss.  meinb.  of  Chalk  Bluff  fm.  Ex- 
posed on  W.  flank  of  Guadalupe  Mtns,  in  Dog  Canyon,  N.  Mex. 
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Dog  Creek  shale.  (In  Cimarron  group  In  Kansas.) 

Permian : Central  southern  Kansas  and  western  Oklahoma. 

F.  W.  Cragln,  1896  (Colo.  Coll.  Studies,  vol.  6.  pp.  3,  39).  Dog  Creek  shales. — Dull 
red  arglll.  shales,  30  ft.  thick,  with  laintnae  of  gyp.  In  basal  part  and  one  or  two 
ledges  of  dol.  In  upper  part.  Basal  fin.  of  Klger  dlv.  Overlain  by  Bed  Bluff  sas. 
and  underlain  by  Shlmer  gyp.  memb.  of  Cave  Creek  fm.  [In  1897  (Am.  Geo].. • 
vol.  19,  pp.  351-383)  Crngin  suggested  Slang  little  as  more  appropriate  name  than 
Dog  Creek  for  these  beds,  which  he  also  removed  from  his  Klger  dlv.  and  In- 
cluded in  top  of  his  Salt  Fork  dlv.) 

Adopted  as  basal  fm.  of  Woodward  group  in  Okla.  Overlain  by  Whitehorse 
(tRed  Bluff)  ss.  and  underlain  by  Blaine  gyp.  C.  N.  Gould,  1925  (Okla. 
Geol.  Surv.  Bull.  35,  p.  91 ) , gave  thickness  as  30  to  400  ft. 

Named  for  Dog  Creek,  Barber  Co.,  Kans. 

Doggett  sand. 

See  Daggett  sand. 

Dog  Gulch  formation. 

Tertiary:  Mogollon  district.  New  Mexico. 

H.  G.  FergUBon,  1927  (U.  S.  G.  8.  Bull.  787).  Dog  Dutch  fm.— Cgt.  and  as.  with  a 
few  lenses  of  red  sh. ; the  cgl.  beds  best  developed  near  base.  Thickness  400  ± ft. 
Younger  than  Mogollon  andesite,  from  which  It  Is  separated  by  erosion  Interval. 

Named  for  exposures  in  upper  part  of  Dog  Gulch,  Mogollon  dist. 

Dog  Head  limestone. 

Upper  Ordovician  (Richmond)  : Manitoba. 

A F.  Foerste,  1929  (DeniBon  Unlv.  Bull.,  vol.  29,  No.  2.  Sci.  Lab.  Jour.,  vol.  24.  pp.  35, 
37 : and  vol.  29,  No.  7,  Set.  Lab.  Jour.,  voL  24.  p.  130). 

A.  K.  Miller,  1930  (Am.  Jour.  Sci.,  5th,  vol.  20,  p.  211).  Dog  Head  Is.  of  Manitoba 
seems  to  correspond  to  Lander  ss.  (basal  memb.  of  Bighorn  fm.,  of  Richmond  age. 
In  Wind  River  Mtns,  Wyo.). 

Dogtown  clays.  (New  Jersey.) 

See  under  Trenton  clays. 

Dogwood  coal  group. 

Pennsylvanian : Central  Alabama. 

A group  of  three  or  four  coal  beds  in  Pottsville  fm.  of  Cahaba  coal  field, 
occurring  within  a vertical  section  of  100±  ft.,  the  lower  coal  lying  500 
ft.  above  Montevallo  coal.  May  be=Straven  coal  group.  Includes  Upper 
Dogwood,  Lower  Dogwood,  and  one  or  two  other  coals. 

Dolgeville  shale. 

Middle  Ordovician:  Eastern  New  York  (Herkimer  County). 

H.  P.  Cushing,  1909  (N.  Y.  State  Mus.  Bull.  128,  p.  20).  Dolgeville  sh. — Alternating 
thin-bedded  lss.  and  shales,  transitional  in  character.  Evidently  a sbaly  eastern 
representative  of  upper  Trenton  Is.  of  type  section.  Overlain,  conformably,  by 
Utica  sh.  and  underlain  by  Trenton  lss.  proper,  from  both  of  which  it  Is  separa- 
ble throughout  Mohawk  Valley.  Fully  exposed,  with  both  contacts  shown.  In  banks 
of  East  Canada  Creek  Just  below  Dolgeville,  Herkimer  Co.  Previously  called 
“Trenton-Utica  passage  series.” 

In  1910  (N.  Y.  State  Mus.  Bull.  145,  p.  97)  H.  P.  Cushing  and  R.  Ruede- 
rnimn  correlated  Dolgeville  sh.  with  Cumberland  Head  sh. 

In  1911  (Geol.  Soc.  Ant.  Bull.,  vol.  22,  pi.  27)  E.  O.  Ulrich  placed  Dolgeville 
sh.  stratigraphically  btw.  Cunajohuric  und  Snake  Hill  shales  and  cor- 
related It  with  [tart  of  Cumberland  Head  sh. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Ildb.  19,  p.  39).  [See  4th  entry  under 
CumtHTland  Head  sh  ] 

B.  Ruedemann,  1921  (N.  Y.  State  Mus.  Bull.  227,  228,  pp.  108-101).  Dolgeville 
shales  (passage  beds  btw.  Utica  sh.  and  Trenton  Is.)  and  the  directly  overlying 
black  sh.  as  far  us  fall  below  Dolgeville,  contain  fauua  of  upper  Canajoh&rie  sh., 
although  there  are  present  a considerable  number  of  Utica  forms. 
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Dolls  Run  sandstone.  (In  Washington  formation.) 

Permian:  Northern  West  Virginia  (Monongalia  County). 

E.  L Core,  1929  (W.  Va.  Acad.  8d.  Proc.,  vol.  3,  p.  204).  In  region  near  Core, 
Monongalia  Co.,  there  occur*  quite  generally  near  base  of  Little  Washington  coal 
a massive  as..  10  to  15  ft.  thick,  very  prominent  In  topog.  of  region,  which  is  here 
named  Doll « Run  ss.,  from  its  excellent  development  along  that  stream.  It  is  very 
hard,  blue-gray  In  color,  and  weathers  gray.  Beneath  Dolls  Run  ss.  comes  the 
siliceous  Bristol  Is. 

Dolly  Varden  formation. 

Jurassic:  British  Columbia. 

G.  Hanson,  1922  (Canada  Geol.  8urv.  Summ.  Kept.  1921,  pt.  A.  p.  10). 

Dolores  formation. 

Upper  Triassic  and  Jurassic  (?)  : Southwestern  Colorado. 

W.  Cross.  1899  (U.  8.  G.  S.  Telluride  folio,  No.  57).  Dolores  fm. — Reddish  quartzose 
sss.,  grits,  and  cgls.,  latter  usually  containing  granitic  debris  and  fragments  of 
Algonkian  schists  and  qtsites ; several  thin  Is.  cgls.  with  small  pebbles  characterize 
upper  part  and  contain  a few  Triassic  fossils  [listed].  Below  the  fosslliferous 
horizons  occurs  a Beries  of  reddish  grits,  sss.,  or  cgls.  in  which  no  fossils  have 
been  found.  In  Rico  quad.,  adjoining  on  SW..  an  invertebrate  fauna  has  been 
found  in  lower  200  or  300  ft.  of  “Red  Beds,”  which  Is  assigned  by  G.  H.  Girty 
to  Permo-Carbf.  The  complex  of  strata  characterized  by  this  fauna  will  be  de- 
scribed as  Rico  fm.  In  absence  of  fossil  evidence  the  red  strata  btw.  Rico  Permo- 
Carbf.  and  the  beds  containing  Triassic  fossils  are  grouped  with  latter  in  Dolores 
fm.  The  upper,  finer-grained  portion  of  Dolores  fm.  is  usually  bright  red,  and 
includes  Is.  cgl.  called  *‘8aurian  cgl.,”  10  to  30  ft.  thick,  usually  of  pinkish  color, 
which  occurs  30  to  500  ft.  below  top  of  fm.  Thickness  1,550  to  2,000  ft.  Rests 
uncon.  on  Algonkian  qtzite  and  is  uncon.  overlain  by  La  Plata  ss.  Named  for 
typical  exposures  of  the  fossil-bearing  strata  In  valley  of  Dolores  River,  at  present 
best  known  in  Rico  quad. 

W.  Cross  and  E.  Howe,  1905  (U.  8.  G.  8.  Bllverton  folio,  No.  120).  Beds  here  named 
Cutler  fm.  compose  greater  part  of  “Red  Beds”  of  region.  Hitherto  provisionally 
included  in  Dolores  fm.  Field  work  of  1904  in  Ouray  quad,  revealed  notable 
augular  uncon.  immediately  below  the  most  commonly  fosslliferous  beds  of  Dolores 
fm.  Through  this  uncon.  the  Dolores  [as  here  restricted!  can  be  seen  to  trans- 
gress more  than  1,000  ft.  of  old  “Red  Beils”  and  several  hundred  ft.  of  Rico  and 
Hermosa.  In  view  of  these  facts  the  strata  btw.  Rico  beds  and  base  of  Triassic 
have  been  distinguished  as  a fm.  and  named  for  exposures  on  Cutler  Creek.  The 
name  Dolores  will  continue  to  be  applied  to  the  Triassic  strata,  embracing  the  fos- 
sillferous  cgl.  and  overlying  bcdB  up  to  La  Plata  ss..  of  Jurassic  age.  The  Dolores 
is  absent  in  Silvertou  quad.,  where  the  unfossillferous  Cutler  fm.  is  uncon.  over- 
lain  by  Tertiary  Telluride  cgl. 

W.  Cross,  1905  (U.  8.  G.  S.  Rico  folio.  No.  130),  gave  thickness  of  Dolores  restricted 
in  Rico  quad,  as  400  ft.  Later  repts  give  max.  thickness  in  SW.  Colo,  of  800  ft. 

In  parts  of  SW.  Colo,  the  Dolores  fm.  is  overlain  (uncon.)  by  Entrada  ss. 
(Jurassic?).  It  rests  on  Cutler  fm.,  as  above  defined,  and  Includes  equiva- 
lents of  (descending)  Kayenta  fm.,  Wingate  ss.,  and  Chinle  fm.  (See 
A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Recside,  Jr.,  U.  S.  G.  S.  P.  P.  183, 
1936.) 

tDoloresian  series. 

A term  Introduced  by  C.  R.  Keyes  (Pau-Ara.  Geol.,  vol.  41)  to  cover  Dolores 
fm.  and  the  Chinle  fm.  (Upper  Triassic)  of  Gregory.  (See  A.  A.  Baker, 
C.  H.  Dane,  and  J.  B.  Reeside,  Jr.,  1936,  U.  S.  G.  S.  P.  P.  183,  p.  37.) 

IDome  formation. 

Middle  Cambrian:  Western  Utah  (House  Range). 

C.  D.  Walcott,  ISOS  (Smithsonian  Mine.  Coil.,  vol.  53.  No.  1804,  pd.  9.  11).  Dome 
fm. — Masslvo-bedded  Kray  siliceous  Is.,  355  ft.  thick,  underlying  Swaeey  fm.  and 
overlying  Howell  fm.  Type  loc.  at  head  of  Dome  Canyon,  House  Range. 

Same  as  Dome  Canyon  Is. 
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Dome  conglomerate. 

Pre-Cambrian : Ontario. 

R.  E.  Hon?,  1911  (Canadian  Min.  Inst.  Quart.  Bull  15,  p.  63). 

Dome  Canyon  limestone. 

Middle  Cambrian:  Western  Utah  (House  Range). 

C.  D.  Walcott,  1912  (U.  8.  G.  8.  Mon.  51,  p.  157).  Dome  Canyon  le. — Massive 
bedded  cliff-forming,  gray,  siliceous  Is.  with  small  specks  of  calcite.  Layers  of 
brownish-yellow  aren.  Is.,  15  in,  to  2 ft.  thick,  occur  100  ft.  below  top  and  for  50 
ft.  below.  Thickness  355  ft.  Underlies  SwaBcy  fm.  and  overlies  Howell  fm.  in 
House  Range.  See  Walcott,  1908  (Smithsonian  Misc.  Coll.,  vol.  53.  No.  1804,  p. 
11)  [where  he  called  the  bed3  Dome  fm.]. 

Domengine  formation. 

Eocene  (middle)  : Southern  California  (Diablo  Range). 

F.  M.  Anderson,  1905  (Calif.  Acad.  Sci.  Proc.,  3d  ser..  voL  3,  pp.  167-168).  Domi- 
jean  sands. — Chiefly  yellow  sands.  Thickness  350  to  1,200  ft.  Greatest  develop- 
ment in  vicinity  of  Domijean  ranch.  Overlies  Kreyenhagen  shales  and  uncon. 
underlies  Temblor  beds.  Correlated  with  part  of  Tejon  fm. 

B.  L.  Clark  and  R.  B.  Stewart,  1925  (Geol.  Soc.  Am.  Bull.,  vol.  36,  p.  227),  and 
B.  L.  Clark,  1926  (Calif.  Univ.  Pub.,  Bull.  Dept.  Geol.,  voL  16,  No.  5,  pp.  99-106). 
Domengine  horizon  ( middle  Bo.). — A newly  recognized  div.  of  Eo.  of  Calif.  Con- 
tains new  fauna  in  beds  stratigraphlcally  below  those  containing  typical  Tejon 
(upper  Eo.)  fauna  and  above  those  of  Meganog  age.  Beds  representing  this  horizon 
were  formerly  included  in  part  in  Tejon  and  in  part  in  Meganos.  A number  of 
species  are  common  to  the  Meganos  and  a few  to  the  Tejon,  but  taken  as  a whole 
the  fauna  is  distinctive.  Domengine  fm.  as  here  proposed  rests  uncon.  on  Meganoa 
fm.  [as  here  restricted]  throughout  Coalinga  region.  In  vicinity  of  Domengine 
ranch  the  Tejon  is  absent;  the  Domengine  consists  of  100 ± ft.  of,  largely,  yellow- 
brown,  medium  flue  to  coarse  fossiliferous  gs.  with  thin  bed  of  well-rounded  cgl.  at 
base;  and  the  Meganos  [restricted]  is  500  to  750  ft.  thick,  consisting  largely  of 
dark  clay  shales  (with  calc,  lenses  that  are  In  places  fossiliferous),  becoming  gradu- 
ally more  sandy  toward  top,  grading  into  arkosic  white  ss..  which  previously  was 
included  by  F.  M.  Anderson  (1905)  in  his  Domengine  sands  and  by  R.  Anderson 
and  R-  W.  Pack  in  their  Tejon.  In  Slml  Valley  the  Domengine  fm.  is  1.200  ft. 
thick.  Its  fauna  (middle  Eo.)  has  been  recognized  from  Oreg.  to  southern  Calif. 

R.  L.  Nelson,  1925  (Calif.  Univ.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  15,  pp.  399-402 
and  map).  Eocene  of  Ventura  Co.,  Calif.,  divided  into  (descending)  : 

Upper  Eocene 

Tejon  fm. 

Middle  Eocene 

Domengine  fm.  (gray  sh.  interbedded  with  cgl.  and  brown  ss.). 

Santa  Susana  fm.  (fine-grained  ss.  and  sh.,  fossiliferous). 

Lower  Eocene 

Martinez  group  (3  subdivisions). 

“The  name  Domengine  was  proposed  by  F.  M.  Anderson  and  is  now  used  by  B.  L. 
Clark  for  upper  part  of  his  Meganos  group.” 

R.  B.  8tewart,  1926  (Phila.  Acad.  Nat.  Sci.  Proc.,  vol.  78,  pp.  299-300).  Domen- 
gine  is  apparently  valid  name  for  certain  strata  near  Domengine  ranch,  N.  of 
Coalinga,  but  I do  not  think  It  should  be  used  so  far  away  as  Siml  Valley.  Local 
names  should  be  used. 

B.  L.  Clark  and  A.  O.  Woodford,  1927  (Calif.  Univ.  Pub.,  Bull.  Dept.  GeoL  Sci., 
vol.  17,  pp.  72.  73),  gave  detailed  section  of  Domengine  fm.  in  Mount  Diablo 
quad,  aggregating  1,350  ft.  in  thickness  and  resting  uncon.  on  Meganos  fm.,  the 
overlying  Tejon  being  absent. 

F.  E.  von  Estorff,  1930  (A.  A.  P.  G.  Bull.,  vol.  14,  No.  10,  pp.  1321-1336).  The 
500  ft.  of  ss.  underlying  typical  Kreyenhagen  sh.  in  canyon  of  Canoas  Creek  is 
Domengine  ss.,  of  upper  middle  Eo.  age,  and  the  ss.  uncon.  overlying  Kreyenhagen 
sh.  is  Temblor  ss.,  of  lower  middle  Mio.  age,  the  Vaquerog  ss.  (of  lower  Mlo.  age) 
being  absent. 

In  subsequent  repts  Domengine  fm.  was  applied,  by  different  geologists. 
(1)  to  rocks  on  Santa  Cruz  Island  (Santa  Barbara  Co.)  uneon.  under- 
lying Vaqueros  fm.  and  overlying  Martinez  fm. ; (2)  to  rocks  in  Antioch, 
Vacaville,  and  Napa  quads,  conformably  underlying  Markley  micaceous 
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388. ; and  (3)  to  rocks  in  Kettleman  Hills  underlying  Kreyenhagen.  In 
I9B3  (A.  A.  P.  G.  Bnll.,  vol.  17,  No.  10,  p.  1160)  G.  C.  Gester  and  J. 
Galloway  stated  Domengine  «».  of  Coalinga-Kettleman  Hills  area  Is  over- 
lain  by  Kreyenhagen  sh.  and  underlain  by  Meganos,  and  is=Avenal  as. 
to  S.  of  Coallnga.  In  1933  McMasters  Introduced  Llnja a fm.  for  rocks 
on  N.  side  of  Simi  Valley  that  were  said  to  contain  Tejon  fauna  in  upper 
part,  Domengine  fauna  In  middle  part,  and  an  older  Eo.  fauna  in  lower 
part,  and  to  rest  on  Santa  Susana  fm. 

B.  L.  Clark.  July  31.  193S  (Geol.  Soc.  Am.  Bull.,  vol.  46.  No.  7.  pp.  1049-1050). 
stated  that  Domengine  *»-  N.  of  Coallnga  la  overlain  by  Kreyenhagen  shales  and 

• underlain  by  Capay  fm.  (Meganos  of  B.  L.  Clark's  earlier  rept. (,  and  that  Itomeu- 

glne  and  Capay  are  — Ulajas  fm. 

Named  for  development  in  vicinity  of  Domljean  or  Domengine  ranch,  in 
NE'4  sec.  17,  N.  of  Coallnga,  Fresno  Co. 

tDomijenn  sands. 

See  Domengine  fm. 

Dominion  ore  bed. 

Lower  Ordovician : Newfoundland. 

G.  Van  Ingen,  1914  (Priueeton  I'm iv.  Contr.  to  geol.  of  Newfoundland.  No.  4). 
Dominion  ore  bed. — Oolitic  hematite,  fosaillferoua ; dincon.  overlain  by  phosphorite 
forming  basal  bed  of  Wabann  series,  and  underlain  by  as.  and  sh.  Is  top  bed 
of  Bell  Island  series.  [Derivation  of  name  not  stated.] 

Domino  gneiss. 

Pre-Cambrian : Labrador. 

E.  M.  Kindle,  1924  (Canada  Geot.  Surv.  Mem.  141,  p.  55). 

Don  beds.  (In  Toronto  formation.) 

Pleistocene : Ontario. 

A.  P.  Coleman,  1907  (10th  Int.  Geol.  Cong.,  Mexico,  1906,  p,  1246). 

Don  limestone. 

A name  applied  by  geologists  of  mining  companies,  in  their  company  repts, 
to  upper  200  ft.  of  Syrena  fm.  (Penn.)  of  Santa  Rita  dist.,  N.  Mex. 

Donaher  sandstones. 

Pre-Cambrian  (Belt  series)  : Central  western  Montana  (Mission  Range). 

Name  applied  by  C.  [R.J  Keyes,  1925  (Pan-Ani.  Geol.,  vol.  44,  pp.  215, 
217),  to  4,500  ft.  of  sss.  in  Mission  Range,  shown  as  overlying  Empire 
sh.  and  underlying  Purcell  lava.  Derivation  of  name  not  stated. 

Donald  quartzites. 

C.  [R.]  Keyes.  1925  (PaD-Am.  Geol.,  vol.  44,  p.  217).  Qtsltea,  5.000  ft.  thick,  forming 
topmost  fm.  of  Proteroioic  era  In  Mont.  Overlie  Koss  qtaites.  [Derivation  of 
name  not  stated.  ] 

Donald  strata. 

Lower  Cambrian  : British  Columbia. 

C.  S.  Evans,  19.73  (Canada  Geol.  Surv.  Summ.  Rept.  1922,  pt.  Aa.  p.  122). 

Donegal  limestone.  (In  Sumner  group.) 

Permian : Northeastern  Kansas. 

R.  C.  Moore.  Jan.-Feb.,  1936  (Jour.  Geol.,  vol.  44,  No.  1,  pp.  5-9),  divided  Sumner 
group  Into  (descending)  Wellington  [restricted],  Donegal,  and  Nolans  fma.,  but  did 
not  define  the  new  names  Donegal  and  Xolans. 

R.  C.  Moore,  1936  (Knna.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook,  graphic  section 
on  p.  12).  Donegal  le. — Underlies  Wellington  sh.  [restricted!,  overlies  Pearl 
ah.  [revived],  and  la  divided  Into  (descending)  : Strlckler  la.,  Newbern  ah.,  and 
Hollenberg  la.  [Derivation  of  new  names  not  stated.  Thicknesses  shown: 
Strlckler  la.,  2%x  ft.;  Newbern  sh.,  5±  ft.;  Hollenberg  Is.  7±  ft.] 
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Doniphan  shale.  (In  Lecompton  limestone.) 

Pennsylvanian:  Southeastern  Nebraska,  northwestern  Missouri,  and  north- 
eastern Kansas. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  44,  47).  Doniphan  sh. 
la  exposed  in  Mo.  and  Kans.,  but  probably  not  exposed  in  Nebr.  Is  14 -f-  ft. 
thick  in  Mo.  and  7 to  8 ft.  thick  in  Kans.  Underlies  Big  Springs  la.  and  overlies 
Spring  Branch  Is.,  all  in  Lecompton  la.  Named  for  exposures  in  N.  part  of 
Doniphan  Co.,  Kans. 

Donley  limestone  member  (of  Greene  formation). 

Permian:  Southwestern  Pennsylvania  (Washington  County)  and  eastern 
Ohio. 

W.  T.  Griswold  and  M.  J.  Munn,  1907  fU.  S.  G.  8.  Bull.  318,  pp.  77+ ).  Donley  Is. 
memb.  of  Oreene  frn. — Very  hard  and  tough  Is.  5 or  6 ft.  thick.  Fractures  unevenly 
with  a dark  steel-gray  to  almost  black  color;  very  coarse  grain;  numerous  calclte 
crystals ; peculiar  jointing.  Lies  18  to  45  ft.  above  base  of  Greene  fm.  in  Claysville 
quad..  Pa.  Overlain  by  15  to  20  ft.  of  light  gray  ss.,  and  underlain  by  5 to  20 
ft.  of  gray  laminated  ss.  Exposed  in  vicinity  of  Donley,  Donegal  Twp.  Pa. 

Donnelly  iron  ore. 

Silurian : Central  New  York. 

G.  H.  Chadwick,  1918  (GeoL  Soc.  Am.  Bull.,  vol.  29.  pp.  327-868).  Donnelly  ir<m 
ore. — The  ore  at  Thomas  Donnelly's  has  been  correlated  with  thin  seam  at  base 
of  upper  Irondequoit  (Lakeport)  Is.  in  Lakeport  well  and  with  that  at  Tipple’s 
quarry,  near  Verona  ; all  of  which  are  above  the  Phoenix  and  close  to  Lockport 
quarries.  [In  section  he  located  it  beneath  Lakeport  is.  and  above  Phoenix  ah. 
Belongs  in  upper  part  of  Clinton  fm.J 

Don  River  member. 

Ordovician  (Upper)  : Ontario. 

A.  F.  Foerste,  1924  (Canada  Geol.  Surv.  Mem.  138,  p.  62). 

Dooley  rhyolite  breccia. 

Tertiary  (Miocene  ?)  : Northeastern  Oregon  (Baker  quadrangle). 

J.  Gllluly,  1937  (IT.  S.  G.  8.  Bull.  879).  Dooley  rhyolite  breccia. — Rhyolitic  and 
subordinate  andesitic  breccias  and  flows.  Thickness  1.500+  ft.  Overlain,  probably 
conformably,  by  andesite,  and  underlain,  probably  conformably,  by  Tert.  gravels. 
Named  for  exposures  on  Dooley  Mtn  and  in  Stices  Gulch  and  Mill  Creek,  Baker 
quad.  May  be  Eocene,  but  more  probably  is  Olig.  or  Mio. 

Dorans  Cove  sandstone. 

Mississippian : Northeastern  Alabama. 

J.  J.  Stevenson,  1903  (Geol.  Soc.  Am.  Bull.,  vol.  14,  p.  76).  Dorans  Cove  ss. — Some 
deep  valleys  in  western  Jackson  Co.  (on  Tenn.  line)  reach  the  Bungor,  which 
shows,  from  160  to  200  ft.  from  top,  an  apparently  persistent  ss.,  which  is 
probably  tbe  upper  Ilartselle,  tbe  Is.  below  it  being  cherty.  In  Madison,  just  W. 
from  Jackson,  both  divisions  are  shown  fully;  the  Bangor  exhibits  abrupt  varia- 
tions, being  200  ft.  in  NE.  part  of  county,  but  only  100  ft.  a little,  way  8E.  from 
Huntsville,  while  it  is  200  ft.  at  Tenuessee  River  In  8E.  corner  of  county,  beyond 
which  It  passes  under  the  Coal  Measures.  These  abrupt  changes  and  the  condition 
in  western  Jackson  lend  countenance  to  suggestion  that  Dorans  Cove  ss.  of  NE. 
Jackson  may  be  upper  Ilartselle. 

Named  for  Dorans  Cove,  Jackson  Co. 

Dorchester  slate  member  (of  Roxbury  conglomerate). 

Devonian  or  Carboniferous:  Eastern  Massachusetts  (Boston  Basin  region). 

W.  W.  Dodge,  1881  and  1882  (Boston  Soc.  Nat.  Hist.  Proc.,  vol.  21,  pp.  208-210), 
described  the  geographic  distribution  of  Dorchester  and  West  Roxbury  slates. 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597,  pp.  56.  57).  Dorchester  si.  memb. — 
Red  and  purple  slates.  In  part  cross  bedd«xl,  Interbedded  with  ss.  and  fine-pebble 
cgl.  Typically  rather  coarse  grained  ; consists  largely  of  reworked  volcanic  sedi- 
ments. In  Dorchester  and  in  southern  part  of  basin  this  memb.  is  100  to  600  ft. 
thick,  but  if  the  si.  exposed  in  and  about  Allston  Heights  is  assigned  to  Dorchester 
memb.  its  thickness  may  be  as  much  as  1,000  ft.  Is  middle  memb.  at  Roxbury  cgl. 
Underlies  Squantum  tillite  memb.  and  overlies  Brookline  cgl.  memb.  Named  for 
Dorchester  dist.  of  Boston,  where  It  Is  exposed  at  several  places. 
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Dor£  conglomerate. 

Pre-Cambrian  (Huronian)  : Western  Ontario  (Michipicoten  region). 

A.  P.  Coleman,  1900  (Geol.  Soc.  Am.  Bull.,  vol.  9.  pp.  109-110).  Dorfi  cgl.,  Archean 
(Huronian),  Ontario. 

C.  B.  Van  Hlse  and  C.  K.  Leith,  1911  (U.  8.  O.  8.  Mon.  52,  p.  154),  Included  this 
cgl.  in  Huronian. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  8.  P.  P.  184).  Dorfi  cgl. 
may  be  Lower  Huronian. 

l)or£  series. 

Pre-Cambrian : Ontario. 

W.  G.  Miller  and  C.  W.  Knight,  1914  (Ontario  Bur.  Mines  Rcpt.r  vol.  22,  pt.  2,  p. 
125).  Dor<5  series,  pre-Camb.,  Ontario. 

W.  H.  Collins,  1933  (Canada  Geol.  Surv.  map  155  A,  Lake  Huron  sheet,  Pub.  No.  1553). 
Dor 6 strics,  pre-Huronlan,  Ontario. 

Dornick  Hills  formation. 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

J.  A.  Water®,  1927  (Jour.  Pal.,  vol.  1,  p.  129).  [Describes  Foraminifera  from 
Dornick  Hills  fm.  of  Ardmore  Basin.]  The  fauna  was  obtained  from  the  rather 
pure  shales  exposed  In  sec.  30,  T.  3 8.,  It.  2 E.t  In  Carter  Co.,  Okla. — shales  which 
lie  btw.  , Jolli ff  and  Ottervllle  Iss. 

C.  W.  Tomlinson.  1928  (Okla.  Geol.  Surv.  Bull.  40Z).  Dornick  Hills  fm.—  Bluish  and 
tan  shales  interrupted  by  lss.  and  sss.,  with  conspicuous  Is.  cgls.  S.  of  Ardmore. 
The  pebbles  in  cgls.  consist  chiefly  of  pre-Penn.  lss.  and  chert  such  as  now  outcrop 
in  Criner  Hills.  Basal  memb.  Is  Jolliff  Is.  memb. ; top  memb.  is  Pumpkin  Creek  Is. 
Also  Includes  (descending)  Lester  Is.,  Bust  wick  Is.  cgl.,  and  Ottervllle  Is.  Thickness 
1.500  to  4.000  ft.  Underlies  Deese  fm.  and  overlies  Springer  fm. 

C.  W.  Tomlinson,  1929  (Okla.  Geol.  Surv.  Bull.  46).  Dornick  Hills  fm.  Includes 
Goldeton’s  Otterville  and  “Cup  Coral”  members  of  Glenn  fm.  and  a little  more. 

Named  for  Dornick  Hills,  N.  of  Ardmore,  Carter  Co. 

Dorothy  limestone  and  shale.  (In  Kanawha  formation.) 

Pennsylvanian : Southern  West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teets,  Jr.,  1916  (W.  Va.  Geol.  Surv.  Raleigh  and  western 
Mercer  and  Summers  Counties,  p.  353).  Dorothy  Is.  and  sh. — Dark,  shaly,  and 
fosslliferous  beds.  1 to  2 ft.  thick,  underlying  Upper  Gilbert  as.  and  lying  5 to 
15  ft.  above  Glenalum  Tunnel  coal.  Exposed  at  Dorothy,  Raleigh  Co. 

R.  V.  Hennen  and  D.  D.  Teets.  Jr.,  1919  (W.  Va.  Geol.  Surv.  Rept.  Fayette  Co.,  p.  270). 
Author  now  believes  Dorothy  Is.  of  Krebs  is  intimately  associated  with  Gilbert 
sh.,  instead  of  correlating  with  Oceana  Is.,  as  tentatively  suggested  on  p.  104  of 
Rept.  on  Wyoming  and  McDowell  Counties. 

D.  B.  Reger,  1921  (W.  Va.  Geol.  Surv.  Rept.  Nicholas  Co.,  p.  292).  Gilbert  sh.  Is 
probable  horizon  of  Dorothy  Is. 

Dorset  limestone. 

Ordovician  and  Cambrian:  Southwestern  Vermont  (Hutlaml  and  Benning- 
ton Counties). 

C.  H.  Hitchcock,  1860  (Proc.  Boston  Soc.  Nat.' Hist.,  vol.  7.  p.  237).  Dorset  Is. 
(Stockbridge  Is.  of  Emmons)  is  p-obably  upper  S1I.  or  Dev. 

E.  Hitchcock,  1861  (Rept.  Geol.  Vt.,  vol.  1).  (See  1861  entry  under  fEolian  Is.] 

E.  Hitchcock,  1863  (Elem.  Geol.,  p.  411),  assigned  this  Is.  to  Dev. 

C.  H.  Hitchcock,  1866,  also  1867  (Elem.  Geol.,  pp.  411,  413).  Some  of  the  lss.  of 
Emmons'  Taconlc  contain  fossils,  apparently  identical  with  certain  Dev.  forms, 
hence  are  regarded  as  Dev.;  and  as  the  place  in  that  series  is  yet  uncertain  tho 
name  Dorset  Is.  may  be  applied  to  the  group,  from  Dorset  Mtn  [Pawlet  quad.], 
Vt.,  where  the  whole  series  is  beautifully  developed.  [This  mtn  is  partly  in  Rutland 
Co.  and  partly  in  Benuington  Co.] 

This  name  has  fallen  into  disuse  and  the  rocks  are  now  generally  called 
Stockbridge  Is.,  which  includes  rocks  ranging  in  age  from  Trenton  to 
Lower  Carnb.  (See  E.  J.  Foyles  and  C.  II.  Richardson,  16th  Rept.  Vt. 
State  Geol.,  1929,  table  opp.  p.  288,  and  other  Vt.  repts.  Also  see  under 
^Eolian  Is.) 

151627°— 38 40 
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Dorwin  sandstone  member  (of  Amsden  formation). 

Pennsylvanian:  Northwestern  Wyoming. 

E.  Blackwelder,  1918  (Wash.  Acad.  Sd.  Jour.,  vol.  8,  p.  422).  Dorwin  aa.  memb. 
of  Amadcn  fm. — Throughout  western  Wyo.  Amsden  fm.  is  divisible  into  two  very 
distinct  parts — an  upper  div.  of  shales,  sss.,  and  dolomites  of  weak  character,  aud 
a lower  massive  resistant  ss.  On  account  of  difference  in  resisting  erosion,  the 
upper  memb.  hag  generally  been  stripped  off,  while  the  lower  remains  capping  the 
mtns  and  ridges  of  Madison  Is.  It  therefore  becomes  advisable  to  map  the  two 
members  separately.  To  the  lower  ss.  the  name  Dorwin  aa.  memb.  Is  given,  from 
Dorwin  Peak,  in  Gros  Ventre  Range,  which  is  capped  by  this  ss.  Rests  uncon.  on 
Madison  Is.  Grades  into  overlying  part  of  Amsden  fm.  No  fossils.  Position 
indicates  probable  Penn.  age.  Averages  60  ft.  thickness  in  Gros  Ventre  Range; 
dwindles  slowly  to  SE.,  aud  is  15 ± ft.  thick  near  Lander,  Wyo.  Has  been  traced 
W.  to  Teton  Pass.  Ranges  N.  into  Yel.  Park  and  NE.  as  far  as  8.  part  of  Bighorn 
Mtns.  Elsewhere  ft  is  generally  represented  by  reddish  sandy  sh. 

Dos  Alamos  gypsum  member  (of  Delaware  Mountain  formation). 

Permian:  Western  Texas  (Sierra  Diablo). 

P.  B.  and  R.  E.  King,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  922,  925).  Near  base  of 
Delaware  Mtn  fm.  is  a thin  bed  of  gyp.  for  which  name  Dos  Alomoa  gyp.  is 
suggested,  from  its  exposures  near  Dos  Alamos,  or  Cottonwood  Wells,  due  W.  of 
Guadalupe  Point,  on  W.  side  of  Salt  Flat,  Hudspeth  Co.  The  gyp.  memb. 
suggests  retreat  and  readvance  of  the  seas,  and  thus  confirms  existence  of  an 
uncon.  at  base  of  Delaware  Mtn  ss. 

Dothan  formation. 

Upper  Jurassic:  Southwestern  Oregon. 

J.  S.  Dlller,  1907  (Am.  Jour.  Sci.  4th,  vol.  23.  pp.  401-421).  Dothan  fm. — Chiefly  ss., 
with  much  interbedded  dark  sh.  Jurassic  fossils.  Lies  uncon.  below  the  Knoxville 
(Myrtle  fm.),  and  with  its  occasional  beds  of  chert  writer  believes  it  is«ln  part 
the  Franciscan  of  Calif.  Named  for  Dothan  P.  O.,  on  Cow  Creek.  [Table  puts 
Dothan  fm.  above  Galice  fm.,  but  p.  421  says  Dothan  underlies  Galice.] 

J.  S.  Dlller,  1914  (U.  S.  G.  S.  Bull.  546,  pp.  17-18).  Jurassic  sod.  rocks  of  Galice- 
Kerby-Waldo  region  consist  of  2 fms. — Galice  fm.  on  SE.  and  Dothan  fm.  on  NW., 
separated  by  an  irregular  belt  of  igneous  rocks,  mainly  greenstone  and  serpen- 
tine. Relative  position  indicates  Dothan  fm.  is  younger  than  Galice.  The 
Cret.  is  markedly  uncon.  on  Jurassic. 

J.  S.  Dlller  and  G.  F.  Kay,  1924  (U.  S.  G.  S.  Riddle  folio,  No.  218).  Thickness  of 
Dothan  fm.  is  1,000  to  6,000  ft.  Knoxville  and  Horsetown  fms.  overlap  Dothan 
fm.  Is  thought  to  be  ^Franciscan  fm.  of  Calif. 

fDothan  limestone.  (In  Moran  formation.) 

Permian:  Central  northern  Texas. 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  133-145).  Dothan  la.  occurs 
In  lower  part  of  Moran  fm.,  of  Cisco  group,  about  160  ft.  below  top  of  the  Moran 
and  60  ft.  above  Pueblo  fm.  Outcrops  near  Dothan,  Callahan  Co.  Northward 
It  pinches  out  into  sands  and  shales. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31;  Unlv.  Tex. 
Bull.  2132,  pp.  177-180,  charts,  etc.).  Dothan  la.  lentil  of  Moran  fm.  of  Brazos 
River  Valley  is  approx.  = Horte  Creek  Is.  of  Colorado  River  Valley,  but  it  is 
not  certain  they  are  same  bed.  Is  separated  from  overlying  Sedwlck  Is.  by  100 
ft.  of  sh.  with  ss.  lenses,  and  is  underlain  by  00  ft.  of  sandy  sh.  forming  basnl 
memb.  of  Moran  fm. 

Moran  fm.  transferred  to  Perm.  (Wichita  group)  in  1933. 

Dotson  black  sheety  shale. 

Mississippian : Northwestern  Arkansas. 

D.  D.  Owen,  1858  (First  Kept.  Geol.  Reconn,  northern  counties  of  Ark.,  pp.  101-102). 
Dotaon  black  sheety  sh. — Black  bituminous  sheety  sh.,  15  ft.  of  which  is  exposed 
on  Wharton’s  [Wharton]  Creek  at  Dotson’s  farm.  Madison  Co.  Underlies  Subcar- 
boniferous  flagstones  and  is  lowest  bed  visible  in  this  part  of  Madison  Co. 

Same  as  lower  part  of  Fayetteville  sh.  (See  U.  S.  G.  S.  Eureka  Springs- 
Harrison  folio.  No.  202,  1910,  by  A.  H.  Purdue  aud  H.  D.  Miser,  where 
the  beds  along  Wharton  Creek  are  mapped  as  Fayetteville  sh.,  and  Chat- 
tanooga sh.  Is  apparently  absent.) 
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Dotson  sandstone. 

I’ennsylvanian : Southern  West  Virginia  and  southwestern  Virginia. 

M.  B,  Campbell.  1807  <U.  8.  G.  8.  Taw-well  folio.  No.  44).  notion  ««. — Upper  part 
coarse  thln-bedde<i  ss.  120  ft.  thick ; lower  part  sandy  ab.  60  ft.  thick,  containing 
at  least  one  coal  seam.  Overlies  Bearwallow  cgl.  and  underlies  Sequoyah  fm. 
Dotson.  McDowell  Co.,  W.  Va.,  is  located  on  this  as. 

According  to  H.  Hinds,  1918  (Va.  Geol.  Surv.  Bull.  18),  and  R.  V.  Hennen 
and  D.  D.  Toots,  Jr.,  1919  (W.  Va.  Geol.  Surv.  Rept.  Fayette  Co.),  typical 
Dotson  ss.  is  game  ns  typical  Bearwallow  cgl.  (See  W.  Va.  chart  I.)  The 
Dotson  ss.  as  mapped  in  U.  S.  G.  S.  Tazewell  folio  probably  included 
beds  to  base  of  Lower  Dotson  ss.  of  W.  Va.  Geol.  Surv.  repts. 

R.  V.  Hennen  and  D.  D.  Teets,  Jr.,  1919  (W.  Va.  Geol.  Surv.  Kept.  Fayette  Co.), 
applied  Lower  notion  as.  to  a ss.  lying  20  to  52  ft.  below  Dotson  ss.,  and  described 
as  consisting  of  50  to  10O  ft.  of  heavy  to  current  bedded,  sometimes  conglomeratic, 
grayish  white  to  brown,  friable  ss.,  separated  from  overlying  Douglas  coal  by 
0 to  5 ft.  of  Are  clay  sh.,  and  resting  on  Douglas  ah. 

Dotson  (Lower)  sandstone. 

Sec  Hennen  and  Teets,  1919,  under  Dotson  ss.  The  so-called  Lower  Dotson 
ss.  is  now  considered  same  as  McClure  ss.  memb.  of  Norton  fm. 

Double  Mer  sandstone. 

Paleozoic:  Labrador. 

E.  M.  Kindle,  1924  (Canada  Geol.  Surv.  Mem.  141,  p.  56). 

Double  Mountain  formation. 

Permian : Central  northern  and  central  Texas. 

E.  T.  Dumble  and  W.  F.  Cummins.  1890  (Tex.  Geol.  Surv.  1st  Ann.  Kept.,  pi.  3,  pp. 
lxx,  187,  188).  Double  Mtn  beds. — Gyp.,  rock  salt,  sands,  clays,  use.,  shales  and 
las.  Top  fm.  of  Perm.  Conformably  overlies  Clear  Fork  beds  and  uncon.  underlies 
Dockum  beds. 

Named  for  Double  Mtns,  Stonewall  Co. 

Doubllan  series. 

A term  introduced  by  C.  [R.]  Keyes  to  replace  Double  Mtn  fm.  (Perm.)  of 
northern  Tex.,  “to  simplify  a clumsy  compound  name."  (See  Pan- Am. 
Geol.,  vol.  57,  pp.  337,  350-356,  1932,  and  vol.  52,  pp.  319-320,  1929.) 
In  1935  (Pan-Am.  Geol.,  vol.  63,  No.  4,  p.  287)  Keyes  used  this  name  in 
Iowa,  to  include  deposits  which  be  called  Dodge  sh.  and  assigned  to  late 
Carbf. 

Douglas  amygdaloid. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan. 

K.  D.  Irving  1888  (U.  8.  6.  8.  Mon.  5,  pi.  18).  [Shown  as  older  than  North  Star  cgl.] 

Belongs  In  Central  Mine  group  below  Allouez  cgl.  The  mineralized  part 
is  the  Douglas  lode. 

Named  for  occurrence  In  Douglas  mine,  Houghton  Co. 

Douglas  flow.  • 

Includes  Douglas  amygdaloid  and  underlying  trap. 

Douglas  group  (also  Douglas  formation). 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  northwestern 
Missouri,  and  southwestern  Iowa. 

E.  Haworth,  1898  (Kans.  Unlv.  Geol.  Surv.  vol.  3.  pp.  93,  94).  Douglas  tm. — 
The  Lawrence  shales  are  so  distinct  In  character,  and  In  connection  with  Oread  la. 
overlying  them  produce  so  prominent  on  escarpment,  which  extends  entirely  across 
the  State  from  Leavenworth  to  southern  line,  that  they,  with  overlying  Oread  Is. 
may  well  be  grouped  In  one  general  fm.  Overlies  Garnett  Isa. 

C.  K.  Keyes.  1900  (Iowa  Acad.  8cl.  Proc.,  vol.  7),  called  the  lss.  underlying 
Lawrence  sh.  the  Stanton  Its.,  which  he  stated  are— Garnett  la.  He  also  applied 
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Weston  shales  to  basal  40  to  75  ft.  of  Lawrence  sh.  and  latan  Is.  to  the  thin  la. 
overlying  the  Weston. 

The  latan  aud  Weston  were  later  (see  E.  Haworth  and  J.  Bennett,  1908. 
Univ.  Geol.  Surv.  Kans.,  vol.  9)  excluded  from  Lawrence  sh.  and  treated 
as  distinct  fms.  within  Douglas  group.  This  definition  of  Dougins  group 
(to  include  all  beds  btw.  top  of  Stanton  Is.  below  and  top  of  Oread  is.  at 
top)  persisted  until  1931,  being  the  definition  used  by  H.  Hinds  aud  “F.  C. 
Greene  1915,  It.  C.  Moore  1917  and  1920,  J.  W.  Beede  1922,  and  geologists 
generally. 

R.  C.  Moore,  Sept.  1931  (Kans.  Geol.  Soc.  5th  Ann.  Field  Conf.  correlation  chart), 
redefined  Douglas  group  by  excluding  Oread  Is.  at  top  and  excluding  at  base  the 
Weston  sh.,  latan  Is.,  and  basal  part  (later  named  Hardesty  sh.)  of  Lawrence  ah. 
These  3 units  which  he  excluded  from  base  of  Douglas  group  he  transferred  to 
Lansing  group,  but  in  1932  be  assembled  them  into  a distinct  group  called 
Feeder  group. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3,  pp.  93,  96).  It  is  proposed  to  redefine  Douglas  group  to  include  the 
essentially  clastic  strata  occurring  btw.  tbe  pre-Virgil  uncon.  and  base  of  Oread  Is. 
Thus  delimited  the  group  will  contain  3 format ional  units  (in  ascending  order)  : 
Stranger  fm.  (largely  ss.  and  sandy  sh.),  Haskell  Is.  (thin,  fairly  persistent  Is. 
that  In  many  places  has  been  mistaken  for  the  latan),  and  Lawrence  sh.  [This 
use  of  Lawrence  sh.  is  a restriction.]  In  central  Kans.,  as  In  Woodson  Co.,  a 
prominent  ss.  (Ireland)  has  been  developed  In  Lawrence  sh.,  not  far  below  base  of 
Oread  fm.  Overlies  Peedee  group  and  underlies  Shawnee  group  redefined. 

This  restricted  definition  of  Douglas  group  was  also  adopted  by  R.  C. 
Moore  and  G.  E.  Condra  in  their  Oct.  1932  revised  classification  chart 
of  the  Penn,  rocks  of  Kans.  and  Nebr.  and  by  N.  D.  Newell,  1935  (Kans. 
Geol.  Surv.  Bull.  21). 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  146,  etc.).  Douglas  group  divided 
Into  (descending)  : Lawrence  sh.  restricted  and  Stranger  fm.  expanded  to  Include 
at  top  Robbins  sh.  (new  name  for  basal  part  of  Lawrence  sh.  of  1932  and  1935 
classifications)  and  Haskell  Is.  Douglas  fm.  of  Haworth  extended  from  top  of 
Oread  Is.  down  to  top  of  Stanton  Is. 

These  modified  definitions  have  not  yet  been  considered  by  U.  S.  Geol. 
Survey  for  its  publications. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilnmrth,  193G. 

Named  for  Douglas  Co.,  Kans. 

Douglas  shale.  (In  Kanawha  formation.) 

Pennsylvanian : Southern  West  Virginia. 

R.  V.  nennen  and  R.  M.  Gawthrop,  1915  (W.  Va.  Geol.  Surv.  Rept.  Wyoming  and 
McDowell  Counties,  p.  183).  Douglas  sh. — Dark  to  black  sandy  sh.,  5 to  15  ft. 
thick.  Underlies  Lower  Nuttall  ss.  and  overlies  Lower  Douglas  coal.  Carries 
marine  fauna  that  has  not  previously  been  described.  Included  in  New  River  group. 
Exposed  at  Douglas  R.  R.  station,  McDowell  Co. 

R.  V.  Hennen  and  D.  D.  Teets,  Jr.,  1919  (W.  Va.  Geol.  Surv.  Rept.  Fayette  Co.). 
Douglas  sh.  and  underlying  Lower  Douglas  coal  included  In  Kanawha  group. 
Douglas  sh.,  marine  sh.  5 to*  15  ft.  thick,  underlies  Lower  Dotson  ss.  and  lies  a 
few  inches  to  15+  ft.  above  Upper  Nuttall  ss.  |This  definition  was  also  followed 
by  D.  B.  Reger  In  W.  Va.  Geol.  Surv.  Rept.  Webster  Co.,  1920,  and  in  Nicholas  Co. 
Rept.,  1921.J 

Douglas  Canyon  formation. 

Miocene  (late)  : Central  Washington  (Dougins  County). 

A.  D.  Hoffman,  1932  (Jour.  Geol.,  vol.  40,  No.  8,  pp.  735-738).  Douglas  Canyon  fm. — 
Well-stratified  series  of  interbedded  light-gray  to  buff  arkosic  sands  and  light  to 
very  dark  shales.  35+  ft.  thick  (base  not  seen),  containing  flora  [listed]  of  late 
Mlo.  age.  All  its  species  occur  in  Latah  fm.  of  Spokane.  Wash.  Exposed  in 
Douglas  Canyon  (one  of  side  canyons  of  Moses  Coulee i,  above  and  below  waterfalls 
about  Vi  ml.  from  canyon  mouth,  NWVi  SW*4  see.  30,  T.  23  N.,  R.  24  E..  Douglas 
Co.  Plants  were  obtained  from  u tbinly  laminated  llgnitic  sh.  bed,  approx.  1 ft. 
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thick.  lying  11  ft.  below  overlying  Columbia  River  basalt,  with  which  it  is  apparently 
conformable. 

Dougins  County  traps. 

Pre-Cambrian  (Keweonawan)  : Northwestern  Wisconsin  (Douglas  and 
Bayfield  Counties). 

R.  D.  Irving.  1874  (Am.  Jour.  Bel..  .Id.  vol.  8.  pp.  40-50).  Copper-Bearing  serin  of 
Douglas,  Bayfield,  and  Ashland  Counties  la  20.000+  ft.  thick  and  includes  (descend- 
ing) Douglas  County  trap n,  ass.,  aa.  and  ah.,  cgl.,  melaphyrs.  and  hornblendlc 
and  ayeuitic  rocks. 

Douglas  Creek  member  (of  Green  River  formation). 

Eocene:  Northeastern  Utah  (Uinta  Basin)  and  northwestern  Colorado 
(Garfield  and  Rio  Blanco  Counties). 

W.  II.  Bradley,  1931  (U.  S.  G.  S.  P.  F.  168).  Dougla*  Creek  memb. — Basal  memb.  of 
Green  River  fin.  in  E.  part  of  Uinta  Basin,  Utah  and  Colo.  Characteristically  buff 
or  yellowish  brown  beds  of  mar  1st  one  and  sb.  notably  different  from  rest  of  Green 
River  fm.  Contains  large  proportions  of  ss..  Is.,  algae  reefs,  and  oolite,  and 
Hiaall  amount  of  oil  ah.  Thickness  200  to  800  ft.  Underlies  (with  abrupt  lithologic 
change)  Garden  Gulch  memb.  and  grades  into  underlying  Wasatch  fm.  (red).  In 
W.  part  of  Uinta  Basin  the  lower  Green  River  lnterflngera  with  Wasatch  fm.  Well 
exposed  at  head  of  Douglas  Creek,  especially  iu  E.  half  of  T.  0 8.,  R.  102  W., 
Garfield  Co.,  Colo. 

Douglas  Island  volcanic  group. 

Jurassic  or  Lower  Cretaceous:  Southeastern  Alaska  (Douglas  Island). 

0.  C.  Martin,  1926  (TJ.  S.  G.  8.  Bull.  770,  pp.  255-256,  chart  opp.  p.  247,  p.  270). 
Douglas  Inland  volcanic  group. — Melapbyre  flows,  tuff,  and  aggJ.,  possibly  10,000  ft. 
thick.  Overlies  Treadwell  si.  with  apparent  conformity.  No  fossils  found  in  either 
Treadwell  si.  or  Douglas  Island  volcanic  group,  but  their  apparent  position  above 
Tbane  volcanic  group  indicates  they  are  post-Triassic  and  probably  post-Middle 
Jurassic.  Tentatively  assigned  to  Upper  Jurassic,  but  may  be  Cret. 

Forms  main  mtn  mass  of  Douglas  Island. 

Douglass. 

A name  applied  by  C.  [R.]  Keyes  ( Pan- Am.  Geol.,  vol.  46,  1926)  to  upper 
350  ft.  of  shales  in  Kootenai  fm.  of  Mont.  Derivation  of  name  unknown. 

Douty  gravel. 

Pleistocene  (pre- Wisconsin?)  : Western  Washington  (Puget  Sound  region). 

B.  Willis,  1898  (Geol.  8oc.  Am.  Bull.,  vol.  9,  pp.  111  + ).  Douty  gravels. — Belong  to 
Vashon  glacial  epoch.  Underlie  Osceola  clays  in  section  exposed  in  N.  bank  of  Car- 
bon River.  Lie  600  to  655  ft.  above  sea.  Named  for  Douty  Station,  in  canyon 
near  Carbonado,  being  the  nearest  point  having  a specific  name  and  at  the  level  of 
this  bed.  Deposited  by  river  flowing  from  a glacier  and  sweeping  down  loaded  ice 
cakes.  A local  deposit. 

B.  Willis  and  6.  O.  Smith,  1899  (U.  8.  G.  S.  Tacoma  folio,  No.  54),  gave  thickness  of 
Douty  gravels  us  0 to  55  ft. 

tDove  limestone. 

Middle  Ordovician:  Central  Tennessee. 

J.  M.  Salford,  1869  (Geol.  Tenn.,  pp.  277-279).  Dove  Is. — For  most  part  three 
fossiliferous  layers,  aggregating  11  ft.  in  thickness.  Upper  layer  light  dove- 
colored,  compact  Is.,  4 ft.  thick,  breaking  with  conchoidal  fracture,  containing 
strings  of  crystalline  matter;  middle  layer  mainly  common  dark-blue  crystalline 
Is.,  2 ft.  thick  ; lowest  layer  4 ft.  thick,  resembling  upper  layer  but  more  or  less 
mixed  with  blue  layers.  Included  in  Nashville  fm.  Overlies  Capitol  Is.,  and 
underlies  28  ft.  of  is.  (later  named  Ward  ls.1  resembling  College  Bill  Is.  but 
separated  from  latter  by  Cyrtodonta  bod,  11  ft.  thick. 

Nongeographie  name.  The  beds  were  formerly  included  in  Bigby  Is.,  but 
R.  S.  Bassler,  1932  (Tenn.  Dept.  Ed.  Div.  Geol.  Bull.  38),  included  tDovo 
Is.  and  overlying  Ward  Is.  of  Jones  in  Cannon  Is. 
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Dover  limestone.  (In  Wabaunsee  group.) 

Pennsylvanian:  Northeastern  Kansas  and  southeastern  Nebraska. 

J.  W.  Beedc,  1898  (Kang.  Acad.  Scl.  Trans.,  vol.  15,  p.  31).  Dover  Is. — Ls.,  4 ft.  or 
less  thick.  In  Upper  Coal  Measures  of  Shawnee  Co.  [From  statement  on  p.  28 
appears  to  underlie  Rossvllle  shales  and  ss.  and  to  overlie  Dover  sh.  and  as.] 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1.  2d  ser.,  pp.  72,  73,  74,  75.  80,  90, 
116,  222).  Beede’8  Dover  sh.  and  ss.,  Dover  Is.,  and  Roseville  sh.  and  ss.  occupy 
practically  all  of  interval  represented  by  Admire  sh.  memb.,  but  only  one  of 
these  Is  acceptably  defined;  it  is  Dover  Is.,  which  extends  northward  to  Nebr. 
and  Iowa.  It  Is  composed  of  one  Impure  massive  gray  ls.  or  of  2 lss.  separated 
by  a thin  sh.  It  underlies  Pony  Creek  sh.  and  overlies  Table  Creek  sh.,  all  included 
In  McKisslck  Grove  sh.  Thickness  2 to  4 ft.  Named  for  exposures  near  Dover 
[Shawnee  Co.l,  Kans. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28 
to  Sept.  3,  pp.  94,  96).  Btw.  Maple  Hill  ls.  memb.  of  McKisslck  Grove  fm.  and 
overlying  Brownville  ls.  arc  two,  instead  of  one,  persistent  las.  The  upper  one 
is  distinguished  by  occurrence  of  coal  a few  Inches  to  2 or  3 ft.  beneath  the  Is. 
The  lower  ls.  Is  characterised  by  abundance  of  large  Triticites  and  Cryptoxoon, 
and,  except  for  generally  lighter  color,  very  closely  resembles  Tarklo  ls.  Both 
of  these  Iss.  btw.  the  Maple  Hill  and  Brownville  have  been  identified  at  various 
places  in  Kans.  and  Nebr.  as  Dover  ls.  Study  of  Beede's  original  description  of 
the  Dover  and  examination  In  field  near  Dover  convince  writer  that  lower  of  the 
2 lss.  is  true  Dover,  and  name  Jim  Creek,  from  a locality  in  central  Pottawatomie 
Co.,  Kans.,  where  entire  section  is  well  exposed,  is  selected  for  the  upper  Is. 
Just  above  the  coal.  Condra’s  name  Table  Creek  sh.  (which  Includes  Nyman 
coal)  Is  restricted  to  sh.  btw.  the  Jim  Creek  and  the  Dover,  and  the  new  name 
French  sh.  (from  a creek  NW.  of  Onaga,  Kans.)  is  adopted  for  the  8h.  btw. 
the  Dover  and  Maple  Hill  ls. 

R.  C.  Moore  and  G.  E.  Condra,  1932  (Oct.  1932  revised  classification  chart  of 
Kans.  and  Nebr.)  transposed  the  names  French  sh.  and  Table  Creek  sh.  restricted, 
by  applying  former  name  to  sh.  overlying  Dover  ls.  and  latter  name  to  sh.  under- 
lying Dover  ls. 

G.  E.  Condra,  1935.  (See  under  Jim  Creek  Is.) 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22).  The  sh.  overlying  Dover  Is.  and 
underlying  Grandhaven  Is.  in  Kans.  is  here  named  Dry  sh.  [Moore  abandoned 
McKisslck  Grove  sh.  and  treated  its  subdivisions  as  fms.  In  Wabaunsee  group.] 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  193d. 

Dover  shale  and  sandstone.  (In  Wabaunsee  group.) 

Pennsylvanian:  Northeastern  Kansas. 

J.  W.  Beede,  1898  (Kans.  Acad.  Scl.  Trans.,  vol.  15,  p.  31).  Dover  sh.  and  ss. — 
Nearly  unfogsiliferous  sh..  85  ft.  thick,  of  very  aren.  texture,  of  light-yellow  to 
deep  brownish-red  color,  containing  much  argill.  ss.  Included  in  Upper  Coal  Meas- 
ures. [From  statement  on  p.  28  appears  to  underlie  Dover  Is.  and  overlie  Chocolate 
ls.  of  G.  C.  Swallow.  Named  for  Dover,  8bawnee  Co.] 

See  under  Dover  Is.,  1927  entry  (G.  E.  Condra). 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22,  pp.  235,  251),  adopted  Dover  Is.  and 
discarded  Dover  sh.  and  ss. 

Dovre  moraine. 

Pleistocene  (Wisconsin  stage) : Minnesota  and  South  Dakota.  See  W. 
Upham,  1888  (Minn.  Geol.  and  Nat.  Hist.  Surv.,  vol.  2,  index).  Ac- 
cording to  C.  W.  Hall  (Geol.  and  Geog.  Minn.,  vol.  1,  pp.  63-73,  1903) 
this  moraine  was  named  for  Dovre  Hills,  Kandiyohi  Co.,  Minn.  According 
to  F.  Leveret t (personal  communication)  the  Dovre  moraine  is  younger 
than  Fergus  Falls  moraine. 

Dowell  Hill  facies. 

Name  applied  by  P.  B.  Stoekdale  (Ind.  Dept.  Cons.,  Div.  Geol.  Pub.  96, 
pp.  77,  95,  102,  etc.,  1931)  to  a lithologic  development  of  New  Providence 
fm.  in  Brown  and  Bartholomew  Counties,  southern  Ind. 
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t Downs  limestone.  (In  Greenhorn  limestone.) 

Upper  Cretaceous:  North  central  Kansas. 

F.  W.  Cragin,  1896  (Colo.  Coll.  Studies,  vol.  6,  p.  50).  Dotona  la. — Ls.,  6 to  12 
inches  thick,  in  Russell  fm.  (lower  part  of  Benton  div.),  quarried  near  Downs 
[Osborne  Co.]  and  extensively  used  for  fence  posts,  so  that  it  may  appropriately 
be  called  Fenoepoat  la. 

W.  W.  Rubey  and  N.  W.  Bass,  1925  (Kans.  Geol.  Surv.  Bull.  10,  pp.  49-51). 
Cragin  proposed  “Downs  Is.”  for  the  “fence-post  Is.’’  forming  top  bed  of  Greenhorn 
Is.  in  Russell  Co.  Although  this  bed  is  unusually  persistent,  for  one  so  thin,  it 
does  not  merit  classification  as  a separate  meinb.,  and  its  local  name  Mfence- 
post  is.”  Is  widely  known  and  quite  satisfactory. 

Dox  sandstone.  (Of  Unkar  group.) 

Pre-Cambrian : Northern  Arizona  (Grand  Canyon). 

L.  F.  Noble,  1914  (U.  8.  G.  S.  Bull.  549).  Dox  aa. — Micaceous  shaly  as.;  greenish 
gray  in  lower  part,  red-brown  and  vermilion  above.  Characterised  by  ripple 
marks  and  cross  bedding.  Cut  by  thin  sills  of  intrusive  diabase.  Thickness  2,297 
ft.  plus  unknown  thickness  removed  by  pre-Camb.  erosion.  Top  fm.  of  Unkar 
group  (Algonkian).  Uncon.  overlain  by  Tapeats  ss.,  of  Tonto  group,  and  con- 
formably underlain  by  Shinumo  qtzite.  Named  for  Dox  Castle,  in  Shlnumo  quad., 
underneath  which  a typical  section  is  found  beneath  Tonto  group,  which  makes 
the  castle. 

Doxey  member  (of  Quartermaster  formation). 

See  under  Bessie  tnemb. 

Doyle  shale.  (In  Chase  group.) 

Permian : Eastern  Kansas,  central  northern  Oklahoma,  and  southeastern 
Nebraska. 

C.  8.  Prosser,  1902  (Jour.  Geol.,  vol.  10,  p.  715).  Doyle  ah. — Variously  colored 
shales,  60  ft.  thick,  including  a few  thin  beds  of  soft  Is.  Overlies  Fort  RUey 
Is.  and  underlies  Winfield  fm.,  which  Includes  (descending)  Winfield  concretionary 
Is.;  yellowish  shales;  and  cherty  Is.  (“Marion  flint’*).  Included  in  Chase  stage. 
[This  definition  of  Doyle  sh.  was  followed  until  1929.] 

N.  W.  Bass,  1929  (Kans.  Geol.  Surv.  Bull.  12),  included  in  Doyle  sh.  in  Cowley  Co., 
Kans.,  all  beds  below  top  memb.  (called  Winfield  concretionary  Is.  in  early  repts)  of 
Prosser’s  Winfield  fm.  and  above  Fort  Riley  Is. 

6.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  ser.),  divided  Doyle 
ah.  of  Prosser  Into  3 members  (descending),  Gage  sh.  Towanda  is.,  and  Holmes- 
vllle  sh.,  aggregating  66  ft  in  thickness,  and  divided  overlying  Winfield  Is.  Into  3 
members  (descending)  : Cresswell  Is.  (called  “concretionary”  Is.  in  previous  repts.). 
Grant  sh.,  and  Stovall  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook,  p.  12), 
dropped  Doyle  sh.  and  recognized  Condra’s  1931  members  as  fms. 

These  recent  repts  (which  apparently  follow  Prosser’s  definitions  of  Doyle 
and  Winfield)  have  not  been  considered  by  U.  S.  Geol.  Survey  for  its 
publications. 

Named  for  exposures  on  Doyle  Creek,  SW.  of  Florence,  Marion  Co., 
Kans. 

Dozier  sandstone  member  (of  Peacock  formation). 

Permian:  Texas  Panhandle  (Collingsworth  County). 

J.  W.  Beede,  1907  (Kans.  Unlv.  Sci.  Bull.,  vol.  4,  No.  3,  pp.  142+ ).  [Discusses 
fossils  collected  from  Whitehorse  ss.  of  Okla.  and  from  Quartermaster  fm.,  and 
says:]  The  fossils  collected  from  Quartermaster  dlv.  of  the  Perm,  are  from  the 
ss.  rolled  down  on  W.  side  of  “Dozier  Mtns”,  E.  of  Mr.  Caperton’s  place  (then 
Dozier  post  office),  15  mi.  8.  or  SW.  of  Shamrock,  in  Panhandle  of  Tex.  [Fossils 
discussed.  Mentioned  “the  gastropods  of  the  Dozier  bed a”  on  p.  143,  and  farther 
along  on  same  page  mentions  one  species  “from  the  Whitehorse  and  Dozier  sss." 
Under  the  fossil  descriptions  the  different  species  are  not  assigned  to  any  fm.  but 
are  said  to  have  been  collected  at  Dozier , Tex,  All  there  is  about  the  Dozier  as.] 
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N.  H.  Darton,  1932  (U.  S.  G.  8.  geol.  map  of  Tex.).  Peacock  fm. — Red  bs.  ; includes 
Dozier  (“ Memphis")  ss.  mrmb.  [which  ho  mapped  separately]. 

See  under  t Memphis  ss. 

R.  Roth,  1932  (Jour.  Geol.,  vol.  40,  No.  8,  p.  703).  belieyeH  Memphis  ss.  is  a con- 
tinuation of  Dozier  Hills,  which  are  channel  deposits,  and  that  It  marks  base 
of  bis  Custer  fm.,  which  he  assigned  to  Lower  Triassic. 

E.  H.  Sol  lards,  1933  (Univ.  Tex.  Bull.  3232,  p.  180).  Eskota  gyp.,  Dozier  s*..  and 
Claytonville  dol.  are  members  of  Whitehorse-Cloud  Chief  interval  (Perm.). 

Draco  moraine. 

Pleistocene  (Wisconsin  stage) : Northeastern  Minnesota. 

P.  Leverett,  1928  (U.  S.  G.  S.  P.  P.  154).  Named  for  Draco,  St.  Louis  Co.  Included 
in  Nickerson  morainic  system. 

Dracut  diorite. 

Late  Carboniferous  or  post -Carboniferous : Northeastern  Massachusetts. 

B.  K.  Emerson,  1917  (U.  S.  G.  8.  Bull.  597,  pp.  221-223  and  map).  Dracut  diorite. — 
A dioritic  rock,  with  associated  tonalitic  and  norltic  phases,  which  seems  to  be 
closely  related  to  Ayer  granite.  Named  for  occurrence  at  Dracut,  N.  of  Lowell. 
Believed  to  be  slightly  older  than  Ayer  granite. 

Dracut  norite. 

Pre-late  Carboniferous  ( ?)  : Northeastern  Massachusetts. 

E.  E.  Fairbanks,  1927  (Boston  8oc.  Nat.  Hist.,  voL  88,  pp.  397—407).  Dracut  norite. — - 
A stock-like  mass  of  norite  approx.  27  sq.  ml.  in  area.  Intrudes  Merrimack  qtxite. 
Occurs  at  Dracut. 

t Dragoon  quartzite. 

Cambrian  (Middle)  : Southeastern  Arizona  (Dragoon  Mountains). 

E.  T.  Pumble,  1902  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  31,  pp.  696-715).  Dragoon 
qtzite. — Consists  of  400  ft.  of  sss.  and  qtzite.  Underlain  by  Is.  in  Dragoon  Mtns 
and  overlain  by  Is.  containing  Middle  Dev.  fossils.  In  Mule  Mtns  it  underlies  Dev. 
Is.  and  overlies  a bod  of  porphyritic  andesite  which  rests  on  schists. 

F.  L.  Ransome.  1904  (U.  8.  G.  8.  P.  I*.  21,  p.  28).  It  Is  probable  the  so-called 
Dragoon  qtzltes  of  Dragoon  and  Mule  Mins  are  stratlgraphically  the  same,  but 
Durable  not  only  omitted  to  establish  this  correlation,  but  has  rather  obscured 
it  by  several  statements  revealing  misconceptions  of  geol.  structure  not  altogether 
surprising  considering  the  rapid  character  of  his  reconnaissance.  If,  for  ex- 
ample, the  two  Dragoon  qtzitos  are  properly  correlated  by  Dumble,  the  reported 
occurrence  of  40  ft.  of  1b.  underlying  the  qtzite  In  Drugoou  Mtns  seems,  in  light 
of  work  In  Mule  Mtns,  to  require  confirmation,  since  In  latter  range  the  so-called 
Dragoon  qtzite  rests  with  a basal  cgl.  upon  pre-Camb.  schists.  As  base  of  these 
schists  is  nowhere  exposed,  and  as  the  only  granitic  rocks  in  Bisbee  quad,  are 
post  Carbf.,  Dumble’s  statement  that  the  schists  have  a thickness  of  only  300 
ft.  and  rest  upon  granite  Is  misleading.  It  was  at  first  intended  to  use  in  this 
rept  the  term  Dragoon  qtzite  for  the  basal  sed.  fm.  of  Bisbee  quad.,  but  for 
reasons  just  indicated  this  name  has  been  reluctantly  abandoned  and  that  of 
Balsa  qtzite  adopted  in  its  stead. 

Drngoonan  series. 

A term  introduced  by  C.  [R.]  Keyes  for  lower  part  of  Camb.  rocks  of 
N.  Mex.  and  Ariz.  Named  for  Dragoon  Mtns,  SE.  Ariz.  (See  his  Con- 
spectus  of  geol.  fins,  of  N.  Mex.,  1915,  pp.  4,  6.) 

Draney  limestone.  (In  Gannett  group.) 

Cretaceous  ( ?)  : Southeastern  Idaho. 

G.  R.  Mansfield  and  P.  V.  Roundy,  1910  (U.  8.  G.  8.  P.  P.  98.  pp.  76,  83).  Draney 
Is. — Fairly  massive  la.,  compact,  gray;  weathering  dirty  white.  Thickness  200 ± 
ft.  Underlies  Tygee  ss.  and  overlies  Bechler  cgl. ; all  in  Gannett  group.  Named 
for  exposure  on  top  of  ridge  about  1*4  mi.  E.  of  Draney  Ranch,  on  Tygee  Creek, 
sec.  10,  T.  8 8.,  R.  46  E.,  Boise  meridian.  May  be  Jurassic. 
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Drayton  ville  conglomerate  member  (of  Kings  Mountain  quartzite). 

Cambrian  (probably  Lower) : Southern  North  Carolina  and  northwestern 
South  Carolina. 

A.  Keith  and  D.  B.  Sterrett,  1931  (U.  S.  G.  S.  eaffney-Kings  Mtn  folio.  No.  222). 
DraytonvUle  cffl.  memb. — Hard,  heavy-bedded  cgl.,  now  almost  a gneiss.  Thick- 
ness 25  to  50  ft.  Basal  memb.  of  Kings  Mtn  qtzlte. 

Named  for  exposures  on  Draytonvillo  Mtn,  Cherokee  Co.,  S.  C. 

Dresbach  sandstone. 

Upper  Cambrian:  Southern  Minnesota  and  Wisconsin,  Iowa,  and  north- 
western Illinois. 

N.  H.  Winched,  1886  (Minn.  Geol.  Nat.  Hint.  8urv.  14th  Ann.  Rept.,  pp.  334-337). 
Dresbach  ss. — Gray  micuceous  bb.  which  is  known  recently  as  Dresbach  ss..  from 
a town  in  Winona  Co.,  Minn.,  where  It  Ib  wrought  for  construction.  Lies  200 
ft.  below  St.  Lawrence  Is.  in  vicinity  of  Winona.  Is  separated  from  underlying 
Hinckley  bb.  by  shales  [which  he  both  included  in  and  excluded  from  his  St. 
Croix  fm.,  and  which  he  later  named  Dresbach  sh.}, 

N.  H.  Winchell,  1888  (Minn.  Geol.  Nat.  Hist.  Surv.  Final  Kept.,  vol.  2),  assigned 
thicknesses  of  50-82  ft.  to  Dresbach  sandrock  of  Mlun.  and  applied  Dresbach  sh. 
to  underlying  sh.  He  described  Dresbach  sandrock  of  Dakota  Co.,  Minn.,  ah  con- 
sisting of  60  ft.  of  sandrock  resting  on  20  ft.  of  gray  sandy  sh.,  and  as  overlying 
Dresbach  sh.,  the  upper  70  ft.  of  which  consists  of  blue  sh. 

C.  D.  Walcott,  1914  (Smithsonian  Misc.  Coll.,  vol.  57,  p.  354,  from  Ulrich’s  mss., 
19U).  Dresbach  ss.  overlies  Eau  Claire  ss.,  newly  defined  fm.,  named  for  exposures 
at  mouth  of  Eau  Claire  IUver,  Wis.  1 

F.  W.  Sardeson,  1916  (U.  S.  G.  S.  Minneapolls-St.  Paul  folio,  No.  201).  Dresbach  ss. 
is  named  for  Dresbach.  Minn.,  where  about  200  ft.  of  friable  white  and  light 
greenish  gray  ss.  belonging  to  the  fm.  Is  exposed  beneath  Franconia  ss.  There  is 
still  difference  of  opinion  as  to  lower  limit  of  Dresbach  ss.,  but  it  includes  lowermost 
of  coarse  white,  cross-bedded  water-bearing  sss.  that  are  penetrated  by  deep 
borings  in  these  quads. 

E.  O.  Ulrich,  1924  (Wis.  Acad.  Scl.  Trans.,  vol.  21,  pp.  71-83),  defined  Dresbach  ss. 
of  SW.  Wis.  as  underlying  Ironton  memb.  of  Franconia  ss.  and  overlying  Eau  Claire 
sh.  [The  Ironton  memb.  had  previously  been  Included  in  Dresbach  ss.] 

C.  B.  Stauffer,  1925  (Jour.  Geol.,  vol.  33,  p.  709).  At  Dresbach,  Minn.,  the 
Dresbach  fm.  underlies  Franconia  ss.  (which  is  102  ft.  thick)  and  consists  of 
(descending):  (1)  Ss.,  often  massive  but  usually  sandy  shales,  28  ft.;  (2)  ss.. 
massive,  white  to  yellowish  or  brown,  with  Dicelomus  politus  and  Hyollthes 
primordialis  common,  19'8" ; (3)  ss.,  massive,  gray  to  white  or  yellowish  to  buff 
and  brown,  well  shown  in  old  quarry,  very  fossil iferous,  and  18  ft.  thick;  (4)  ss. 
and  sandy  sh.  alternating,  white  to  bluish,  often  cross-bedded,  well  exposed  along 
river  bank  or  in  lower  quarry,  very  fossiliferous,  22'6". 

E.  Peterson,  1929  (Buffalo  Soe.  Nat.  Scl.  Bull.,  vol.  14,  No.  2).  Dresbach  fm. — 
Underlies  Franconia  ss.  with  suggested  conformity,  but  there  is  some  evidence  of 
erosion  interval  btw.  deposition  of  the  two  fms.,  and  initial  Franconia  deposits  are 
believed  to  be  reworked  Dresbach  sands.  Thickness  of  Dresbach  btw.  300  and  400 
ft.,  but  apparently  considerably  thinner  at  some  localities.  At  surface  the  lower 
limit  of  characteristic  fauna  usually  indicates  base  of  Dresbach.  In  wells  the  base 
of  blue  shales  present  In  lower  part  of  fra.  is  usually  taken  as  lower  limit.  The 
Dresbach  fm.  of  Minn,  has  been  traced  horizontally  and  vertically  into  the  “Eau 
Claire”  of  Wis.  The  lack  of  either  a lithological  or  paleontological  break  btw. 
them  makes  it  evident  they  are  really  one  strat.  unit.  Although  the  outcrops  In 
and  around  Dresbach  are  at  slightly  higher  horizon  than  those  in  vicinity  of 
Eau  Claire,  the  similarity  of  faunas  is  too  great  to  warrant  separation  Into  two 
fms.  Confusion  would  be  avoided  by  dropping  name  “Eau  Claire”  for  a part  of 
the  fm.,  and  retaining  only  the  original  name — Dresbach.  The  unfossiliferous 
coarse  ss.  of  subaerial  origin  referred  by  Ulrich  and  others  to  the  Dresbach  may 
or  may  not  be  a shore  phase  and  contemp.  with  part  of  true  Dresbach  of  type 
area.  However,  no  such  deposit  is  present  in  type  section.  Renaming  this  sub- 
aerial deposit  would  help  to  avoid  confusion. 

A.  C.  Trowbridge  and  G.  1.  Atwater,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  pp.  38-45. 
79).  Dresbach  fm.  should  Include  all  beds  btw.  base  of  Mount  Simon  ss.  and 
base  of  Ironton  memb.  of  Franconia  ss.  The  upper  ss.  of  this  series  of  beds  (which 
Is  60-86  ft.  thick  and  has  heretofore  been  called  Dresbach  ««.)  is  here  renamed 
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Galesville  memb.;  the  underlying  200  ft.  of  ss.  and  sh.  are  here  called  Eau  Claire 
memb. ; and  the  basal  200  ft.  of  88.  are  called  Mount  Simon  memb.  The  Dresbach 
as  thus  defined  Includes  all  beds  exposed  at  Dresbach,  Minn,  and  it  rests  (uncon.?) 
upon  the  red  clastic  series.  It  would  Include  some  beds  that  have  been  called 
Hinckley  ss.,  but  we  believe  these  beds  are  the  Mount  Simon  ss.  and  that  type 
Hinckley  is  older  and  belongs  to  red  clastic  series.  If  future  work  should  prove 
that  type  Hinckley  is  same  as  Mount  Simon  ss.,  then  latter  name  should  be 
abandoned,  as  Hinckley  has  priority. 

J.  M.  Wanenmacher,  W.  H.  Twenhofei,  and  G.  O.  Raasch,  1934  (Am.  Jour.  Sci.,  5th, 
vol.  28,  p.  10).  The  differentiation  of  Mount  Simon  ss.,  “Eau  Claire  trilobite  beds." 
and  the  upper  ss.  is  extremely  questionable,  as  all  are  composed  of  ss.  and  no 
uncon.  has  been  detected  in  the  sequence.  Writers  Incline  to  view  that  there  Is 
only  a single  fm.,  which  they  propose  to  designate  Dresbach.  The  Dresbach  would 
include  topmost  ss..  Eftu  Claire  silty  ss.,  and  Mount  Simon  ss. 

A.  C.  Trowbridge,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  pp.  83,  88-90). 
Dresbach  fm.  is  here  used  to  include  (descending)  Galesvllle  memb..  Eau  Claire 
memb.,  and  Mount  Simon  memb.  The  Galesvllle  and  Eau  Claire  members  are 
exposed  at  Dresbach,  Minn.  The  Franconia  of  Minn.  Survey  In  places  includes 
upper  part  of  Galesvllle  memb.  and  their  Dresbach  includes  in  places  the  lower 
part  of  Galesvllle  memb.  and  all  of  Eau  Claire  memb.  and  In  other  places  is 
Galesvllle  and  Eau  Claire.  (Trowbridge's  sections  describe  all  of  Franconia  and 
Dresbach  at  Dresbach  as  composed  of  ss.,  with  shaly  beds  at  base  of  his  Eau 
Claire  memb.  Fig.  1 of  this  1935  rept.  shows  Dresbach  of  111.  Geol.  Survey 
Galesvllle  memb.  of  Trowbridge  et  al,  and  that  Dresbach  ss.  of  Wls.  and  Minn. 
Surveys  includes  his  Galesvllle,  Eau  Claire,  and  Mount  Simon  members.  The  sec- 
tion of  Dresbach  fm.  at  Galesville  (by  Twenhofei  and  G.  O.  Raasch)  divides  it 
into  86  ft.  of  Galesvllle  memb.  and  81  ft.  of  Eau  Claire  memb.  On  pp.  127  and 
139  arc  statements  : In  central  Wis.  the  Dresbach  ss.  fm.  is  recognisable  but  Mount 
Simon.  Eau  Claire,  and  Galesville  members  can  be  distinguished  only  with  diffi- 
culty if  at  all.  It  is  this  fact  which  led  Trowbridge  and  Atwater,  Twenhofei  and 
Raasch  to  demote  the  fm.  names  proposed  by  Ulrich  to  memb.  names.  (See  also 
paper  by  Twenhofei,  Raasch,  and  Thwaltes,  Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  11, 
1935,  pp.  1687-1744.)] 

The  U.  S.  Geol.  Survey  nt  present  applies  Dresbach  ss.  to  the  beds  overlying 
Eau  Claire  ss.  and  underlying  I ronton  memb.  of  Franconia  ss.,  or  to  unit 
which  Trowbridge  and  Atwater  have  renamed  QalesviUe  memb. 

tDresbach  shale. 

Upi>er  Cambrian : Southeastern  Minnesota. 

N.  H.  Winchell.  1888  (Minn.  Geol.  Nat.  Hist.  Burv.  Final  Rept.,  vol.  2,  p.  364). 
Dresbach  sh. — The  lowest  sh.  seen  at  Dresbach  (Winona  Co.]  consists  of  40  ft. 
of  gray  sh.  underlain  by  35  ft.  of  green  sh.  Is  overlain  by  Dresbach  88.  and 
underlain  by  so-called  Potsdam  ss.  [On  p.  82  he  defines  Dresbach  sh.  of  deep  well 
at  Hastings,  Dakota  Co.,  as  consisting  of  (descending):  Blue  sh.,  70  ft.;  sand 
and  pulverised  green  sand,  20  ft. ; and  dolomltlc  grit  with  gray  sh.  and  sand, 
5 ft.] 

See  also  under  Dresbach  ss.  and  Franconia  ss.;  also  see  Eau  Claire  ss.  In 
some  curly  repts  these  shales  have  been  called  “St.  Croix  shales."  In 
later  repts  they  have  been  named  Eau  Claire. 

Dresden  sandstone.  (In  Pottsville  formation.) 

Pennsylvanian : Southeastern  Ohio. 

E.  Orton,  1884  (Ohio  Geol.  Surv.  vol.  5.  pp.  919.  920,  991).  Dresden  ss.,  10  to  20 
ft.  thick,  lies  in  interval  btw.  Upper  Mercer  clay  and  Lower  Mercer  ore.  in  Hock- 
ing Valley  field.  [On  p.  991  is  said  to  be  same  as  Upper  Conoquennessing  ss., 
and  is  shown  as  occurring  below  Lower  Mercer  coal,  as  overlain  by  Union  Fur- 
nace block  ore,  and  underlain  by  Quakertow'n  coal.] 

Probably  named  for  Dresden,  Muskingum  Co. 

Dresden  amphibolite. 

Pre-Cambrian:  Northern  New  York  ( Adirondacks). 

n.  L.  Ailing,  1918  (N.  Y.  State  Mus.  Bull.  199).  A para  amphibolite,  120  ft.  thick, 
included  in  Grenville  series.  Lies  stratigraphically  beneath  Hague  gneiss.  Type 
loc.  Is  Dresden  Twp,  Washington  Co. 
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Drews  Lake  granite. 

Carboniferous  (?) : Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory,  1900  (U.  S.  G.  S.  Bull.  165.  pp.  106-107,  148-149).  Drew a Lake 
granite. — The  granite  from  Ludlow  quarry  Is  considered  typical  for  Drews  Lake 
dist.  It  exhibits  two  well-marked  varieties  in  different  parts  of  quarry.  The 
highest  rock  exposed  by  the  workmen  has  a grayish-white  color  in  hand  specimen 
and  its  surface  is  sprinkled  Inconspicuously  with  dark  Bpecks ; quartz  is  prominent. 
In  bottom  of  quarry  the  granite  becomes  a dark-gray  variety,  in  which  the  dark 
components  assume  a leading  rOle  and  the  quartz  is  scarcely  noticeable  under 
microscope.  Transitions  btw.  these  two  types  occur.  Both  types  are  of  medium 
grained  uniform  texture,  with  no  porphyritic  tendency.  Named  for  exposures  near 
Drews  Lake,  W.  of  Houlton,  Aroostook  Co. 

On  the  1933  geol.  map  of  Maine,  by  A.  Keith,  the  granite  W.  of  Drews 
Lake  is  mapped  as  Carbf.  and  the  sediments  surrounding  the  lake  as  Sil. 

Dripping  Spring  quartzite.  (Of  Apache  group.) 

Pre-Cambrian:  Central  Arizona. 

F.  L.  Ransome,  1903  (U.  S.  G.  8.  P.  P.  12).  Dripping  Spring  qtzite,  400  ft.  thick, 
is  top  fm.  of  Apache  group  in  Globe  copper  dist.  It  overlies  Barnes  cgl.  and  is 
overlain  by  Globe  Is.  Ixiwer  175  ft.  consists  of  massive  beds  of  streaked  buff  and 
pink  qtzite.  Upper  part  consists  of  thlnner-bedded,  hard,  laminated,  rusty-colored 
qtzite. 

F.  L.  Ransome,  1911  (Min.  and  Sci.  Prefia,  June  3,  1911).  Recent  work  in  Ray 
quad.,  which  adjoins  Globe  quad,  on  S.,  has  revealed  that  Dripping  Spring  qtzite 
as  mapped  in  Globe  quad.  Included  two  qtzites,  each  400  ft.  thick,  separated  by 
250  ft  of  cherty  Is.  The  name  Dripping  Spring  is  restricted  to  the  lower  qtzite. 

F.  L.  Ransome,  1915  (Wash.  Acad.  Sci.  Jour.,  vol.  5,  pp.  380-385).  The  Is.  overlying 
Dripping  Spring  qtzite  restricted  is  here  named  Mescal  Is.  and  the  overlying  qtzite 
Is  here  named  Troy  qtzite.  The  upper  part  of  Dripping  Spring  qtzite  consists  of 
thin  flaggy  and  rusty  beds ; the  middle  part  consists  of  fairly  massive  beds  of 
even-grained  buff  or  pinkish  qtzite  with  flaggy  variegated  red,  brown,  and  gray  beds 
and  some  layers  of  red  and  grayish  sh. ; lower  third  is  hard,  flne-grained  arkosic 
qtzite  striped  by  alternating  bands  of  dull-red,  dark-gray,  and  nearly  black  colors. 
Thickness  400  to  500  ft. 

Named  for  Dripping  Spring  Mtns,  Globe  quad.,  which  owe  their  boldly 
scarped  outlines  to  these  qtzites  and  the  underlying  Barnes  cgl. 

Driscoll  sand. 

A subsurface  sand  in  Fayette  ss.  of  Driscoll  pool,  Duval  Co.,  Tex. 

Driving  Creek  formation. 

Pre-Cambrian:  Ontario. 

R.  <B.  McConnell,  1926  (Ont.  Dept.  Mines  35th  Ann.  Rept.,  pt.  2,  p.  13). 

Droop  sandstone.  (In  Bluefleld  formation.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Giles  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  300,  416).  Droop  ss. — Usually  white,  very  coarse  and  soft,  weathering  into 
white  sand.  Thickness  5 to  60  ft.  Overlies  Talcott  sh.  and  underlies  Possumtrot 
sh. ; all  members  of  Bluefleld  group  [fm.].  Type  loc.  on  Droop  Mtn,  Pocahontas 
Co.,  W.  Va.,  in  vicinity  of  Spice,  Mt.  Zion  Church,  and  West  Droop  School.  Also 
obeerved  in  Mercer,  Monroe,  and  Summers  Counties,  W.  Va.,  and  in  Giles  Co.,  Va. 

Drum  limestone.  (In  Kansas  City  group,  Kansas.) 

Drum  limestone  member  (of  Kansas  City  formation,  Missouri). 

Pennsylvanian : Eastern  Kansas,  northwestern  Missouri,  southeastern 
Nebraska,  and  southwestern  Iowa. 

Q.  I.  Adams,  1903  (D.  S.  G.  S.  Bull.  211,  pp.  3T,  63,  66).  Drum  Is. — Fosslltferoua 
Is.,  2S  to  40  ft.  thick,  overlying  Cherryvale  sh.  and  underlying  Cbanute  sh. 

In  Kang,  the  Kansas  City  is  treated  as  a group  and  the  Drum  as  a fm. 
The  terms  “Drum  group”  and  “Drum  Is."  have  been  used  in  eentrnl 
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northern  Okla.  to  Include  (descending)  Dewey  Is.,  Nellie  Bly  fm.,  and 
Ilogsbooter  Is.,  but  that  usage  has  been  discontinued. 

The  Drum  Is.  of  Hinds  and  Greene  (1915  rept. ) at  Kansas  City  is  now 
stated  (N.  D.  Newell,  Kans.  Geol.  Surv.  Bull.  21,  1985,  p.  40,  and  R.  C. 
Moore,  Kans.  Geol.  Surv.  Bull.  22,  1930.  pp.  104-105)  to  be  an  older 
Is.,  the  type  Westerville.  The  Cherryvale  sh.  has  been  subdivided  by 
K.  C.  Moore  into  5 members,  the  upper  one  of  which  he  has  named 
Quivira  sh.  The  true  Drum  is  now  divided  by  Kans.  Geol.  Surv.  (R.  C. 
Moore,  Bull.  22,  1936)  into  2 members,  Corbin  City  Is.  (oolitic)  above 
and  Cement  City  Is.  (nonoolitic)  below.  According  to  Newell  (1935) 
these  2 members  are  uncon.  R.  C.  Moore  states  (Bull.  22,  1936)  Drum  is 
2 to  00  ft.  thick,  has  been  traced  from  Okla.  line  to  Kansas  City,  and 
has  been  identified  at  various  places  in  northern  Mo.,  Iowa,  and  Nebr. 
(See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1986.) 

Named  for  Drum  Creek,  Montgomery  Co.,  SE.  Kans. 

iDrum  group. 

Pennsylvanian:  Northeastern  Oklahoma. 

C.  N.  Gould.  1925  (Okla.  Geol.  Surv.  Butt.  35,  pp.  73-74),  used  Drum  group  to  Include 
(descending)  Dewey  Is.,  Nellie  Bly  fm.,  and  Hogshooter  Is.,  and  this  usage  of  name 
was  followed  In  several  subsequent  repts  but  has  now  been  discontinued. 

Drumlummon  porphyry. 

Tertiary  (lnte?) : Western  central  Montana  (Marysville  district). 

J.  Barrell,  1907  (D.  S.  G.  S.  P.  P.  57).  Drumlummon  porphyry  dikes. — Younger  than 
Marysville  Uttholith.  (Mapped  on  Drumlummon  Illll,  Just  S.  of  Marysville.  The 
Marysville  bntholith  Is  probably  late  Cret.  or  Tert.  and  may  be  as  young  as  Mio. 
(Personal  communication  from  J.  T.  Pardee.)] 

Drummond. 

Name  applied  by  C.  |R.)  Keyes  (Pan.-Am.  Geol.,  vol.  46,  1920)  to  “G(»  ft.  of 
clays  of  Mid  Tertic  age”  in  Mont.  Derivation  of  name  unknown. 

Drury  shale  and  sandstone  member.  (In  Pottsvllle  formation.) 

Pennsylvanian:  Southwestern  Illinois  (Carbondale  quadrangle). 

J.  K.  Lamar.  1925  (111.  Geol.  Surv.  Bull.  4R,  pp.  23,  91—95,  and  map).  The  Drury 
sh.  and  ss.  mrmb.  of  Pottavllle  fm.  Is  composed  of  sh.,  sandy  sh..  shaly  ss.  and  as., 
with  the  first  three  predominant.  Most  characteristic  lithologic  features  are  the 
sandy  shales  and  shaly  sss.  which  weather  to  a plastic  buff,  cream  or  gray,  sandy  clay. 
Another  typical  feature  is  the  fine  and  very  fine-grained,  thin,  irregularly  bedded  ss. 
which  weathers  white  with  pink  blotches  commonly  mottling  the  white  surface. 
Clay  inclusions,  irregular  current  ripple  marks,  and  mica  are  common.  The  83.  la 
locally  qtxltlc  and  not  micaceous.  Carbonaceous  material  occurs  throughout  as  thin 
partings  or  Inmlnae.  Small  lenses  of  coal  are  present  in  W.  port  of  quad.  Thick- 
ness 50  to  120  ft.  Ides  conformably  on  I.ick  Creek  ss.  memb.  of  Pottsvllle  and  is 
conformably  overlain  by  Makanda  ss.  memb.  Named  for  excellent  exposures  along 
Drury  Creek,  particularly  la  bluffs  S.  of  Makanda,  Jackson  Co. 

tDr.v  bone  limestone. 

A descriptive  term  originally  applied  to  Neva  Is.  by  Swallow,  according  to 
C.  N.  Gould  (1925). 

Dry  shale.  (In  Wabaunsee  group.) 

Pennsylvanian : Enstern  Kausas. 

R.  C.  Moore.  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  22.  236,  etc.).  Dry  sh.  is  here 
applied  to  shaly  beds,  5 to  20  ft.  or  more  tblck,  that  separate  Dover  Is.  from  next 
blgber  (Grandbaven)  Is.  Is  bluish  gray  and  for  most  part  clayey,  but  suudy  beds 
appear  In  places.  In  southern  Kans.  a thin  coal  occurs  near  top.  Is  well- 
defined  unit  from  Shawnee  Co.,  Kans.,  S.  to  Okla.  line,  but  to  N.  It  coalesces  with 
Friedrich  sh.  above  and  Orandhaven  la.,  which  disappears,  although  It  Is  possible 
the  Orandhaven  beds  grade  laterally  Into  the  sb.  Where  the  sh,  btw.  Dover  and 
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Jim  Creek  las.  cannot  be  subdivided  it  may  be  called  Dry-Fricdrich  ah.  Type  loc., 
Dry  Creek,  8W.  of  Emporia,  in  sec.  5,  T.  20  8..  R.  11  E. 

This  name  appears  to  have  first  appeared  in  print,  without  definition,  in 
a table  by  R.  C.  Moore  published  opp.  p.  14  of  Univ.  Kuns.  Bull.  20,  May  1, 
1935. 

Dry  Creek  shale. 

Upper  Cambrian:  Central  southern  and  western  central  Montana. 

A.  C.  Peale,  1893  (U.  S.  Q.  S.  Bull.  110).  Dry  Creek  shales. — Shales  or  shaly  calc, 
ass.  which  rest  on  the  glauconitic  or  pebbly  layers  that  cap  the  mottled  Irb.  of 
Gallatin  fm.  in  Threeforks  region  and  are  overlain  by  the  pebbly  Isa.  forming  top 
uieinb.  of  the  Gallatin.  Outcrops  obscure  in  most  places.  Beat  exposure  seen 
Is  on  Dry  Creek  [NE.  corner  of  Threeforks  quad.],  where  thickness  is  30 ± ft.  llere 
they  consist  of  brownish-yellow,  red,  and  pink  sss.,  saccharoldal,  breaking  into 
thin  laminae,  with  streaks  and  seams  of  calclte.  No  fossils. 

A.  C.  Peale,  1896  (U.  8.  G.  S.  Threeforks  folio.  No.  24).  Dry  Creek  shahs, 

consisting  of  30  ft.  of  brownish,  yellow,  red,  and  pink  saccharoldal  shales  and  thln- 
bodded  sss.,  are  overlain  by  145  ft.  of  light-colored  laminated  las.,  pebbly  through- 
out and  glauconitic.  [Type  loc.  of  Dry  Creek  sh.  is  in  NE.  corner  of  Threeforks 
quad.] 

W.  H.  Weed,  1899  (U.  8.  G.  8.  Fort  Benton  folio.  No.  55).  The  brick-red  shales 
and  ls8.  constituting  Dry  Creek  sh.  are  overlain  by  100  ft.  of  Yogo  Is. 

W.  H.  Weed.  1899  (U.  8.  G.  S.  Little  Belt  Mtns  folio.  No.  56).  The  reddish 
argill.  or  area,  beds  of  Dry  Creek  sli.,  usually  about  40  ft.  thick,  are  underlain 
by  Pilgrim  Is.  and  overlain  by  Yogo  Is.,  which  consists  of  gray  or  mottled  Is.  with 
a few  layers  of  intorbedded  Bh. 

A.  Knopf,  1913  (U.  S.  G.  8.  Bull.  527.  p.  91).  Dry  Creek  ah.  of  Helena  dist.  [NW.  or 
Threeforks  quad.]  consists  of  40  ft.  of  light-colored  brownish-yellow,  red,  and  pink 
shales  and  calc.  ss.  Correlated  on  basis  of  lithology  and  strat.  position  with  Dry 
Creek  sh.  of  Thn^forks  and  Little  Belt  regions. 

C.  F.  Deiss,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  8,  pp.  1258-1342),  proposed  that 
Yogo  Is.  be  discarded,  and  defined  Dry  Creek  sh.  as  uncon.  overlain  by  Dev. 
rocks.  In  upper  part  of  his  Dry  Creek  sh.  he  included  a great  thickuess  of  Iss. 

Dry  Creek  formation. 

Eocene:  Northern  California  (Chico  quadrangle). 

V.  T.  Allen,  1929  (Calif.  Univ.  Pub.,  Bull.  Dept.  Geol.  Sci„  vol.  18.  No.  14,  pp. 
367-369,  400,  401,  403).  Above  the  Chico  ss.  (Cret.)  of  Oroville  Table  Mtn  are 
gray  shales  with  flakes  of  biotite  and  casts  of  Eocene  fossils,  overlain  conformably 
by  80 ± ft.  of  light-colored  biotite  sands  containing  fragments  of  wood  and  leaves. 
Apparently  it  was  from  these  shales  that  Turner  collected  casts  of  Corbiculo. 
Best  section  is  exposed  in  steep-walled  valley  formed  by  a tributary  of  Dry 
Creek.  Thickness  of  fm.  probably  over  180  ft.  The  name  Dry  Creek  fm.  Is 
suggested  for  these  beds,  from  the  tributary  along  which  the  section  is  displayed. 
Conformably  underlies  lone  fm..  which  here  consists  of  white  quartz-anauxitc 
sands  and  clays,  cross-bedded. 

Dry  Creek  sandstone  member. 

Mississippi  n : Southern  Indiana  (Washington,  Lawrence,  and  Jackson 
Counties). 

P.  B.  Stockdale,  1931  (Ind.  I>ept.  Cons.,  Dlv.  Geol.  Pub.  98,  pp.  76,  238,  243,  246). 
Dry  Creek  aa.  memb.  of  Edwardsville  fm. — Persistent  bed  of  heavy  ss.,  not  far 
above  middle  of  Edwardsville  fm.,  of  sufficient  areal  extent  to  be  considered  n 
memb.  Lies  higher  in  Edwardsville  fm.  than  Brownstown  Hills  ss.  memb.,  its 
strat.  position  being  60  to  65  ft.  below  top  of  Edwardsville.  It  is  very  flno- 
grahu-d  ss.,  with  some  clay,  and  of  gray  to  buff  color.  In  ravine  tributary  to 
Dry  Creek  and  along  road  8.  center  soc.  35,  T.  6 N.,  R.  2 E.,  3 mi.  S.  of  Norman 
Station,  It  is  4 ft.  thick;  on  road  W.  of  Norman  Station  it  is  2 ft.  thick;  and  8. 
of  Norman  Station  it  is  5 ft.  thick.  It  rests  on  a blue  to  blue-gray,  very  sandy 
sh.  or  shelly  ss.  Named  for  prominence  along  Dry  Creek,  both  E.  and  W.  of 
Jackson-Lawrence  Co.  line. 

Dry  Fork  erosion  cycle. 

Name  applied  by  G.  R.  Mansfield  (Jour.  Geol.,  vol.  32,  1924,  p.  485)  to  u 
Pleist.  erosion  cycle  in  SE.  Idaho. 
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Dublin  blue  shale. 

Middle  Devonian : Central  Ohio. 

E.  Claypole.  1903  (Am.  Geol.,  vol.  32,  pp.  19,  20,  34,  35).  Dublin  blue  sh. — Thin 
shaly  beds,  known  as  blue  lss.,  32  ft.  thick ; fossiliferous  In  lower  part  bat  barren 
and  flinty  above.  Overlain  by  thin-bedded  blue  Cornifcrous-Hamilton  Is.,  and  under- 
lain by  "Bone  bed”  [p.  34  states  lies  few  ft.  above  "Bone  bed”],  which  rests  on 
Columbus  la.  Of  Marcellus  age. 

Forms  lower  part  of  Delaware  Is. 

Named  for  exposures  along  Scioto  River  near  Dublin,  Franklin  Co. 

Dubois  greenstone. 

Pre-Cambrian:  Central  western  Colorado  (Gunnison  River  region). 

J.  P.  Hunter,  1925  (U.  S.  G.  S.  Bull.  777).  Dubol s greenstone. — A series  of  meta- 
morphosed basic  rocks  of  class  called  metabasites  by  Hackman,  comprising  horn- 
blende gneisses,  amphibole  schists,  chlorite  schists,  and  basic  associates  that 
extend  in  a zone  of  varying  width  (1  to  4 mi.)  and  persistency  from  Lake  Fork 
of  Gunnison  River  on  W.  to  beyond  South  Beaver  Creek  on  E.  Belong  to  the 
metamorphic  complex  of  Gunnison  River  region,  and  believed  to  be  younger  than 
most  of  the  schist  and  gneiss  complex.  Named  for  exposures  at  old  mining  camp 
of  Dubois,  on  Goose  Creek.  Assigned  to  Archean. 

Ou  1935  geol.  map  of  Colo,  this  fm.  was  included  in  Gunnison  River  series, 
which  comprises  the  oldest  exposed  pre-Camb.  rocks  of  Colo.  The 
terms  "Algonkian  system”  and  "Archean  system”  having  been  discarded 
by  U.  S.  Geol.  Survey,  the  Dubois  greenstone  is  now  classified  as  pre- 
Camb. 

Da  Bois  limestone.  (In  Topeka  limestone.) 

Pennsylvanian:  Southwestern  Iowa,  southeastern  Nebraska,  northeastern 
Kansas,  and  northwestern  Missouri. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1.  2d  aer.,  pp.  42,  52.  53).  DuBois  Is. — 
One  or  two  dark  blue,  dense,  fossiliferous  Iss.  forming  large  flat  blocks.  Thick- 
ness 2%  ft.  near  DuBois,  Nebr.,  1'  1"  in  Knns.  and  Mo.  Underlies  Holt  sh.  and 
overlies  Turner  Creek  Bh..  all  included  in  Topeka  Is.  Named  for  exposures  on 
Turner  Creek  8E.  of  DuBois.  Nebr.  [This  is  definition  followed  by  R.  C.  Moore 
and  G.  E.  Condra  in  their  Oct.  1932  revised  classification  chart  of  Penn,  rocks 
of  Kans.  and  Nebr.  and  by  R.  C.  Moore  in  his  1936  classification  (Kans.  Geol. 
Surv.  Bull.  22).] 

Dubose  sands  and  clays. 

Eocene  (Jackson)  : Southeastern  Texas  (Gonzales  County). 

A.  C.  Elllsor,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  11,  pp.  1302,  1314,  etc.).  Dubose 
sands  and  dags. — Series  of  sands  and  fossiliferous  green  and  brown  shales  with 
beds  of  volcanic  ash  and  glass,  also  beds  of  ashy,  peaty  shales ; numerous  septarla 
and  cone-ln-cone  concretions.  One  exceptionally  definite  boulder  horizon  Is  exposed 
on  Sandies  Creek,  Dubose  Ranch,  Gonzales  Co.,  where  Catahoula  "rice  sands”  lie 
uncon.  on  Dubose  zone.  Lies  stratigraphically  above  Stone’s  Switch  sand  and 
below  Callibam  sand,  all  zones  in  Whitsett  fm.  as  here  defined. 

Dubuque  formation.  (In  Richmond  group.) 

Upper  Ordovician:  Eastern  Iowa,  southeastern  Minnesota,  southwestern 
Wisconsin,  and  northwestern  Illinois. 

F.  W.  Sardeson,  1907  (Geol.  Soc.  Am.  Bull.,  vol.  18,  p.  193).  Dubuque  fm. — Irregular 
Is.  and  lnterlaminated  carbonaceous  shales,  10  ft.  thick  at  Dubuque,  Iowa,  extend- 
ing from  "cap  rock”  below  up  to  blue  shales  of  Maquoketa  memb.  of  Maquoketa 
series.  Coincides  with  TripHcia  bed  or  zone,  and  forms  basal  part  of  Maquoketa 
series  or  stage.  Overlain  by  Maquoketa  fm.  proper  and  underlain  by  Galena  fm. 

E.  O.  Ulrich,  1924  (WIs.  Acad.  Sci.  Trans.,  vol.  21,  pp.  71-93).  Dubuque  Is.  is  basal 
Richmond,  and  older  than  Fern  vale  Is.  (which  to  S.  underlies  Maquoketa  sb.],  and 
older  than  Maquoketa  sh.  In  western  Wis.  and  Iowa  the  Maquoketa  overlies 
Dubuque  fm.  where  Dubuque  is  present. 

See  also  under  Volga  shales. 

A.  C.  Trowbridge  et  al.  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  fig.  1.  p.  61, 
etc.),  classify  Dubuque  as  of  Trenton  age  and  include  it  in  Galena  group,  as  they 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  637 


call  the  Galena  dol.  On  p.  27  Trowbridge  stated  Prosser,  Stewartville,  and  Dubuque 
can  be  seen  in  Jo  Daviess  C’o.,  111. 

Named  for  Dubuque,  Dubuque  Co.,  Iowa. 

Dubuque  terra ne. 

Quaternary:  Iowa. 

C.  [ R.  1 Keyes.  191*1  (Iowa  Acad.  Bci.  Proc.,  vol.  21,  p.  186).  Dubuque  terranc.— 

Clays  (geest),  10  ft.  thick,  of  pre-Nebraska  age.  Assigned  to  early  Quaternary  or 
Epicene  series. 

Probably  named  for  Dubuque,  or  Dubuque  Co. 

Duchesne  limestone. 

C.  [R.)  Keyes,  1924  (Pan-Am.  Geol.,  vol.  41.  pp.  36,  300).  Duchesne  Is. — 8hales  and 
Is.,  250  ft.  thick,  underlying  Bishop  ss.  In  Utah.  Btratigraphlcally  uncon.  above 
McElmo  fm.,  and  compose  basal  fm.  of  Flaming  Gorge  series.  May  correspond 
exactly  to  the  similar  Sundance  shales  and  limestone.  [Derivation  of  name  not 
stated.) 

According  to  A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeside,  Jr.,  1936  (U.  S. 

G.  S.  P.  P.  183,  chart  opp.  p.  40),  the  Bishop  ss.  and  Duchesne  Is.  of 
Keyes  are=Entrada  ss.  and  Carmel  fm.,  both  Upper  Jurassic. 

Duchesne  formation. 

Oligocene:  Northeastern  Utah  (Uinta  Basin). 

O.  A.  Peterson,  1932  (Carnegie  Mus.  Annals,  vol.  21,  No.  2.  pp.  61-63,  pi.  1). 

Duchesne  fm. — Name  proposed  (upon  suggestion  of  Prof.  W.  B.  8cott  of  Prince- 
ton Univ.)  for  the  Olig.  fm.  named  “Upper  Uinta"  by  Peterson  and  Kay  In 
Carnegie  Mus.  Annals,  vol.  20,  pp.  293-305,  1931.  This  Olig.  horison,  1,372  ft. 
thick,  rests  upon  Upper  Eocene  (Horizon  C)  In  Uinta  Basin.  Duchesne  River  (in 
Duchesne  Co..  Utah,  which  has  Its  source  on  S.  side  of  Uinta  Mtns. ) traverses  these 
Basal  Olig.  beds  before  its  confluence  with  Green  River  Vj  mi.  below  Ouray,  Utah. 

The  area  covered  by  these  Olig.  strata  has  an  E.-W.  extent  of  approx.  80* mi.,  and 
seldom  exceeds  12  to  15  ml.  in  N.-S.  direction  along  N.  margin  of  Uinta  Basin. 

From  Randlette  westward,  along  Duchesne  River,  these  Olig.  beds  are  quite  clearly 
defined  from  underlying  Uinta  series  (Horizon  C).  They  consist  of  sss.  that  weather 
out  to  reddish  brown  cliffs,  which  rest  on  softer  clays  (Horizon  C of  the  Uinta) 
along  the  streams  and  on  the  divides  btw.  Lake  Fork,  "Dry  Gulch,"  Duchesne,  and 
the  course  of  other  rivers.  Although  a tentative  division  was  made  by  Peterson 
and  Kay  btw.  the  Duchesne  beds  and  the  underlying  Uinta  strata  eastward  from 
Randlette,  the  distinction  btw.  the  two  horizons  Is  not  so  clear  toward  eastern  end 
of  basin.  The  relationship  of  fauna  of  Duchesne  Olig.  is  less  sharply  defined  from 
that  of  underlying  Uinta  (Horizon  C)  than  is  usually  the  case  in  superimposed 
horizons  of  other  localities,  but  there  la  an  advance  corresponding  to  that  of  the 
lithological  change  noted.  The  Olig.  may  thus  be  regarded  as  a horison  perfectly 
transitional  btw.  Upper  Eocene  and  C hadron  horizon  of  White  River  series  of 
8.  Dak.  But  the  Sage  Creek  beds  of  Mont,  may  have  to  be  placed  btw.  the 
Chadron  of  Nebr.  and  Dakota  and  the  Duchesne  series  of  Utah.  The  Duchesne 
Olig.  Is  overlain  by  talus  of  Bishop  cgl. 

J.  L.  Kay,  1934  (Carnegie  Mus.  Annals,  vol.  23,  pp.  357-359.  map,  pis.  45,  46). 

Duchesne  fm.  (proposed  by  Prof.  W.  B.  Scott)  is  preoccupied  by  Keyes*  name 
for  a Jurassic  Is.  A new  name  is  required  for  Olig.  fm.,  but  writer  feels  that 
there  will  be  less  confusion  if  •‘Duchesne"  is  retained  In  the  new  term.  At  Prof. 

Scott's  suggestion  the  name  Duchesne  River  is  now  proposed  for  the  lower  Olig.  fm. 
of  Uinta  Basin.  Utah.  To  S.  the  fm.  lies  conformably  on  horizon  C of  Uinta 
Eocene,  but  with  greater  or  less  uncon.  on  older  rocks  along  its  N.  border.  The 
fm.  Is  divided  into  3 named  horizons.  [For  definitions  of  these  3 horizons  see  under 
Rondlctt  horison.] 

Duchesne  River  formation. 

Oligocene:  Northeastern  Utah. 

See  1934  entry  under  Duchesne  fm. 

Duck  Creek  formation.  (In  Washita  group.) 

Lower  Cretaceous  (Comanche  series) : Northeastern  Texas  and  central 
southern  Oklahoma. 

R.  T.  Hill,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pp.  504.  516).  Duck  Creek  chalk.— 

Crumbling  white  chalky  Is.  alternating  with  chalky  marls.  Thickness  100  ft. 

/ 
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Overlies  Kiamltla  clays  and  underlies  Fort  Worth  Is.  in  Ind.  Ter.  and  Grayson  and 
Cooke  Counties,  Tex.  Included  In  Washita  div.  [group]. 

W.  M.  Winton  and  W.  8.  Adkins,  1919  (Univ.  Tex.  Bull.  1931),  divided  Duck  Creek  fra. 
Into  several  members  and  proposed  a restriction  of  name  to  basal  2 members. 
(See  1919  entry  under  Fort  Worth  Is.) 

The  U.  S.  GeoL  Survey  still  uses  the  original  definition  of  this  name. 
Named  for  Duck  Creek,  Grayson  Co.,  Tex. 

tDuck  Creek  limestone. 

tDuck  Creek  limy  marl. 

fDuek  Creek  marl. 

tDuck  Creek  marly  lime. 

See  1919  entry  under  Fort  Worth  Is. 

tDudley  limestone. 

t Dud  ley  series. 

Ordovician : New  York. 

T.  A.  Conrad.  1839  (N.  Y.  Geol.  Surv.  3d  Kept.,  pp.  58-59).  applied  Dudley  Is.  and 
Dudley  series  to  Is.  exposed  at  Dudley,  which  he  originally  believed,  from  contained 
fossils,  to  be  younger  than  Trenton  Is.,  but  which  he  finally  concluded  corresponds 
in  age  to  Trenton  Is. 

Dudley  shale.  (In  Pleasanton  group,  Kansas.) 

Dudley  shale  member  (of  Pleasanton  formation,  Missouri). 

Pennsylvanian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  I.  Adame,  1903  (IT.  8.  G.  8.  Bull.  211,  p.  34).  Dudley  sh. — Shales,  about  150  ft. 
thick,  with  some  ss.  and  some  thin  Is.,  overlying  Parsons  Is.  and  underlying 
Hertha  is.  Top  fm.  of  Pleasanton  group  in  Kans.  In  8E.  Kans.  is  basal  memb. 
of  Coffeyville  fm.  Underlies  Hertha  Is.  and  overlies  Parsons  fm. 

This  definition  of  Dudley  sh.  was  followed  for  many  years. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  8th  Ann.  Field  Conf.  Guidebook,  p.  89).  Name 
Dudlt-y  sh.  is  now  to  be  applied  to  «h.  above  the  Lenapah  and  beneath  the  pre- 
Missouri  uncon.,  which  lies  at  base  of  Bourbon  group  [new  name].  [This  is  a 
restriction  of  Dudley  sh.  (to  lower  part).  This  definition  was  also  adopted  by 
Moore  and  G.  E.  Condra  In  their  Oct.  1932  revised  classification  chart  of  Penn, 
rocks  of  Knns.  and  Nebr.] 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  p.  19).  Because  lH*s  Moines 
Missouri  bdy  lies  within  and  probably  near  base  of  Dudley  sh.  it  is  advisable 
to  abandon  Dudley. 

R.  C.  Moore.  1938  (Kans.  Geol.  Sun'.  Bull.  22.  p.  67).  Dudley  sh.  discarded.  It 
presumably  includes  upper  Des  Moines  beds  and  lower  Missouri  sh.  and  ss.  equiv. 
to  Bourbon  fm.  New  name  Memorial  sh.  introduced  for  Dudley  sh.  as  defined  by 
Moore  in  1932. 

See  Kans.-Ncbr.  chart  compiled  by  M.  G.  Wilmarth,  1936.  The  U.  S.  Geol. 
Survey  has  not  had  occasion  to  consider  these  modified  definitions. 

Named  for  Dudley,  Neosho  Co.,  Kans. 

Duffin  limestone. 

Upper  Devonian:  East-central  Kentucky. 

A.  F.  Foe  rate.  1905  (Ky.  Geol.  Surv.  Bull.  6.  p.  145)  and  1906  (Ky.  Geol.  Surv.  Bull. 
7,  p.  97).  Duffin  layer. — Brownish-yellow  Is..  2 inches  to  12  ft.  thick,  having 
brecciated  appearance,  forming  top  of  Dev.  Is.  In  Lincoln.  Montgomery,  Boyle, 
Clark,  and  Garrard  Counties.  Overlain  by  Ohio  sh.  and  underlain  by  other  Dev. 
lss.  [8ee  also  under  Boyle  Is.] 

T.  E.  Savage,  1929  (Geol.  8oc.  Am.  Bull.,  vol.  40,  p.  112),  stated  thut  Duffin  fossils 
suggest  Tully  (Upper  Dev.)  time. 

T.  E.  Savage,  1930  (Ky.  Geol.  Surv.,  ser.  6.  vol.  33.  pp.  1-21),  transferred  Duffin 
layer  to  New  Albany  sh.,  because  at  many  places  in  K.v.  lenses  and  layers  of  a 
Is.  or  dol.  similar  in  composition  to  Duffin  layer  and  in  some  places  carrying  similar 
fossils,  are  interbedded  in  the  black  sh.  for  9 to  15  ft.  above  its  base,  and  stated 
that  this  indicutes  that  basal  sandy  dolomitic  Duffin  layer  belongs  with  New 
Albany  period  of  deposition  rather  than  with  underlying  Middle  Dev.  Is. 
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T.  E.  Savage,  1931  (Ky.  Geol.  Surv.,  ser.  6,  vol.  30,  pp.  218,  234).  Dujfln  Is. — 
In  Estill  and  Powell  Counties  has  furnished  a Tully  fauna,  which  was  also  present 
in  lenses  or  bands  of  similar  Is.  that  was  interbedded  with  the  black  New  Albany 
sb.  for  several  ft.  above  base  of  that  fm.  Fauna  listed. 

Named  for  Duffin  cut,  % mi.  N.  of  Junction  City,  Boyle  Co. 

Dugout  clay  and  gravel. 

Miocene  and  Pliocene:  Western  Texas. 

J.  A.  Udden,  1907  (TJniv.  Tex.  Bull.  93,  pp.  17,  08).  Dugout  clays  and  gravels. — 
Nonfosalllferous  clays.  Blits,  sands,  and  gravels,  chiefly  the  finer  sediments ; 100 
to  300  ft.  thick.  Overlie  Cret.,  and  are  undoubtedly  older  than  alluvial  deposits 
in  valley  of  Rio  Grande,  for  they  lie  at  higher  level  and  have  suffered  extensive 
erosion.  Possibly  an  old  alluvial  drift  laid  down  by  Tornillo  Creek.  Assigned 
to  Mio.  and  Plio. 

Named  for  Dugout  wells,  near  Boquillas,  Brewster  Co. 

Dugout  beds. 

Pennsylvanian:  Trans-Pecos  Texas  (Marathon  Basin). 

C.  L.  Baker  and  W.  F.  Bowman,  1917  (Unlv.  Tex.  Bull.  1753.  pp.  104-105)  listed 
fossils  from  beds  exposed  in  vicinity  of  Dugout  Creek  at  Payne’s  ranch  westward 
to  “Permo-Carbf.”  contact,  which  they  assigned  to  Tesnua  fm. 

C.  L.  Baker,  1928  (A.  A.  P.  G.  Bull.,  vol.  12,  No.  11.  pp.  1111-1110).  [Discusses 
recent  papers  by  C.  Schuchert  (Am.  Jour.  Sci.,  5th.  vol.  14,  1927,  pp.  382-401) 
and  P.  B.  and  R.  E.  King  (Unlv.  Tex.  Bull.  2801,  1928,  pp.  109-145),  and 
criticises  their  reference  to  Gaptank  fm.  of  the  beds  on  Dugout  Creek,  W.  of 
town  of  Marathon.  He  states:)  Lithologically  the  strata  show  more  differ- 
ences than  resemblances.  The  strata  W.  of  Marathon  have  no  coarse  heavy  cgls. ; 
the  sss.  are  different  and  have  none  of  the  typical  gray  Is.  beds  of  development  com- 
parable with  those  of  true  Gaptank.  Greatest  resemblance  is  in  the  shales.  Im- 
possible to  trace  Gaptank  westward  into  the  strata  W.  of  Marathon,  because  of 
wide  belt  of  alluvium.  Writer  originally  included  these  strata  with  the  Tesnus 
because  they  lithologically  resemble  that  fm.  more  than  any  other  known  fm. 
He  still  thinks  it  possible  they  may  be  a marine  equlv.  of  the  Tesnus,  although 
of  late  years  he  has  been  more  inclined  to  consider  them,  at  least  In  part,  the 
equlv.  of  the  Btrawn  of  centrul  Tex.,  which  they  faunally  and  lithologically  resemble 
more  than  any  other  known  fm.  in  central  Tex.  Although  originally  reluctant  to 
publish  a new  name  for  these  strata,  the  writer,  who  was  first  to  describe  them 
and  to  collect  and  identify  fossils  from  them,  will  now  propose  for  them  the 
name  Dugout  beds,  his  original  fleld  name.  Writer  still  believes  them  to  be  older 
than  Gaptank  fm. 

P.  B.  King,  1931  (Unlv.  Tex.  Bull.  3038,  pp.  31,  45-40.  49).  Evidence  obtained 
by  writer  and  R.  E.  King  indicate  “Dugout  beds”  of  Baker  are  of  Gaptank  age. 
Their  Gnptank  age  was  originally  announced  by  Schuchert  and  was  restated  by 
R.  E.  King  and  writer.  The  beds  contain  diagnostic  fossils,  which  indicate  Can- 
yon and  Cisco  age.  Differences  In  lithology  btw.  type  Gaptank  and  Dugout  beds 
is  explained  by  fact  that  movements  Inaugurating  the  Caballog  disturbance  had 
already  begun  in  mid-Gaptank  time,  but  these  early  phases  were  essentially  local, 
so  that  the  cgls.  at  Gap  Tank  are  of  Canyon  age,  while  those  W.  of  Marathon  are 
somewhat  younger  and  of  different  composition.  The  beds  on  Dugout  Creek  con- 
sist of  1.500±  ft.  of  alternating  sss.  and  shales,  with  one.  perhaps  two,  thin  beds 
of  gray  Is.,  and,  at  base,  20  ft.  of  gray,  granular,  in  places  conglomeratic.  Is.  pass- 
ing upward  into  fine-grained  sandy  Is.  This  basal  Is.  contains  Chaetetes  millcpora - 
ecus  and  Fusulinella  meeki,  and  is  considered  to=the  Chaetetes  Is.  that  forms  base 
of  Gaptank  fm.  in  type  area.  It  is  underlain  by  shales  and  sss.  assigned  to 
Haymond  fm.  Along  Dugout  Creek  overthrust  the  Gaptank  has  been  overriden 
by  great  mass  of  pre-Carbf.  rocks. 

Dukes  boulder  bed. 

Pleistocene:  Southeastern  Massachusetts  (Marthas  Vineyard)  and  south- 
eastern Rhode  Island  (Block  Island). 

J.  B.  Woodworth  and  E.  Wlgglesworth,  1934  (Harvard  Coll.  Mus.  Comp.  Zool.  Mem., 
vol.  52,  p.  163).  Dukes  boulder  bed . — A remarkable  bed  of  glacial  bowlders  en 
tirely  free  from  clay ; locally  cemented  by  limonltc.  Overlies  Aquinnah  cgl.  and 
underlies  Weyquosque  fm.  Occurs  only  at  Gay  Head  Cliffs  fold  on  Marthas 
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Vineyard  and  at  Clay  Head  on  Block  Island.  Named  for  occurrence  in  Dukes  Co., 
Mass.  Correlated  with  early  part  of  Nebraskan  stage  of  Mississippi  Valley  region. 

Daley  Lake  group. 

Pre-Cambrian : Labrador. 

J.  E.  Gill,  C.  Tolman,  and  H.  M.  Bannerman,  1935  (Geol.  Soc.  Am.  Proc.  1934.  p.  78). 

Duluth  gabbro. 

Pre-Cambrian  (middle  or  late  Keweenawan):  Northeastern  Minnesota, 
northern  Wisconsin,  and  northern  Peninsula  of  Michigan. 

R.  D.  Irving,  1883  (U.  8.  G.  8.  3d  Ann.  Rept.,  pp.  124,  134),  described  very  coarse 
gabbrog  (Bad  River  gabbros  and  Duluth  gabbron)  at  base  of  Keweenaw  series. 

J.  M.  Clements,  1903  (U.  8.  G.  8.  Mon.  45,  p.  397).  Duluth  gabbro. — Varies  from 
coarse-grained  granular  rock  to  relatively  fine-grained  rock ; also  in  places  possesses 
a gneissic  structure.  Named  for  development  near  Duluth.  Minn.  Is  intrusive. 

This  intrusive  fm.  is  now  regarded  as  middle  or  late  Keweenawan. 

t Duluth  group. 

Pre-Cambrian  (Keweenawan)  : Northeastern  Minnesota. 

R.  D.  Irving.  1883  (U.  8.  G.  8.  3d  Ann.  Kept.,  pi.  14,  pp.  134,  142-146,  185;  als^ 
D.  8.  G.  8.  Mon.  5,  p.  266 >.  Duluth  f/rt>tfp.^-8uccession  of  heavy  but  sharply 
defined  beds  of  very  fine-grained  but  aphanitic  rocks  belonging  to  ashbed  type  of 
diabases  and  diabase  porphyrltes,  and  including  a few  beds  of  rather  coarse- 
grained orthoclase  free  gabbro  and  a little  Interleaved  detrital  material.  Thick 
ness  5.000  ft.  Included  in  Keweenaw  series.  Exposed  along  N.  side  of  St  Louis 
River  up  to  Duluth. 

A.  II.  Elftman.  1898  (Am.  Geol.,  vol.  21,  pp.  90-109,  175-188.  and  map).  Part 
of  Duluth  group  of  Irving  is  Included  in  my  Temperance  River  rnernb.  and  part  of 
it  in  my  Beaver  Bay  diabase. 

Duluth  granite. 

Trade  name  of  stone  quarried  from  Duluth  gabbro. 

Duluth. 

Name  applied  to  a glacial  lake,  of  Pleist.  age,  and  to  its  beaches,  in  Lake 
Superior  region. 

Dumble  beds. 

See  Swallow  belt,  terrane , or  fms . 

Dun  limestone. 

Pennsylvanian:  Southeastern  Kansas. 

Robt.  Hay,  1887  (Kans.  Acad.  Sci.  Trans.,  vol.  10,  p.  7).  Dun  Is. — Ls.t  100  ft. 
thick,  in  middle  of  Interval  btw.  Fall  River  ss.  and  Neodesba  Iss.  In  Wilson  Co. 
Probably  same  as  thick  Humboldt  Is.  of  Neosho  Valley,  having  same  irregularity 
of  structure  and  apparently  same  fossils.  Separated  from  underlying  Neodesha 
ss.  by  80  to  100  ft.  of  sh.  and  from  overlying  Fall  River  ss.  by  145  ft.  of  sh..  Is., 
and  ss. 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22,  p.  124).  fDun  is.  of  llay  Included 
Plattsburg,  Vilas,  and  Stanton  fms. 

Named  for  Dun,  Wilson  Co. 

Dunbar  series. 

Carboniferous  (Mississippian  ?)  : Nova  Scotia. 

P.  D.  Trask  and  K.  F.  Mather,  1927  (Wash.  Acad.  Sci.  Jour.,  vol.  17,  p.  324). 

Duncan  chert. 

Mississippian:  Northern  California  (Colfax  quadrangle)- 

W.  Lindgren,  1900  (U.  S.  G.  8.  Colfax  folio.  No.  66.  p.  2).  From  Duncan  Peak 
there  extends  across  North  Fork  of  American  River  to  viclnHy  of  Monumental 
Hill  a belt  of  gray  or  brown  chert,  referred  to  ns  Duncan  chert.  It  is  well  exposed 
in  canyons  near  Canada  Hill  and  In  canyon  of  the  main  river.  This  chert  Is  In  all 
probability  not  of  clastic  origin,  and  may  have  been  derived  from  Is.  by  a process 
of  silicification.  Included  in  Blue  Canyon  fm. 
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Duncan  formation. 

Cretaceous  (?):  British  Columbia. 

C.  H.  Clapp,  1917  (Canada  Geol.  Surv.  Mem.  96,  p.  232).  [Assigned  to  Cret. ; but 
M.  F.  Bancroft  (Canada  Geol.  Surv.  Summ.  Rept.  1917,  pt.  B.  p.  36,  1918) 
assigned  Duncan  series  to  pre-Camb.,  B.  C.) 

Duncan  sandstone. 

Permian:  Central  southern  and  southwestern  Oklahoma. 

C.  N.  Gould,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  pp.  324-341,  map).  Duncan  ms. — Consists 
of  two.  sometimes  three,  ledges  of  white  or  buff  ss..  sometimes  dolorultic,  separated 
by  shales.  Thickness  75  to  250  ft.  To  N.  of  its  max.  development  it  is  difficult  to 
trace.  Underlies  Cbickasba  fm.  and  overlies  Lower  Enid.  The  Chickasha  and 
Duncan  correspond  to  Upper  Enid.  The  presence  or  absence  of  a continuous  uncon. 
at  its  top  and  base  is  still  a mooted  question.  Forms  an  escarpment  Just  N.  of 
Duncan,  Stephens  Co.  [This  is  approved  definition  of  Duncan  ss.  On  p.  313  of 
publication  above  cited  R.  W.  Sawyer  applied  name  Duncan  mm.  to  Gould's  Duncan 
ss.  and  overlying  Clilckasha  fm.] 

This  ss.  (which  has  been  mapped  on  1926  Okla.  geol.  map  from  its  type  loc., 
in  Stephens  Co.,  Okla.,  to  Red  River)  is  now  known  to  be  same  as  San 
Angelo  ss.  of  Tex.,  which  has  many  years  priority  and  has  been  traced 
from  its  type  loc.  (in  Tom  Green  Co.,  Tex.)  to  Duncan,  Okla.  (See  1926 
entry  under  San  Angelo  *«.)  On  1932  prel.  ed.  of  Tex.  geol.  map  San 
Angelo  ss.  has  been  mapped  up  to  Red  River. 

Duncan  greenstone. 

Pre-Cambrian:  Ontario. 

R.  G.  McConnell,  1926  (Ont.  Dept.  Mines  35th  Ann.  Rept.,  pt.  2,  p.  14). 

Dundas  formation. 

Upper  Ordovician:  Toronto,  Ontario. 

W.  A.  Farks,  1924  (GeoL  Soc.  Am.  Bull.,  vol.  35.  pp.  103-104).  The  strata  at 
Toronto,  Ont.,  lying  btw.  black  Utica  shales  and  red  Queenston  shales  are  divisible 
into  an  upper  series  comparable  with  the  Richmond  and  a lower  series  showing 
affinities  with  both  the  Pulaski  of  N.  Y.  and  the  Maysville  of  Ohio.  It  is  proposed 
to  name  the  lower  div.  Dundas  fm.  and  to  divide  it  into  four  members  (descend- 
ing) : Credit,  Humber,  Davenport,  Rosedale.  [Fauna  discussed.]  While  many 
species  range  throughout  the  fm.,  each  memb.  has  its  distinctive  fauna ; these 
faunas  are  as  difficult  to  correlate  as  that  of  the  fm.  as  a whole.  The  prevailing 
gray  shales  contain  many  hard,  discontinuous  layers.  These  are  of  two  kinds — 
fossiliferous  las.  and  calc,  ssk.,  generally  without  fossils.  Both  types  vary  from 
apparent  beds  to  small  lenses.  [Type  loc.  not  stated.] 

In  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  p.  229)  Parks  stated  that  Dundas  fm. 
rests  conformably  on  Utica  sh.  See  also  Hume  (Canada  Geol.  Surv., 
Econ.  Geol.  ser.,  No.  9,  p.  23,  1932)  and  Coleman  (Ont.  Dept.  Mines  41st 
Ann.  Rept.,  pt.  7,  p.  3,  1932). 

Dundee  limestone. 

Middle  Devonian:  Michigan  (Lower  Peninsula). 

A.  C.  Lane,  as  reported  by  M.  E.  Wadsworth.  1893  (Mich.  Geol.  Surv.  Rept.  1891 
and  1892,  p.  66).  Dundee  Is.,  40  to  160  ft.  thick,  underlies  Traverse  group  and 
overlies  Monroe  beds. 

A.  C.  Lane,  1895  (Mich.  Geol.  Surv.  vol.  5,  pt.  2).  Dundee  Is. — Buff,  yellow,  or 
almost  white  calc,  rocks,  40  to  160  ft.  thick.  Underlies  Traverse  group  and 
overlies  Monroe  beds. 

Named  for  exposures  at  Dundee,  Mich. 

Dunderberg  shale. 

Upper  Cambrian:  Eastern  Nevada  (Eureka  district  and  neighboring 
regions). 

C.  D.  Walcott,  1908  (Smithsonian  Mlsc.  Coll.,  vol.  53,  No.  1812,  p.  184,  footnote). 
As  result  of  conference  with  Mr.  Arnold  Hague,  Dunderberg  sh.  Is  Introduced  to 
replace  Hamburg  sh.,  the  name  Hamburg  being  retained  for  Hamburg  Is. 

Named  for  exposures  opposite  Dunderberg  mine,  Eureka  dist. 
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Dunderbergian  series. 

A name  applied  by  C.  [R.]  Keyes,  1923  (Pan- Am.  Geol.,  vol.  40,  pp.  53,  78), 
to  Dunderberg  sh.  of  Nev. 

Dunham  dolomite. 

Lower  Cambrian : Quebec. 

T.  H.  Clark,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  No.  1,  pp.  6,  10). 

Duukard  sand. 

Name  applied  by  drillers  to  Mahoning  as.  memb.  of  Conemaugh  fm.  (Penn.), 
from  fact  that  oil  was  struck  in  it  near  mouth  of  Dunkard  Creek,  Greene 
Co.,  Pa.,  in  1800.  The  name  has  also  been  applied  to  Sultsburg  and 
Mahoning  sss.  combined.  In  Ohio  the  term  has  been  applied  to  the  300- 
foot  sand,  in  Allegheny  fm. 

Dunkard  group. 

Permian : Southwestern  Pennsylvania,  western  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

I.  C.  White.  1891  (U.  S.  G.  S.  Bull.  65,  p.  22).  Dunkard  Creek  series. — On  Dunkard 
Creek,  Greene  Co.,  Pa.,  Includes  165  ft.  concealed  beds  above  Gilmore  ss.  and  extends 
down  to  base  of  Caasville  shales. 

The  above  accords  with  present  definition  of  Dunkard  group,  which  is  now 
divided  Into  Greene  fm.  (above),  extending  down  to  top  of  Upper  Wash- 
ington Is.  memb.,  and  Washington  fm.  (below).  The  U.  S.  Geol.  Survey 
classifies  the  Dunkard  deposits  as  a group  within  Perm,  series,  but 
present  Pa.  Geol.  Survey  classifies  them  as  a series  within  Perm,  system. 

t Dunkard  Creek  series. 

See  under  Dunkard  group. 

Dunkirk  shale  (also  Dunkirk  sandstone). 

Upper  Devonian:  Western  New  York. 

J.  M.  Clarke,  1903  (N.  Y.  State  Mus.  Hdb.  19,  p.  24  and  chart).  In  Lake  Erie 

section  the  succession  (of  Naples  beds]  Is  varied  by  introduction  of  a third  hand 
of  black  sh.  lying  above  horizon  of  Wcsthlll  flags.  This  Is  Dunkirk  sh.  Overlain 
by  Portlnnd  sh.  and  underlain  by  Angola  sh.,  both  of  which  contain  an  abun- 
dance of  Naples  fossils.  , 

D.  D.  Luther,  1903  (N.  Y.  State  Mus.  Bull.  60.  pp.  1019-1029).  Dunkirk  black  sh., 
53  to  55  ft.  thick,  underlies  Portland  gray  shales  and  overlies  Silver  Creek  shales. 
Included  in  Portage  group  of  Lake  Erie  region. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  78  and  chart).  The  Dunkirk  sh. 
is  a black  sh.  occurring  next  above  horizon  of  Grimes  ss..  apparently  within  basal 
Gardeau.  (In  chart,  however,  he  placed  It  beneath  Gardeau  flags.]  The  fm.  Is 
regarded  as  local,  not  having  been  observed  outside  of  Chautauqua  Co.  The  term 
“Portland”  has  been  us«*d  locally  to  designate  certain  shales  and  flags  lying  above 
Dunkirk  sh.  As  this  term  is  preoccupied,  and  It  is  now  evident  that  these  b»<i* 
are  embraced  In  upper  Gardeau,  the  name  Gardeau  will  be  used  to  include  these 
beds.  [In  chart  the  underlying  fm.  Is  called  Hanover.]  Included  in  Portage. 
Named  for  Dunkirk,  Chautauqua  Co. 

P.  Houghton,  1914  (Buffalo  Soc.  Nat.  Scl.  Bull.,  vol.  11,  pp.  4,  7-65).  Dunkirk  sh. 
excluded  from  Gardeau  sh.  of  Erie  Co.,  because  It  is  distinct  enough  to  warrant 
our  excluding  it.  Overlain  by  Gardeau  sh.,  and  underlain  by  Hanover  sh. 
Included  In  Portage. 

G.  II.  Chadwick,  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30,  p.  157).  Dunkirk  black  sh. 
included  in  Chemung.  Overlain  by  Gowunda  (“Portland”)  beds  and  dlscon. 
underlain  by  Hanover  shales. 

G.  H.  Chadwick.  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34.  p.  69).  Dunkirk  sh.  of  Chau- 
tauqua Co.  is  overlain  by  Gowanda  sh.  and  underlain  by  Hanover  sh.  ; In  Cat- 
taraugus Co.  It  is  overlain  by  Gowanda  beds  and  underlain  by  Wlscoy  sh.  (in 
purt«  Hanover  sh.).  Assigned  to  Chemung.  Equiv.  to  upper  part  of  Cayuta  sh. 
memb.  of  Chemung. 

G.  H.  Chadwick.  1924  (N.  Y.  State  Mus.  Bull.  251,  pp.  149-157).  Dunkirk  black  *h 
extends  from  Van  Bureu  Point,  ou  Lake  Erie,  to  Holland,  where  It  is  over  160  ft. 
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thick.  Two  characteristic  (and  unlike)  septarian  zones  divide  it  Into  three  mem- 
bers, throughout  this  distance,  the  upper  of  which  was  included  by  Luther  In  his 
overlying  Portland  shales.  Included  in  Chemung  group.  Underlies  Gowonda  beds 
and  overlies  Hanover  sh. 

\V.  Holdring.  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  300 1.  included  in  the  Chemung  the 
Dunkirk  sh.  and  nil  overlying  beds  up  to  top  of  Chadakoin  of  Chadwick. 

G.  II.  Chadwick.  1933  (I’an-Am.  Geo!..  voL  60).  included  Fall  Creek  cgl.  in  Dunkirk 

sh.,  making  it  basal  bed  of  the  Duukirk.  lie  repeated  this  classification  lu  Geol. 

Soc.  Am.  Bull.,  vol.  46,  No.  2,  p.  323,  1935.  In  both  repts  he  transferred  to  his 
Canadaway  group  (q.  v.  > Dunkirk  sh.  and  all  overlying  beds  up  to  top  of 

Northeast  sh. 

In  Steuben  anti  adjacent  counties  of  south-central  N.  Y.  the  Dunkirk  Is  a 
ss.  and  is  called  Dunkirk  ss.  To  W.  the  fm.  Is  sh.  and  Is  called 

Dunkirk  sh. 

tDunlap  limestone. 

Pennsylvanian : Eastern  Kansas. 

M.  Z.  Kirk.  1896  (Kans.  Unlv.  Geol.  Surv.  vol.  1.  pp.  81,  82).  Dunlap  Is.— Two  Iss., 
separated  by  9 to  20  ft.  of  sh.  Separated  from  overlying  Cottonwood  Falls  Is.  by 
25  to  30  ft.  of  sh.  and  from  underlying  Americus  Is.  by  50  ft.  of  sh. 

For  many  years  considered  same  as  later  hut  better-established  name  Neva 
Is.  According  to  Condra  (Nebr.  Geol.  Sure.  Paper  No.  1.  1933,  p.  8) 
it  includes  more  than  true  Neva  is.  and  is  = his  Greuoia  fm.  See  under 
Qrenola  fin.  and  AYi *a  Is. 

Named  for  Dunlap,  Morris  Co. 

Dunlap  formation. 

Lower  Jurassic:  Southwestern  Nevada  (Totiopali  and  Hawthorne 

quadrangles). 

S.  W.  Muller  and  H.  G.  Ferguson.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47.  pp.  241-252). 
Dunlap  fm. — Upper  part  dominantly  red  to  brown  as.  containing  much  volcanic 
material  and  probably  considerable  water-laid  tuffs,  cgis.  (principally  of  is.  peb- 
bles), and  varying  amounts  of  volcanic  rocks.  In  Gabbg  Valley  Hange  and  central 
part  of  Kxcclsior  Mtns  volcanic  rucks  predominate  in  upper  part,  but  elsewhere 
they  are  subordinate;  they  consist  of  andesite,  quartz  latite,  and  rhyolite  flows 
and  breccias,  and  are  generally  much  altered.  Lower  part  of  fm.  is  commonly 
conglomeratic,  and  a characteristic  feature  is  presence  of  enormous  fan  cones  of 
unsorted  angular  material  from  fm.  against  which  it  rests.  In  places  these 
fangls.  contain  lenses  of  is.,  sh.,  ss.,  ami  bedded  cgl.  Thickness  of  fm.  4,000+ 
ft.  Asslgiusl  to  Lower  Jurassic  and  correlated  with  middle  ( ?)  Liassic  of 
Europe.  Few  fossils.  In  New  York  Canyon  it  locally  rests  on  Sunrise  fm. 
(Lower  Jurassic)  with  apparent  conformity.  Elsewhere  It  rests  uncon.  on  all 
older  fms.  of  the  section.  Named  for  Dunlap  Canyon,  in  Pilot  Mtns,  In  upper  part 
of  which  a considerable  thickness  of  lower  part  of  fm.  is  exposisl. 

Dunlap  sand. 

A subsurface  sand,  of  Ord.  age,  in  Healdton  Held,  Carter  Co.,  southern 
Ok  la.,  which  lies  at  2,716  to  2,749  ft.  depth. 

Dunlap  Quarry  sandstone  member. 

Miocene  V (lower  ?)  : Southeastern  Texas. 

B.  C.  Renick.  1036  (Unfv.  Tex.  Bull.  3619,  table  opp.  p.  17,  and  p.  64).  Dunlap 
Quarry  ss.  tn+mb.  of  Catahoula  fm. — A massive  conglomeratic  noncalc.  ss.  present 
In  lower  part  of  Catahoula  fm.  from  eastern  Grimes  Co.  to  northern  Fayette  Co. 
Consists  of  coarse  rice  sand,  tuffae^ous  sand,  grit,  and  cgl..  and  locally  grades 
into  tuff.  Where  present  is  4 to  25  ft.  thick.  Well  exposed  In  large  quarry  ou 
G.  W.  Dunlap  165-acre  tract,  in  8E.  part  of  E.  M.  Millican  survey.  2.4  mi.  S.  17° 
E.  of  Millican,  Brazos  Co. 

fDunnellon  formation. 

Pliocene  (lower) ; Northern  Florida. 

E.  H.  Sellards.  1910  (Fla.  Geol.  Surv.  3d  Ann.  Rept.,  pp.  22—35).  Dunnellon  fm. — 
The  hard-rock  phosphate  in  Suwannee.  Columbia.  Alachua,  Marion,  Citrus,  and 
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Hernando  Counties.  A mixture  of  materials,  largely  residual,  from  several  fms., 
from  Lower  Olig.  to  at  least  as  late  as  Plio.  Consists  of  sands,  clays,  boulders, 
cgls.,  pebble  cgl.v  and  phosphate  rock.  Although  exceedingly  variable  from 
place  to  place,  the  prevailing  phase  of  fm.  is  feebly  coherent,  more  or  less  pbos- 
phatlc  light-gray  sands.  Overlies  Ocala  Is.  and  underlies  the  red  clayey  sand 
stratum  known  to  miners  as  hardpan. 

In  a later  (1914)  publication  Sellards  abandoned  the  name  “Dunnellon  fm.,” 
stating  that  it  was  not  separable  from  Alachua  clay,  which  has  priority. 
O.  P.  Hay,  however,  in  1919  (Am.  Jour.  Sci.,  4th,  voL  47,  pp.  373-375) 
expressed  opinion  that  Sellards’  Dunnellon  fm.  is  probably  early  (Ne- 
braskan) Pleist.  According  to  studies  of  Julia  Gardner  these  deposits 
are  same  as  Alachua  fm. 

C.  W.  Cooke  and  S.  Mossom.  1929  (Fla.  GeoL  Surv.  20th  Ann.  Rept.).  The  deposits 
to  which  Sellards  applied  name  “Dunnellon  fm.”  are  Included  In  Alachua  fm., 
and  “Dunnellon  fm.”  has  been  abandoned. 

Named  for  exposures  at  Dunnellon.  Marion  Co. 

Du  Noir  member  (of  Gallatin  formation). 

Upper  Cambrian:  Western  Wyoming  (Wind  River  Mountains  and  Owl 
Creek-Bridger  uplift). 

B.  M.  Miller,  1936  (Jour.  GeoL,  vol.  44.  No.  2,  pp.  124-127,  etc,).  Du  Noir  mcmb. — 
Lower  div.  of  Gallatin  fm.  In  Wind  River  Mtns  and  Owl  Creek-Bridger  uplift. 
Largely  massive,  dark-gray  Is.  mottled  with  yellowish  brown  and  (Hied  with  brown 
oolites.  In  most  sections  contains  1 to  3 ft.  of  calc.  sn.  in  middle  and  usually 
has  10  ± ft,  of  laminated  Is.  and  glauconitic  pebbly  Is.  at  base.  Av.  thickness  of 
memb.  40 ± ft.  Fossils.  Type  section  is  along  Warm  Springs  Creek,  2 ml.  W.  of 
Du  Noir,  In  NW.  part  of  Wind  River  Mtns.  The  name  is  not  applied  In  Gros 
Ventre  and  Teton  Mtns,  where  the  lower  Is*,  of  the  Gallatin  are  twice  as  thick 
as  in  Wind  River  Mtns.  Overlies  Gros  Ventre  fm.  (or,  in  some  areas.  Depass  fm.) 
and  underlies  middle  shaly  memb.  of  the  Gallatin. 

Dunvegan  sandstone. 

Upper  Cretaceous : British  Columbia  and  Alberta. 

G.  M.  Dawson,  18S1  (Am.  Jour.  ScL.  3d.  vol.  21,  p.  392;  and  Canada  Geol.  Surv. 
Rept.  1879-80,  p.  15B).  Dunvepan  88. — Sandstones  in  Peace  River  region,  Canada, 
correlated  In  part  with  Belly  River  beds. 

Du  Page  limestone. 

Upper  Ordovician  (Richmond)  : Northeastern  Illinois. 

Sec  under  Aux  Sable  Is. 

Duplin  marl.  (In  Chesapeake  group.) 

Miocene  (upper)  : Coastal  Plain  of  North  Carolina  (south  of  Hatteras 
axis),  South  Carolina,  and  along  Savannah  River  in  eastern  Georgia. 

W.  FI.  Dali,  1898  (U.  S.  G.  S.,  18th  Ann.  Rept.,  pt.  2.  p.  388;  published  in  1897  as 
55th  Cong.,  2d  sefll..  II.  Doc.  5).  Duplin  bed h. — Late  Mlo.  marls  of  Duplin  Co.. 
N.  C.  See  Conrad,  Am.  Jour.  Sci.,  1st,  vol.  XII  [XLI],  1841,  pp.  335-343.  [Con- 
rad described  the  deposits  but  did  not  name  them.l 

W.  B.  Clark,  B.  L.  Miller,  and  L.  W.  Stephenson,  1912  (N.  C.  Geol.  and  Econ.  Surv., 
vol.  3,  pp.  23(1-249,  297-298.  321-323).  Duplin  fm. — Unconsolidated  sands,  aren. 
clays,  and  shell  marls  representing  latest  phase  of  Mio.  deposition  In  region  S.  of 
Nouse  River.  North  of  Neuse  River  the  Yorktown  fm.  occupies  same  strat.  posi- 
tion that  Duplin  strata  do  in  S.  part  of  8tute,  and  the  two  fms.  mAy  be  in  part 
contenip.  The  differences  In  faunas,  however,  render  it  inadvisable  to  include  them 
in  a single  fm.  In  regions  where  Duplin  strata  occur  no  other  deposits  of  Mlo. 
age  have  thus  far  been  recognized,  and  wherever  the  basal  beds  are  exposed  the 
fm.  Is  seen  to  rest  uncon.  on  Cret.  or  Eo.  strata.  In  vicinity  of  Mount  Olive  tbe 
Duplin  fm.  rests  on  the  Trent  (now  proved  to  be  of  lower  Mio.  agel,  with  which 
It  is  markedly  uncon.  In  vicinity  of  Wilmington  the  Duplin  beds  are  found 
immediately  overlying  Castle  Hayne  deposits.  The  fm.  is  uncon.  overlain  by  either 
Waccamnw  marl  (Plio.)  or  by  Pleist.  deposits.  Thickness  about  100  ft.  In 
vicinity  of  Lake  Waccamaw  an  unusual  phase  of  Duplin  fm.  Is  developed.  Out- 
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cropping  along  bluff  on  N.  shore  of  lake  there  is  a compact  foaslliferoug  Is.  that 
contains  many  casts  of  Molluacan  shells,  Crcpidu la  being  especially  abundant.  This 
la.  is  overlain  by  a loose  characteristic  shell  marl  and  underlain  by  yellowish-brown 
sand  that  at  base  contains  some  phosphatlc  pebbles  and  water-woru  casts  of 
Cret.  fossils.  This  phase  of  Duplin  fm.  is  not  known  to  occur  elsewhere  in  State, 
though  it  is  well  developed  along  Feedce  River  in  8.  C.,  particularly  in  vicinity 
of  Bostick. 

Is  now  considered  to  be— upper  part  of  Yorktown  fm.  to  N.  and  upper  part 
of  Choctawhatchee  fm.  of  Fla.  (See  C.  W.  Cooke,  U.  S.  G.  S.  Bull.  867, 
1936.) 

Named  for  exposures  in  Duplin  Co.,  N.  C.,  especially  in  Natural  Well  SW.  of 
Magnolia. 

Duquesne  limestone.  (In  Conemaugli  formation.) 

Pennsylvanian : Western  Pennsylvania. 

M.  E.  Johnson,  1020  (Pa.  Topog.  and  Geol.  Surv.  Atlas,  No.  27,  Pittsburgh  quad., 
pp.  31,  60.  01).  Duquesne  la. — A thin  fresh  water  Is.  which  occasionally  appears 
in  Pittsburgh  quad,  directly  below  or  within  a few  ft.  of  base  of  Duquesne  coal, 
which  lies  Just  below  Birmingham  sh.  Is  most  conspicuous  In  that  part  of  bluff 
on  N.  side  of  Allegheny  River  which  faces  Herrs  Island,  attaining  its  greatest 
thickness  (3%  ft.  1 directly  opp.  N.  end  of  the  island.  Overlain  by  Duquesne  clay. 
[Apparently  named  for  Duquesne,  which  Is  in  Pittsburgh  quad.  The  name 
Duquesne  day  applies  to  clay  beneath  Duquesne  coal.] 

Durango  till. 

Durango  glacial  stage. 

Pleistocene  (pro- Wisconsin)  : Southwestern  Colorado. 

W.  W.  Atwood  and  K.  F.  Mather  (U.  8.  G.  8.  P.  P.  05,  p.  14,  map,  1915;  Geol. 
Soc.  Am.  Bull.,  Vol.  35.  p.  122.  1924;  U.  8.  G.  8.  P.  P.  160,  1932).  Durango  till. — 
Glacial  drift  of  a Pleist.  stage  intermediate  btw.  Wisconsin  stage  and  Cerro  stage 
(the  oldest  Pleist.  stage  in  SW.  Colo.).  The  time  covered  by  the  drift  to  be 
called  Duranpo  (/facial  stage.  Replaces  “Bighorn  glacial  epoch,"  “Bighorn  mo 
raine,"  etc.,  the  name  Bighorn  being  preoccupied.  Named  for  Durango.  It  seems 
to  us  likely  that  this  stage  is  = Iowan  stage. 

Durango  sand  member  (of  Taylor  marl). 

Upper  Cretaceous  (Gulf  series) : Eastern  Texas. 

C.  H.  Dane  and  L.  W.  Stephenson,  1928  (A.  A.  P.  G.  Bull.,  vol.  12.  p.  51).  The 
base  of  the  sandy  beds  within  the  Taylor  is  a deilnite.  sharply  marked  contact 
most  of  way  from  southern  Hill  Co.  to  Bell  Co.  line,  about  350  to  400  ft.  above  top 
of  Austin  chalk,  and  above  this  contact  in  McLennan  and  Falls  Counties  is  a sand 
of  recognizable  continuity  and  importance,  to  which  name  Durango  nand  me  mb. 
is  here  given.  In  Falls  Co.  it  Is  thick,  and  1.2  mi.  8.  of  Chilton  it  consists  ot  : 
(1)  50  ft.  of  soft  calc,  sand  with  some  layers  of  hard  gray  calc.  as.  and  a few 
interbedded  layers  of  irregular  gray  clay,  underlain  by  (2)  15  ft.  of  thin-bedded 
calc.  ss.  and  softer  chalky  cross-bedded  sand,  with,  in  lower  half,  thin  beds  carrying 
many  comminuted  shells,  larger  shell  fragments,  subangular  grit-sized  grains  of 
black  phosphatlc  material,  and  a few  fish  teeth.  From  this  locality  the  sand 
extends  SW.  through  Durango  to  small  settlement  of  Theo,  on  Bell-Falls  Co.  line. 
In  vicinity  of  Durango  it  Is  apparently  transitional  into  underlying  marl  of  the 
Taylor. 

Durazno  formation. 

Age  ( ?)  : Mexico. 

R.  T.  Hill,  1904  (Greene  Consolidated  Gold  Co.  [Prospectus],  p.  16). 

Durbin  formation. 

Silurian  (Niagaran)  : Southwestern  Ohio. 

A.  F.  Foerste,  1917  (Ohio  Jour.  Sci.,  vol.  17,  p.  187).  Durbin  fm. — Proposed  to 
include  all  of  dolomitlc  series — the  Euphemia,  Springtield,  and  Cedarvllle  dolomites 
(ascending  order).  Named  for  exposures  at  Mills  quarries,  about  1 mi.  E.  of 
Durbin  and  about  1 mi.  SW.  of  Springfield,  O.  The  Springfield  and  Cedarvllle 
dolomites  are  also  well  exposed  immediately  NE.  of  Durbin.  [In  1935  (Denison 
Univ.  Bull.,  Jour.  Sd.  U»b„  vol.  30,  pp.  136-137)  Foerste  stated  these  rocks  are 
of  Lockport  age.] 
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Durham  quartz  diorite. 

Devonian  (?):  Southeastern  New  Hampshire. 

A.  Wandke,  1922  (Am.  Jour.  Sci.,  5th,  vol.  4.  p.  149).  Durham  quartz  diorite. — An 
elongated  body  that  extends  from  2 mi.  SW.  of  Exeter.  N.  H.,  to  within  % mi. 
of  Bolllngsford,  N.  II.  Chiefly  quartz  diorite,  but  grades  from  a basic  margin  to  an 
ncidic  interior.  Includes  a marginal  phase  of  gabbro.  quartz  norite,  quartz  gabbro, 
quartz  augite  gabbro;  an  intermediate  phase  of  quartz  augite  diorite.  quartz  diorite, 
and  quartz  biotite  diorite;  and  a central  phase  of  granodiorlte.  granite,  and  granite 
aplite.  Age,  Dev.<?).  Named  for  exposures  through  Durham  Twp,  Strafford  Co. 

Duskin  formation. 

Same  ns  Duskin  Creek  fin. 

Duskin  Creek  formation. 

Pennsylvanian  (early  Pottsville)  : Southeastern  Tennessee  (Rhea  County). 

W.  A.  Nelson,  1925  (Tenn.  Dept.  Ed.,  Dlv.  Geol.  Bull.  33A).  [Duskin  fm.  used 
on  pp.  30,  39,  03,  and  in  headings  on  pp.  68,  170,  179;  Duskin  Creek  fm.  tiaed  in 
heading  on  p.  53,  where  occurs  first  description.]  Top  fm.  of  Lee  group  in 
Southern  Tenn.  coal  field.  Its  top  niemb.  is  a heavy,  thick-bedded,  very  hard, 
yellowish  ss.,  of  which  75  ft.  remains  uneroded.  Underlying  j«rt  of  fm.  consists 
of  about  150  ft.  of  sh.  with  a few  thin-bedded,  sbaly.  impure  sss.  The  sh.  is  usually 
of  dark-blue  or  gray  color  and  contains  several  coal  beds,  in  some  places  the  sh. 
is  iron-stained  and  weathers  into  long,  thin  slivers.  The  fm.  varies  in  thickness 
from  0 to  250  ft.  It  rests  on  Rockcastle  gs.  Well  exposed  oil  Duskin  Creek,  a 
tributary  of  Piney  Creek,  which  flows  by  Spring  City,  Rhea  Co. 

Dutch  Crock  sandstone. 

Middle  Devonian:  Southwestern  Illinois  and  eastern  Missouri. 

T.  E.  Savage,  1920  (Am.  Jour.  Sci.,  4tli,  vol.  49,  pp.  170-171,  1751.  Dutch  Creek  s*. — 
Iron-stained,  reddish-brown  or  yellow,  rather  coarse  grains  of  quartz  sand  cemented 
with  iron  oxide,  In  layers  10  to  24  inches  thick.  Thickness  0 to  30  ft.  Grade* 
into  overlying  Grand  Tower  la.  and  rests  conformably  on  Clear  Creek  chert. 
Outcrops  at  many  places  in  Union  and  Alexander  Counties.  III.,  and  is  present  In 
eastern  Mo.  Named  for  exposures  along  Dutch  Creek,  in  SW.  part  of  Union  Co., 
111.  Fossils  (Onondagu)  listed. 

Dutch  Creek  formation. 

Pre-Cambrian : British  Columbia. 

J.  F.  Walker.  1926  (Canada  Geol.  Surv.  Mem.  148.  p.  7). 

Dutcher  sand  series. 

A series  of  subsurface  sands,  of  early  Penn.  (Cherokee)  age,  in  Okla.. 
lying  lower  than  Bartlesville  and  Burgess  sands.  Thickness  0 to 
200 ± ft. 

Dutchman’s  conglomerate  lens. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (Warren  County). 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71.  table  opp.  p.  Cl,  84).  Dutch- 
man's ogl.  lens. — Local  cgl.  lens  in  Amity  sh.  of  Warren  area.  Named  for  good 
exposures  along  Dutchman's  Run,  a tributary  of  Allegany  River  in  Mead  Twp. 
Warren  Co. 

Dwale  shale. 

Pennsylvanian:  Eastern  Kentucky  (Floyd  County). 

W.  C.  Morse.  1931  (Ky.  Geol.  Surv.,  ser.  6.  vol.  36,  p.  296).  The  lowest  and  oldest 
fosslliferous  bed  that  was  studied  In  the  region  (stretching  from  Tug  Fork  of  Big 
Sandy  River  at  Borderland  on  E.  to  North  Fork  of  Kentucky  River  at  Copeland 
on  W.J  may  be  designated  Dicalc  shales,  from  town  of  Dwale,  where  they  are 
associated  with  Preatonburg  No.  1 coal,  which  underlie*  them.  They  He  45  ft. 
below  Elkins  Fork  shales.  The  fossils  came  from  the  dump  of  the  abandoned  mine 
of  Dwale  Coal  Co.  % mi.  NW.  of  Dwale,  Floyd  Co.  They  belong  to  Lingula 
corbonaria.  and  hence  the  shales  may  represent  brackish- water  deposits  rather 
than  marine. 
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Dyberry  glomerate. 

Upper  Devonian  or  Mississippian : Northeastern  Pennsylvania  (Susque- 
hanna, Wayne,  Bradford,  and  Wyoming  Counties). 

B.  Willard,  1036  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  571,  578.  etc.).  White 
reported  ‘'la.*'  In  lower  part  of  Cherry  Ridge  group  faud  named  it  Cherry  Ridge  hr.]. 
The  term  is  misleading,  but  the  stratum  (or  strata)  is  important.  His  description 
is  excellent:  “An  agglomeration  of  chips  of  si.  and  sh. — fishbone  fragments — 
pieces  of  fossilized  wood — aud  often  a large  quantity  of  sand — all  cemented  together 
with  lime."  It  is  light-gray  when  fresh  ; weathers  black,  pitted.  Probably  more 
than  1 such  bed  exists  in  Cherry  Ridge  fm.  Be  it  one  or  several,  the  name  Dyberry 
glomerate  is  proposed  for  it,  from  Dyberry  Creek  and  Twp,  in  Wayne  Co.,  where 
residual  boulders  are  scattered  over  surface.  Probably  in  plnce  in  headwaters  of 
creek  near  Cold  Spring,  Lebanon  Twp.  Writer  has  found  this  glomerate  a valuable 
guide  to  Cherry  Ridge  fm.  in  Susquehnnnu,  Wayne,  and  parts  of  Bradford  aud 
Wyoming  Counties.  It  is  lost  in  eastern  Bradford  Co.  and  may  give  out  in 
northern  Monroe  Co.  [Table  on  p.  571  shows  Dyberry  glomerate  above  Pimple 
Hill  cgl.,  but  text  (p.  578)  says  Dyberry  glomerate  is  in  lower  part  of  Cherry  Ridge 
and  Pimple  Hill  cgl.  in  upper  part.] 

Dyer  dolomite  member  (of  Chaffee  formation). 

Upper  Devonian : Central  Colorado. 

C.  n.  Behre,  Jr.,  1932  (Colo.  Sci.  Soc.  Proc..  vol.  13,  No.  3,  p.  60).  Dyer  dol.  1 nemb. 
of  Chaffee  fm. — Light -gray  sugary  dolomitic  Is.  with  a few  dark-gray  and  ocher- 
colored  beds,  forming  top  memb.  of  Chaffee  fra.  Thickness  75  ft.  in  Weston  Pass 
dist.  Formerly  included  in  Leadville  Is.  (Miss.),  but  fossils  collected  by  Kirk 
establish  its  Dev.  age.  Typical  exposure  on  West  Dyer  and  Dyer  Mtns,  5 mi.  E. 
of  Leadville.  Overlies  Parting  qtzite  memb.  of  Chaffee  fm.  and  underlies  Lead- 
ville Is.  (now  restricted  to  the  upper  “Blue  Is."  of  earlier  repts),  the  Dyer  being 
the  lower  “Blue  Is."  of  earlier  repts. 

Dyer  Bay  dolomite  lentille  (of  Cabot  Head  shale  member). 

Silurian  (early)  : Ontario  (Bruce  Peninsula  and  Manitoulin  Island). 

M.  Y.  Williams,  1919  (Canada  Geol.  Surv.  Mem.  111.  No.  91  geol.  ser.,  p.  35  and 
chart  opp.  p.  18).  Dyer  Bay  dol.  lentille.— Impure  argill.,  rather  thin-bedded 
dol.,  15  to  17  ft.  thick,  occurring  in  lower  part  of  upper  half  of  Cabot  Head  sh. 
memb.  on  Bruce  Peninsula  and  Manitoulin  Island.  Is  older  than  St.  Edmund  dol. 
lentille.  Type  loc.  Dyer  Bay. 

E.  O.  Ulrich,  1923  (Md.  Geol.  Surv.  Sil.  vol.,  pp.  334-336).  Fauna  of  Dyer  Bay  dol. 
is  of  Niagarau  age,  and  not  of  Medinan  age,  as  stated  by  Wilburns. 

t Dyestone  group. 

Silurian : Tennessee. 

J.  M.  Safford.  1856  (Geol.  Reconn.  Tonn.,  1st  Rept.,  pp.  149,  156-158,  and  map). 
Dyestone  and  Gray  Limestone  Group. — Includes  several  distinct  fma.  In  East 
Tenn.  consists  of  sss..  calc,  shales,  including  dyestone,  and  some  Is. ; In  middle 
and  western  Tenn.  is  almost  entirely  Is.  Includes  (ascending)  : Clinch  Mtn 
as.,  variegated  sliules  containing  iron  ore,  and  Sneed ville  Is.  Underlies  Carbf, 
black  si.  and  overlies  Nashville  memb.  of  Central  Is.  and  sh.  group. 

In  1860  (Geol.  Tenn.,  pp.  151,  161,  302)  Salford  defined  “Dyestone  group*’ 
as  consisting  of  200  ft.  of  variegated  shales,  with  some  thin,  smooth  sss., 
overlying  White  Oak  Mtn  ss.,  and  underlying  Meniscus  Is.,  or  beds  later 
included,  with  his  White  Oak  Mtn  ss.,  in  Roekwood  fm. 

Named  for  presence  of  dyestone  iron  ore  among  the  strata  of  one  of  its 
divisions. 

Dvkstra  sand. 

A subsurface  sand  in  Carbondale  frn.  (Penn.)  of  SW.  111.,  in  Centralia 
region,  SW.  corner  of  Marion  Co.  (See  111.  Geol.  Surv.  Bull.  54,  table  5, 
etc.) 

Eager  formation. 

Cambrian:  British  Columbia. 

S.  J.  Schofield.  1022  (Canada  Geol.  Surv.  Bull.  35,  p.  12). 
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Eagle  limestone.  (In  Kanawha  formation.) 

Pennsylvanian : Southwestern  West  Virginia. 

I.  C.  White.  1891  (U.  S.  G.  S.  Bull.  05.  pp.  140,  141,  177).  Eagle  I#.— Dark,  fossillf- 
e rous  import*  Is.  1 foot  thick,  with  "cone-in-cone**  structure.  Lies  75  ft.  below 
Eagle  coal  and  55  ft.  below  Little  Eagle  coal.  Rest*  on  dark  marine  shales.  Named 
for  fine  exposures  in  cuts  of  Chesapeake  A Ohio  R.  R.  at  mining  village  of  Eagle, 
Fayette  Co.  May  be  same  as  Ferriferous  Is.  Included  in  Lower  Coal  Measures 
or  Allegheny  River  series. 

I.  C.  White.  1908  (W.  Va.  Geol.  Suit.  vol.  2A).  abandoned  the  correlation  with 
Ferriferous  Is.  and  transferred  Eagle  la.  and  Eagle  coal  to  “Lower  Kanawha 
group,”  placing  them  strat.  higher  than  Upper  Nuttall  ss. 

R.  V.  Hennen  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  8urv.  Rept.  Logan  and  Mingo 
Counties).  Eagle  la.,  0 to  2 ft.  thick,  is  overlain  by  15  to  20  ft.  of  Eagle  si. 
(black,  laminated,  and  containing  marine  fossils),  and  is  underlain  by  10  to  25  ft. 
of  Eagle  si.  (black,  marine  si.  with  iron  ore  nodules),  which  rests  on  Little  Cedar 
coal.  Occurs  in  basal  part  of  Kanawha  fm.  [This  definition  is  followed  in  all 
subsequent  repts  of  W.  Va.  Geol.  Survey.] 

Eagle  bed. 

Upper  Cretaceous  (Gulf  series)  : Western  Texas  (El  Paso  County). 

J.  A.  Taff.  1891  (Tex.  Geol.  Surv.  2d  Ann.  Rept..  pp.  733,  735).  Eagle  bed. — Local 
name  for  Lower  Cross  Timber  or  Dakota  sand.  Calc,  sand  above  and  yellow  clay 
sh.  below.  Thickness  360  ft.  Underlies  Eagle  Ford  or  Benton  sh.  (Carpenter 
bed)  and  overlies  Washita  dlv. 

C.  L.  Baker,  1927  (Unlv.  Tex.  Bull.  2745),  mapped  these  beds  as  Trinity. 

Apparently  named  for  Eagle  Spring,  at  NE.  end  of  Eagle  Mtn,  El  Paso  Co. 

Eagle  sandstone.  (Of  Montana  group.) 

Upper  Cretaceous:  Montana  and  central  northern  Wyoming  (Elk  Basin 
region). 

W.  H.  Weed,  1899  (U.  S.  G.  8.  Fort  Benton  folio.  No.  55).  Eagle  fm. — Basal  part 

consists  of  thinly  laminated  sss.  stained  light  brown  by  lignitic  material  and 

containing  concretions  and  nodular  masses  of  iron  ore.  These  grade  up  into  very 
pure  white  ss..  which  forms  bluff*  75  to  100  ft.  high  along  Missouri  River.  Upper 
part  of  fm.  consists  of  less  shnly  shs.  with  Interbedded  lignite  seams.  Total 
thickness  200  to  235  ft.  Overlain  by  2.000  ft.  of  marine  beds,  designated  as 
Montana  fm.  Underlain  by  Colorado  fm.,  1,850  ft.  thick.  Named  for  type 
exposures  along  Missouri  River  about  mouth  of  Eagle  Creek  [40  ml.  below  Fort 
Benton  ]. 

J.  B.  Hatcher  and  T.  W.  Stanton,  1903  (Sc!.,  n.  s.,  vol.  18.  pp.  211-212),  divided 
the  beds  of  Montana  age  overlying  Ragle  ss.  Into  (ascending)  : Claggett  fm.,  400 
ft. ; Judith  River  beds,  600  to  600  ft. ; Bear  paw  sb.,  600  ft.  The  Eagle  ss.  as  now 

defined  underlies  Claggett  fm.  und  In  most  areas  overlies  Colorado  sh.  In  Yellow- 

stone-Bighorn  Counties  region  of  Mont.,  however,  the  350 ± ft.  of  transition  beds 
underlying  Vlrgelle  ss.  (basal  momb.  of  Eagle  ss.)  and  containing  a fauna  of  pre- 
dominantly Montana  types,  are  now  known  ns  Telegraph  Creek  fm.  In  that  area 
the  Telegraph  Creek  fm.  separates  the  Eagle  from  deposits  of  unquestioned 
Colorado  age,  containing  Niobrara  fossils  and  designated  as  Niobrara  sh. 

Engle  granodlorite. 

Jurassic:  British  Columbia. 

C.  Camsell.  1910  (Canada  Geol.  Surv.  Summ.  Rept.  1909,  p.  108). 

Eagle  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  FTennen  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Rept.  Logau  and  Mingo 

Counties,  p.  202).  Eagle  as. — Massive,  fine  grained,  bluish  gray,  micaceous.  Thick- 

ness 20  to  50  ft.  Named  for  association  with  underlying  Eagle  coal,  from  which 
It  Is  sepa ratt*d  by  a few  inches  to  15  ft.  of  beds.  Underlies  Eagle  A coal. 

Eagle  shale.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  FTennen  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 

Counties,  pp.  211-215).  Eagle  Is.  and  sh. — The  upper  sh.  or  si.  is  15  to  20 

ft.  thick,  biack,  laminated,  and  carries  marine  fossils.  It  underlies  Grapevine 
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ss.  and  overlies  Eagle  Is.  The  lower  sh.  or  si.  Is  10  to  25  ft.  thick,  black,  carries 
iron  ore  nodules  and  marine  fossils,  and  underlies  Eagle  Is.  and  overlies  Little 
Cedar  coal.  These  represent  the  Eagle.  I In  Boone  Co.  Kept,  of  W.  Va.  Geol. 
Surv.  the  beds  above  and  below  Eagle  Is.  are  called  Eagle  al.  In  Lewis  and  Gilmer 
Counties  Kept..  1916,  the  Eagle  sh.  is  described  as  108  ft.  thick  and  as  occupying 
interval  btw.  Decota  ss.  and  Lower  War  Eagle  coal.  Bnt  in  all  later  repts  Eagle 
sh.  (or  si.)  is  applied  to  the  beds  above  and  below  Eagle  ls.l 

Eagle  sand. 

Name  locally  applied  to  the  subsurface  second  gas  sand  in  Pierre  sh.  of 
Cedar  Creek  anticline,  SE.  Mont.,  which  appears  to  lie  at  approx,  hori- 
zon of  Eagle  ss. 

Eagle  diorite. 

Cretaceous:  British  Columbia. 

C.  E.  Calrnes,  1924  (Canada  Geol.  Surv.  Mem.  139,  p.  89). 

Eagle  Bridge  quartzite. 

Lower  Cambrian:  Eastern  New  York  (Washington  County). 

L.  M.  Prlndle  and  E.  B.  Knopf,  1932  (Am.  Jour.  Scl.,  5th,  vol.  24,  pp.  277-278). 
Eagle  Bridge  qtzitc. — Compact,  gray,  granular  sa.,  in  places  dolomitic,  that 
weathers  dark  and  somewhat  rusty.  Thickness  10  to  30  ft.  Underlies  Deepklil 
eh.  with  apparent  conformity.  Conformably  overlies  black  sh.  of  Schodack  fm., 
and  % nd-  SE.  of  Post  Corners  It  overlies  thin  beds  of  fosslliferous  Is.  of 
Schodack  fm.  Its  strat.  position  below  si.  that  carries  Beekmantown  graptolites 
and  above  Lower  Camb.  Is.  indicates  that  it  is  probably  Lower  Camb.  Is  well 
exposed  in.  vicinity  of  village  of  Eagle  Bridge,  on  Hoosic  River,  N.  Y. 

Eagle  City  beds. 

Mississippian : Central  northern  Iowa. 

F.  M.  Van  Tuyl,  1925  (Iowa  Geol.  Surv.  vol.  30,  pp.  52,  92-94).  Eagle  City  beds. — 
Alternating  beds  of  brownish  dol.  and  gray  is. ; some  is.  beds  oolitic.  Thickness  76 
ft.  The  ls8.  contain  brachiopods  of  upper  Kinderhook  age.  Is  a fm.  in  Kinder- 
book  group.  Underlies  Iowa  Falls  dol.  and  overlies  Mayne[s]  Creek  fm.  Named 
for  exposures  in  banks  of  Iowa  River  at  Eagle  City,  Hardin  Co. 

L.  R.  Loudon,  1931  (Iowa  Geol.  Surv.  vol.  35,  p.  404).  Eagle  City  memb.  of  Hampton 
fm.  is  defined  as  embracing  all  strata  btw.  and  including  the  banded  brown  Is. 
at  base  and  the  oolitic  Is.  at  top.  The  central  part  of  Eagle  City  memb.  is  made 
up  of  a massive  soft  yellow  dol.  Underlies  Iowa  Falls  memb.  and  overlies  Maynes 
Creek  memb.  Thickness  80  ft.  Divided  into  4 faunal  Eones. 

R.  C.  Moore,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  pp.  243,  245). 
Eagle  City  Is.  and  Iowa  Falls  dol.  are  with  little  question  Burlington.  They 
contain  Burlington  fossils,  as  identified  by  both  Van  Tuyl  and  Laudon,  mingled, 
it  is  true,  with  forms  of  Kinderhook  aspect. 

Eagle  Cliff  porphyrite. 

Jurassic  (?) : Northwestern  Washington  (San  Juan  Islands). 

R.  D.  McLeUan,  1927  (Univ.  Wash.  Pub.  Geol.,  vol.  2,  pp:  142,  146-148).  Eagle 
Cliff  porphyrite. — The  most  widespread  of  all  igneous  rocks  of  San  Juan  Islands 
region.  Consists  of  intrusive  dikes  of  porphyrite,  which  forms  all  or  most  of 
many  islands  [listed]  of  8an  Juan  group.  At  Eagle  Cliff,  on  N.  end  of  Cypress 
Island,  these  dikes  cut  Fldalgo  fm.  and  Leech  River  group.  Probably  Intruded 
intermittently  during  a great  lapse  of  time  In  late  Triassic  or  early  Jurassic. 
Assigned  to  Jurassic  (?). 

Eagle  Creek  formation. 

Tertiary  (lower  Miocene  or  Oligocene) : Central  northern  Oregon  (Mult- 
nomah County)  and  southwestern  Washington. 

I.  A.  Williams,  1916  (Oreg.  Bur.  Mines  and  Geol.  Min.  Res.  Oreg.,  vol.  2,  No.  3, 
pp.  95-96).  Eagle  Creek  cgl.  occurs  a little  W.  of  Carson  [SW.  Wash.],  and, 
what  Is  less  common,  a flow  or  lava-filled  variety  of  It.  Overlain  by  Carson  lava 
as  Carson  Creek  is  approached. 

R.  W.  Chaney,  1918  (Jour.  Geol.,  vol.  26,  No.  7,  pp.  577-592).  Eagle  Creek  fm. — 
Volcanic  cgL,  ash,  and  tuffs;  cgL  most  conspicuous  near  top.  Exposed  along 
Columbia  River  gorge  from  Warrendale  to  Viento,  on  Oreg.  side,  with  correspond- 
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inp  distribution  on  N.  side  of  river.  Oldest  fm.  recopnlxed  in  region.  Is  500  ft. 
thick  at  Bonneville,  Oreg.,  and  2,700  at  Red  Bluffs,  Wash.  Base  not  exposed. 
Tentatively  upper  Eocene.  Uncon.  underlies  Columbia  River  lava. 

W.  D.  Smith  and  E.  L.  Packard,  1919  (Univ.  Oreg.  Bull.,  voL  16,  No.  7,  pp.  97-98). 
Eaole  Creek  fm.,  Mio.,  Is  preoccupied  by  Engle  Creek  fm.  of  Triassic,  and  Is 
replaced  by  Warrendale  fm.  [They  did  not  give  reference  to  publication  that  con 
Btitutes  priority  of  Triassic  fm.,  and  compiler  has  been  unable  to  And  it-1 

R.  W.  Chaney,  1920  (Univ.  Chicago,  Contr.  Walker  Mus..  vol.  2,  No.  5).  Eagle 
Creek  fm. — Flora  (listed  and  described)  is  considered  Olig. 

F.  II.  Knowlton,  1926  (U.  S.  G.  S.  I*.  P.  140,  p.  19),  assigned  Eagle  Creek  flora  to 
Mio.  .T.  P.  Buwalda  and  B.  N.  Moore  (Carnegie  Inst.  Wash.  Pub.  404,  1930 ) 
assigned  Eagle  Creek  fm.  to  Olig.  or  lower  Mio. 

t Eagle  Creek  formation. 

Upper  Triassic:  Northeastern  Oregon  (Wallowa  Mountains  region). 

W.  D.  Smith  and  E.  L.  Packard,  1019  (Oreg.  Univ.  Bull.,  vol.  16,  No.  7,  pp.  88, 
105,  108).  Eagle  Creek  series  (also  Raffle  Creek  fm.)  | synonymous  terms]. — 
Calc,  shales,  lss.,  nggls.,  basalts,  andesites,  and  tuffs.  Nearer  the  batholithlc  core 
of  Wallowa  Mtns  they  are  altered  to  slates,  schists,  and  marble.  Farther  W. 
basalts,  andesites,  and  tuffs  comprise  dominant  part  of  the  series.  Farther  in 
Wallowa  Mtns  masses  of  greenstone  occur  that  may  belong  to  this  series.  Thick- 
ness 4.550  ft.  Uncoil,  overlies  Carbf.  rocks.  Is  older  than  Silvies  River  beds 
(Lower  Jurassic).  Top  eroded.  Contains  Upper  Triassic  fossils  at  Martin's 
Bridge ; meager  fauna. 

Preoccupied.  Replaced  by  Martin  Bridge  fm. 

Eagle  Ford  shale  (also  day). 

Upper  Cretaceous  (Gulf  series)  : Texas,  western  Louisiana,  and  southeast- 
ern Oklahoma. 

R.  T.  Hill.  1887  (Am.  Jour.  Scl.,  3d,  vol.  33.  p.  298).  Eagle  Fori  shale*. — Argil), 
shales,  varying  from  blue  at  top  to  yellow  In  middle  and  blue  at  bane,  with  marked 
faunal  zones.  Overlies  Timber  Creek  group  [Woodbine  sand]  and  underlies  Dallas 
Is.  [Austin  chalk]. 

In  most  early  repts  the  name  Eagle  Ford  clay  was  used  to  include  Bonham 
clay  and  Blossom  sand  of  present  nomenclature,  but  It  Is  now  restricted  to 
the  beds  beneath  Ector  tongue  of  Austin  chalk.  According  to  L.  W. 
Stephenson  (A.  A.  P.  G.  Bull.,  vol.  13,  Oct.  11)29),  the  Eagle  Ford  Is 
uncon.  with  overlying  Austin  chalk  and  with  underlying  Woodbine  sand. 

Named  for  exposures  at  Eagle  Ford,  Dallas  Co.,  Tex. 

Eagle  Gulch  latite. 

Tertiary:  Southwestern  Colorado  (Bonanza  district,  Sagunche  County). 

H.  B.  Patton,  1918  (Colo.  Geol.  Surv.  Bull.  9.  pp.  21-83).  Eagle  Quick  latite. — 
Gray  massive  rock  with  fine-grained  groundmass  and  usually  recognizable  pheno- 
crysts  of  orthoclase,  also  smaller  plagloclase  phenocrysts.  Forms  country  rock 
ou  both  sides  of  Basic  Gulch, 

W.  8.  Burbank,  1932  <U.  8.  G.  S.  P.  P.  169).  Eagle  dutch  latite. — Gray  por- 
pbyrltlc  quartz  latite.  Intrudes  Bonanza  and  Hayden  Peak  latltes. 

Eagle  Hill  rhyolite. 

Tertiary  (Eocene?)  : Central  northern  Utah  (Mercur  district). 

J.*E.  Spurr,  1895  (U.  8.  G.  S.  16th  Ann.  Kept.,  p.  377).  Eagle  Hill  porphyry. — 
Named  for  exposures  lu  vicinity  of  Eagle  Hill,  Just  8.  of  Mercur. 

J.  Gllluly,  1932  (U.  8.  G.  8.  P.  I\  173,  pp.  58-59  and  map).  The  Eagle  Hill 
"porphyry”  of  Spurr  is  Intrusive  rhyolite  and  Is  here  called  Eagle  Hilt  rhyolite. 

Eagle  Mountain  quartzite. 

Paleozoic:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver.  1920  (Wash.  Geol.  Surv.  Bull.  20.  p.  56;  map).  Eagle  tttn  qHUe. — 
Hard,  massive,  crystalline  to  vitreous  qtzite  that  breaks  with  an  angular  to  con- 
chotdal  fracture.  In  places  It  locally  Is-eomes  schistose  by  finely  divided  white  mica. 
Chiefly  grayish  white,  which  grades  Into  grayish  yellow  and  yellowish  brown,  is 
sufficiently  homogeneous  to  constitute  a definite  lithologic  unit,  but  of  character 
very  difficult  to  distinguish  from  Addy  and  Colville  qtzltes.  It  may  he  an  E. 
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extension  of  Addy  qtzite.  Thickness  1,200±  ft  Lies  In  apparent  conformity  be- 
neath Chewelah  argillites.  Named  for  occurrence  on  Eagle  Mtn,  5+  mi.  NE.  of 
Chewelah. 

Eagle  Pass  formation. 

Upper  Cretaceous  (Gulf  series) : Southwestern  Texas. 

C.  A.  White,  1891  (U.  S.  G.  8.  Bull.  82.  pp.  116,  117,  124,  126,  127,  130,  138,  139). 
Eagle  Pass  beds. — Coal-bearing  strata  conformably  underlying  Laramie  fm.  in  Bio 
Grande  Valley  and  overlying  “Ponderosa  maria”  [Taylor  marl].  Correlated  with 
Ripley  fm.  and  Fox  11111k.  [An  uncon.  is  now  recognized  at  top  of  this  fm.,  and 
the  overlying  beds  are  referred  to  the  Midway  (Eocene).] 

E.  T.  Dumble,  1892  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  224,  230).  Eagle  Pass  div. — 
Great  series  of  clays,  sands,  and  greensands,  with  more  or  less  Impure  Is.  and  coal 
beds,  overlying  Pinto  Is.  and  underlying  Webb  Bluff  Tert.  in  Rio  Grande  section. 
Divided  Into  (descending)  : Escondido  beds,  3,300  ft. ; Coal  series.  900  ft. ; San 
Miguel  beds.  800  ft. ; and  Upson  clays,  700  ft.  Is  Upper  Cret.  [This  is  a much 
larger  unit  than  Eagle  Pass  beds  of  C.  A.  White.] 

T.  W.  Vaughan,  1900  (U.  8.  G.  8.  Bull.  164,  p.  21),  restricted  definition  of  Eagle. 
Pass  fm.  so  as  to  exclude  Upson  clay  at  base,  and  that  definition  was  used  by  J.  A. 
Udden  in  1907  (Augustana  Lib.  Pub.  6),  the  last  recorded  use  of  the  name. 

These  Upper  Cret.  rocks  of  Eagle  Pass  region  (which  overlie  Austin  chalk) 
are  now  divided  into  (descending)  Escondido,  Olmos,  San  Miguel,  and 
Upson  fms.,  and  the  inclusive  unit  ‘‘Eagle  Pass”  is  no  longer  used. 

Named  for  Eagle  Pass,  Maverick  Co. 

Eagle  River  porphyry. 

Eocene:  Central  Colorado  (Tenmile  district). 

8.  F.  Emmons  and  W.  Cross,  1886  (U.  8.  G.  S.  Mon.  12.  pp.  80,  188,  193,  330,  591).  A 
sheet  of  porphyry  closely  allied  to  Lincoln  porphyry.  Named  for  occurrence  at 
headwaters  of  Eagle  River,  Tenmile  region,  Eagle  Co. 

Eagle  River  group. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan. 

A.  C.  Lane  and  A.  E.  Seaman,  1907  (Jour.  Geol.,  vol.  15,  pp.  680,  690).  Eagle 
River  group. — A group  of  basic  lava  flows,  with  frequent  beds  of  sediment  (10  or 
more  sss.  and  cgls.).  Marvlne’s  group  C.  Thickness  1,417  to  2,300  ft  Underlies 
Great  cgl.  and  overlies  Ashbed  group. 

Named  for  exposures  on  Eagle  River,  Keweenaw  Co. 

Eagle  Rock  tuff. 

Pliocene?  (lower  Pliocene?)  : Southern  Idaho  (Power  County). 

H.  T.  Stearns.  1032  (Correlation  chart  of  Idaho  compiled  by  M.  O.  Wilmarth,  dated 
Sept.  1,  1932)  and  1936  (Jour.  Geol.,  vol.  44,  No.  4,  pp.  434-439).  Eagle  Rock 
tuff. — Well-defined  sequence  of  rhyolite  tuffs,  35 ± ft.  thick,  exposed  at  base  of 
American  Falls  and  at  Eagle  Rock,  NE.  of  Massacre  Rocks,  Power  Co.  Older  than 
Massacre  volcanics  and  younger  than  Neeley  lake  beds. 

tEangua  limestone. 

Lower  Ordovician  (?)  and  Upper  Cambrian:  Central  Missouri  (Camden, 
Hickory,  and  Dallas  Counties). 

H.  King,  1844  (Am.  Jour.  Sci.,  1st,  vol.  47,  p.  129).  Eangua  Is. — Mag.  is.,  of  light 
brown  or  ashy  color,  very  compact  or  hard,  but  decomposing  rapidly  on  exposure. 
Thickness  not  determined,  but  at  Prairie  du  Chien,  Wis.,  rises  100  ft.  above  river 
level,  and  in  vicinity  of  Eangua  River.  Mo.,  it  rises  much  higher.  Basal  part 
of  immense  Mag.  Is.  deposit.  Overlain  by  siliceous  ss.  and  underlain  by  upheaval 
deposit  of  very  ancient  character,  probably  gneissold. 

The  11)26  geol.  map  of  Mo.  shows  that  the  rocks  along  and  near  Niangua 
River,  central  Mo.,  consist  of  Jefferson  City  dol.,  Roubidoux,  Gasconade, 
and  Proctor. 

J.  Bridge.  1930  (personal  communication),  states  that  this  is.  probably  extended  from 
base  of  Bonncterre  dol.  to  top  of  Gasconade  dol.,  but  may  have  extended  up  only 
to  base  of  Gunter  ss. 
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tEarlham  limestone.  (In  Kansas  City  formation.) 

Pennsylvanian:  Western  Iowa  and  Missouri  and  eastern  Kansas. 

H.  F.  Bain,  1897  (Iowa  Geol.  8urv.  vol.  7,  pp.  511-517).  The  first  heavy  Is.  above 
Fragmental  Ib.  (No.  3 of  exposure  In  sec.  22.  .Lincoln  Twp  (Madison  Co.,  Iowa]), 
la beds  quarried  at  Eariham  and  hence  may  be  called  Earlham  Is. 

Same  as  Bethany  Falls  Is.,  the  older  name. 

Earlsboro  sand. 

Subsurface  sand,  of  Penn,  age  and  16  ft.  thick,  in  Earlsboro  field,  Pot- 
tawatomie Co.,  central  Okla.,  which  is  reported  by  T.  E.  Weirick  to  lie 
at  horizon  100  ft.  above  base  of  Boggy  sh.  In  Earlsboro  pool  (Seminole 
Co.)  this  sand  lies  at  3,500  ft.  depth. 

tEarlton  limestone. 

Pennsylvanian : Eastern  Kansas. 

E.  Haworth.  1898  (Kans.  Unlv.  Geol.  Surv..  vol.  3.  pp.  51.  103).  Earlton  I*. — Name 
proposed  by  G.  I.  Adams,  for  Is.  near  summit  of  Thayer  shales,  which  in  local  areas 
is  relatively  prominent,  developing  into  prominent  ledge  to  W.  and  NW.  of  Earlton 
(Neosho  Co.  1.  Separated  from  overlying  Iola  Is.  by  shales.  [Some  later  repts 
stated  this  Is.  is  Iola  Is.] 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  127,  251).  t Earlton  Is.  abandoned 
for  Plattsburg  Is. 

Early  Bird  formation. 

Carboniferous  or  pre-Carboniferous : British  Columbia. 

S.  J.  Schofield,  1919  (Canada  Geol.  Surv.  Summ.  Kept.  1918.  pt.  B.  p.  60). 

Earnest  sand. 

A subsurface  sand,  of  Penn,  age,  in  Earnest  field,  Eastland  Co.,  north- 
central  Tex.,  lying  at  1,900  ft.  depth. 

Easly  Creek  shale.  (In  Council  Grove  group.) 

Permian : Eastern  Kansas  and  southeastern  Nebraska. 

G.  B.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1.  2d  ser.,  pp.  229-237).  Easly  Creek  sh  , 
in  Garrison  sh.,  consists  of  (descending)  : (1)  Sh.,  in  blue,  gray,  greenish-gray,  and 
reddish  bands,  in  part  quite  calc.,  12  ft. ; (2)  gray  Is.,  2 to  4 ft. ; (3)  sh.,  with  one  la. 
band  2 to  3 Inches  thick,  10  to  12  ft.  Total  thickness  26  ft.  Overlies  Eiss  Is.  and 
underlies  Sabetha  Is.  Named  for  outcrops  on  Easly  Creek.  Richardson  Co..  Nebr. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6.  2d  ser.,  pp.  19.  21). 
Easly  Creek  sh.  of  Condra  (1927)  is  here  divided  into  (descending > : Easly  Creek  sh. 
restricted.  Mlddleburg  Is.,  and  Hooser  sh.  The  Easly  Creek  sh.  as  now  constituted  is 
about  14  ft.  thick  in  Nebr.  and  northern  Knns.  and  about  11  ft.  near  Okla.  line.  At 
places  there  is  a bed  of  gyp.  in  this  memb.,  as  In  vicinity  of  Blue  Rapids.  Kan9.  Type 
loe.  on  Easly  Creek,  in  Richardson  Co.,  Nebr.,  in  NK%  sec.  35.  T.  1 N.,  R.  13  E.f 
which  Is  10  ml.  8.  and  1*4  ml.  E.  of  Humboldt,  Nebr.  It  underlies  Crouse  Is. 
(same  as  “Sabetha  Is.’*  and  has  10  yrs.  priority). 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wllmarth,  1936. 

Eastend  formation. 

Cretaceous:  Alberta. 

L.  S.  Russell,  1932  (Roy.  Soc.  Canada  Trans.,  3d  ser.,  vol.  26,  sec.  4,  p.  132). 

^Eastern  sandstone. 

Upper  Cambrian:  Northern  Michigan. 

A.  R.  Marvine.  1873  (Mich.  Geol.  Surv.  vol.  1.  pt.  2.  p.  62).  The  Eastern  ss.  is  uncon. 
with  the  trap  series  and  dips  gently  to  E. 

R.  D.  Irving,  1883  (U.  S.  G.  8.  Mon.  5.  pp.  351-365).  By  term  Eastern  s*.  is  meant 
that  88.  which  fills  valley  btw.  Keweenaw  or  Main  Trap  Range  of  Mich,  and  so-called 
South  Range.  The  sss.  are  red  and  often  highly  argill.  Same  as  fosslliferous 
Camb.  or  Potsdam  ss.  of  Mississippi  Valley,  which  forms  base  of  Paleozoic. 

Replaced  by  geographic  name  JacobtviUe  88.  For  many  years  was  believed 
to  be  same  as  Keweenawan  tWestern  ss.  (Bayfield  group). 
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Eastern  basalts. 

Age  (?):  Northern  California  (Lassen  National  Park). 

H.  Williams.  1032  (Calif.  Unlv.  Pub.  Bull.  Dept.  Geol.  Sci.,  vol.  21.  No.  8,  pp.  214-376, 
map).  Eastern  basalts. — Pyroxene  basalts.  Extend  ulong  E.  margin  of  Lassen 
Park,  from  slopes  of  Bonte  Peak  to  vicinity  of  Butte  Lake.  Lie  on  Juniper  lavas. 

Eastern  Head  formation. 

Lower  Ordovician:  Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland.  No.  4).  East- 
ern Head  fm. — Ferruginous  ss.  with  oolitic  hematite  and  some  shales;  fossiliferous. 
Overlain  by  unnamed  grits  and  shales  and  underlain  by  Beach  fm.  Included  in  Bell 
Island  series.  [Derivation  of  name  not  stated.  ] 

East  ford  granite  gneiss. 

Late  Carboniferous  or  post -Carboniferous : Northeastern  Connecticut. 

II.  E.  Gregory,  1906  (Conn.  Geol.  and  Nat  Hist.  Surv.  Bull.  6.  pp.  115,  127,  and  map). 
Eastford  granite  gneiss. — In  general  a light-  or  dark  gray  gneiss,  tine  grained  or  in 
places  even  porphyritic.  Extends  through  towns  of  Woodstock  and  Eastford.  Per- 
haps best  exposure  is  in  SE.  corner  of  Eastford.  Intruded  before  the  metamorphism 
that  reconstructed  the  rocks  of  the  entire  State. 

East  Fork  formation. 

Pre-Cambrian:  Central  Idaho  (Hailey  region). 

L.  G.  Westgate  and  C.  P.  Ross.  1930  (U.  8.  G.  S.  Bull.  814,  pp.  10-17).  East  Fork 
fm. — Upper  750  ft.  chiefly  blue-gray  lss.  with  beds  of  thinly  banded  gneiss  in  upper 
400  ft.  This  is  underlain  by  0 to  350  ft  of  massive  vitreous  qtxite,  which  can  be 
traced  from  a locality  N.  of  Devils  Bedstead  a little  8.  of  E.  for  7±  mi.  The  lower 
530  ft.  consists  largely  of  beds  of  nearly  pure  Is.  alternating  with  beds  that  contain 
diopside.  with  subordinate  beds  of  qtxite  intercalated  in  places.  Age  probably  Al- 
gonkian.  These  rocks  form  a belt  on  W.  side  of  ar««a  of  metamorphosed  rocks  as  far 
8.  as  divide  btw.  Hyndmnn  Creek  and  East  Fork  of  Big  Wood  River.  Best  exposed 
on  E.  side  of  headwaters  area  of  Hyndman  Creek. 

tEast  Gallatin  group. 

Pre-Cambrian:  Central  southern  Montana  (Threeforks  quadrangle). 

F.  V.  Hayden,  1885  (U.  8.  G.  8.  6th  Ann.  Rept.,  p.  50).  A complete  section  of 
Camb.  rocks  exposed  near  mouth  of  East  Gallatin  River  was  made  by  Dr.  (A.  C.] 
Peale,  and  two  lithologically  well-defined  groups  (separated  by  a qtritic  ss.  [Flat- 
head  qtxite?!)  were  studied.  To  the  lower  one,  which  was  carefully  searched, 
without  success,  for  organic  remains,  the  name  East  Gallatin  group  has  been 
provisionally  applied.  It  consists  of  a series,  2,300-f  ft.  thick,  of  alternations 
of  green  and  greenish-gray  micaceous  sss.  and  clay  slates  (almost  argillites),  with 
thin  bands  of  laminated  lss.  The  central  part  of  Bridger  or  Gallatin  Range,  from 
Reese  Creek  to  N.  end,  is  composed  almost  entirely  of  East  Gallatin  group.  Rests 
on  gnelsslc  rocks.  [As  thus  defined  this  name  appeals  to  have  been  applied  to 
the  Belt  scries,  which  has  been  mapped  at  mouth  of  and  for  some  distance  along 
East  Gallatin  River,  although  the  Camb.  rocks  are  exposed  to  N.  of  the  river. 
See  U.  8.  G.  8.  Threeforks  folio.] 

F.  V.  Hayden,  1888  (U.  8.  G.  8.  7th  Ann.  Rept.,  p.  86).  The  East  Gallatin  group 
(probably  middle  Camb.)  forms  the  foothills  on  the  W.  and  a considerable  part 
of  main  portion  of  Bridger  Range  itself.  [Both  Belt  series  and  Camb.  have  been 
mapped  over  large  areas  in  Bridger  Range.  See  Threeforks  folio.] 

A.  C.  Peale,  1893  (U.  8.  G.  8.  Bull.  110,  p.  16).  Belt  fm.— The  series  of  beds  in 
vicinity  of  Three  Forks  which  was  in  U.  8.  G.  8.  6tb  Ann.  Rept.  provisionally 
called  East  Gallatin  group,  from  well-exposed  outcrops  along  N.  side  of  East 
Gallatin  River  near  its  Junction  with  the  West  Gallatin,  where  a detailed  section 
of  2,300  ft.  has  been  measured.  In  Bridger  Range  the  section  is  carried  lower 
than  on  the  East  Gallatin.  In  Big  Belt  Range  the  fm.  is  10,000  to  12,000  ft.  thick. 

tEast  Greenwich  granite  group. 

Late  Carboniferous  or  post-Carboniferous  and  Devonian  (?):  Southern 
Rhode  Island. 

B.  K.  Emerson  and  J.  K.  Perry,  1907  (U.  8.  G.  8.  Bull.  311,  pp.  58-65  and  map). 
[The  rocks  mapped  as  East  Greenwich  granite  group  in  Bull.  311  were  mapped 
by  B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597),  as  Quincy  granite,  Sterling  granite 
gneiss,  and  porphyry,  and  East  Greenwich  granite  group  was  not  u*ed.] 
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East  Haven  granite. 

Pre-Cambrian : Central  Connecticut 

E.  Hitchcock,  1823  (Am.  Jour.  Bel..  1st.  vol.  0,  pp.  3-80).  applied  East  Haven  granite 
to  rocks  in  East  Haven  and  Branford,  Conn.,  which  were  mapped  as  Branford 
granite  gneiss  by  H.  E.  Gregory  and  H.  H.  Robinson  in  1907  (Conn.  GeoL  and 
Nat.  Hist.  Surv.  Bull.  7). 

tEast  Iowan  stage  of  glaciation  (Pleistocene). 

A name  originally  applied  by  T.  C.  Chamberlin  (Great  ice  age,  by  James 
Geikie,  3d  ed.,  1894,  pp.  724-775)  to  time  covered  by  deposition  of  second 
drift  of  Laurentide  ice  sheet,  but  which  he  in  1895  (Jour.  Geol.,  vol.  3, 
pp.  270-277)  shortened  to  Iowan , at  Upham’s  suggestion,  and  in  1896 
(Jour.  Geol.,  vol.  4,  pp.  872-876)  replaced  by  Kansan , the  name  by  which 
it  is  now  generally  known.  In  1894  book  cited  Chamberlin  called  this 
drift  deposit  East  Iowan  fin. 

tEast  Iowan  formation. 

See  under  t East  Iowan  stage  of  glaciation. 

East  Kane  .shale  member. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (McKean  County). 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21.  No.  71,  table  opp.  p.  61.  pp.  61.  112). 
East  Kane  sh.  memb. — Middle  memb.  of  Knapp  formational  suite.  Fissile,  chocolate 
to  olivaceous  colored  sh.  underlying  Cobham  cgl.  memb.  and  overlying  Wet- 
more  cgl.  memb.  Thickness  varies,  since  it  Is  dependent  upon  amount  of  scour 
that  preceded  deposition  of  Cobhain  cgl.  In  some  places  along  Klnzua  Creek 
It  Is  apparently  lacking,  and  Cobham  and  Wetmore  cgls.  are  in  dlscon.  contact. 
This  explains  abnormal  thickness  attributed  to  “Sub-dean**  cgl.  of  that  urea  In 
old  repts.  Is  well  exposed  in  brick  sh.  quarries  at  East  Kane  (McKean  Co.J. 
Replaces  Ridgtcag  sh.  (preoccupied),  proposed  by  writer  In  1933. 

tEast  In  nd  formation.  (In  Canyon  group.) 

Pennsylvanian : Central  northern  Texas. 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  133-145).  Eastland  fm.  In- 
cludes all  strata  from  top  of  Ranger  is.  memb.  of  Ranger  fm.  to  top  of  Eastlund  Is. 
(top  memb.  of  Eastland  fm.).  Thickness  100  to  175  ft.  Is  top  fm.  of  Canyon 
div.  Underlies  Jackuboro  fm.  and  overlies  Ranger  fm. 

Replaced  by  Caddo  ('reek  fm. 

Named  for  Eastland,  Eastland  Co. 

tEast  land  limestone  member  (of  Caddo  Creek  formation). 

Pennsylvanian : Central  northern  Texas. 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  133-145).  Eastland  Is. — More 
commonly  called  by  Tex.  geologists  Cuddo  Is.,  but  ns  that  name  is  preoccupied  by  a 
Is.  in  Kans.  the  name  Eastland  has  been  chosen  for  this  Tex.  Is.  Is  top  memb. 
of  Eastland  fm.  Well  exposed  in  creek  bed  nil.  E.  of  Caddo  and  in  Caddo  oil 
held.  In  southern  Jack  Co.,  where  Eastland  Is.  is  expected  In  the  section,  a calc, 
ss.  and  cgl.  appear,  >o  that  top  of  Canyon  In  this  area  is  less  clearly  defined. 

Same  as  Home  Creek  Is.  memb.,  older  name,  and  “Eastland"  is  preoccupied. 
(See  1921  entry  under  Home  Creek  Is.  memb.) 

Named  for  Eastland,  Eastland  Co. 

Eastland  shale  lentil  (of  Bonalr  sandstone). 

Pennsylvanian:  Central  Tennessee. 

C.  Butts  and  W.  A.  Nelson.  1925  (Tenn.  Geol.  Surv.  Bull  33D.  pp.  9-12,  pi.  4). 
Eastland  sh.  lentil.— Mostly  greenish  clay  sh.  with  some  thin  ss.  layers.  The 
Cliffy  coni  beds  occur  in  lower  20  to  .'10  ft.  at  Clifty.  Beat  exposed,  and  ap- 
parently thickest  (120  ft.),  on  Pilot  Knob.  Wedges  out  In  some  and  probably  all 
directions  from  Clifty.  Lies  in  midst  of  Bonalr  as.  In  some  places  there  is  dis- 
tinct angular  ancon,  btw.  this  sli.  and  overlying  ss.  memb.  of  the  Bonair.  Mining 
town  of  Eastland.  1 mi.  W.  of  Clifty.  White  Co.,  is  built  ou  this  sh. 
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Eastland  sandstone.  (In  Graham  formation.) 

Pennsylvanian:  Central  Texas  (Eastland  County). 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1036  (Univ.  Tex.  Bull.  3534,  p.  62).  Eastland 
ss.  Is  here  defined  as  first  continuous  hs.  bed  above  Home  Creek  Is.  Is  well  exposed 
in  B.  R.  cut  1±  ml.  NW.  of  Eastland,  Eastland  Co.,  and  the  main  escarpment  lies 
N.  and  NE.  of  Luke  Eastland.  It  caps  escarpments  W.  of  Finis  in  Jack  Co.,  and 
many  elevations  along  Caddo  Creek  NE.  of  Caddo  in  Stephens  Co.  Is  memb. 
of  Graham  fm.,  and  consists  of  10  to  15  ft.  of  dark  grayish  brown,  massively  bedded 
ss.,  thin-bedded  at  top.  Underlies  Gonzales  Creek  sh.  and  overlies  Finis  sh. 

tEnst  Lee  limestone. 

A name  applied  by  B.  K.  Emerson  (U.  S.  G.  S.  Bull.  159,  pp.  50-51,  1899),  to 
tHinsdale  (Coles  Brook)  Is.  as  exposed  at  East  Lee,  Mass.,  and  vicinity. 

tEast  Lee  gneiss. 

Pre-Cambrian : Western  Massachusetts. 

See  definition  under  Lee  quartz  dloritc. 

Named  for  exposures  in  bill  overlooking  East  Lee  on  NE. 

East  Lynn  sandstones.  (In  Allegheny  formation.) 

Pennsylvanian : Southern  West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teels.  Jr.,  1913  (W.  Va.  Geol.  Sun*.  Rept.  Cabell.  Wayne,  and 
Lincoln  Counties,  p.  183),  East  Lynn  ss. — Massive  cliff-forming  as.,  50  to  100  ft. 
thick,  underlying  Upper  Kittauuing  coal  and  separated  from  underlying  Middle 
Klttanuing  coal  by  0 to  5 ft.  of  si.  At  East  Lynn,  Wayne  Co.,  it  forma  massive 
cliffs  40  to  60  ft.  high. 

K.  V.  Hcnuen  and  R.  M.  Gawthrop,  1917  (W.  Va.  Geol.  Surv.  Rept.  Braxton  and 
Clay  Counties,  p.  237).  Upper  East  Lynn  ss. — Massive  to  current -bedded,  medium- 
grained to  coarse-grained,  highly  siliceous,  grayish  white,  conglomeratic,  frequently 
almost  a mass  of  white  and  ovoldul-sliaped  quartz  pebbles  *4  to  1 inch  diam. 
Forma  cliffs.  Thickness  50  to  80  ft.  Underlies  Upper  Klttanuing  coal  and 
overlies  Middle  Kittanning  coal.  The  name  East  Lynn  ss.  is  herein  limited  to 
the  ledge,  25  to  70  ft.  thick,  lying  btw.  Middle  Kittanning  coal  and  Lower 
Kittanning  coal. 

L.  C.  Robinson.  1927  (Ky.  Geol.  Surv.,  ser.  6.  vol.  26,  p.  240).  The  only  represent- 
ative of  the  Allegheny  that  was  observed  in  Morgan  Co.,  Ky..  was  the  basal  memb., 
which  is  called  East  Lynn  cyl.  It  is  a true  cgl.,  and  where  it  caps  the  hills  is 
cliff- forming. 

East  Mountain  shale  member  (of  Mineral  Wells  formation). 

Pennsylvanian:  Central  northern  Texas  (Palo  Pinto  County). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  25.  31  ; Univ.  Tex. 
Bull.  2132,  p.  77  and  charts).  East  Mtn  sh.  memb.  of  Mineral  Wells  fm. — 
Chiefly  dark  bluish  gray  sh..  about  300  ft.  thick.  Contains  near  top  a lentil  of 
fossillferous  Is.  and  near  base  a bed  of  massive  ss.  Underlies  Lake  Pinto  ss.  memb. 
and  overlies  Brazos  River  ss. ; all  included  in  Mineral  Wells  fm.  Named  for 
exposures  in  high  escarpment  E.  of  Mineral  Wells. 

F.  B.  Plummer.  1929,  and  R.  W.  Cumley,  1930  (Tex.  Univ.  Econ.  Geol.,  geol.  map 
of  Palo  Pinto  Co.),  applied  this  name  to  a small  part  of  East  Mtn  sh.  as 
origlually  defined. 

E.  H.  S« 'llards,  1933  (Univ.  Tex.  Bull.  3232,  p.  108).  East  Mtn  sh.  memb.  of 
Mineral  Wells  fm.  is  300 ± ft.  thick,  includes  a thiu  is.  near  top,  and  is  in  places 
highly  fossillferous. 

F.  B.  Plummer  and  J.  Hornberger.  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  pp.  31.  35). 
East  Mtn  sh.  (basal  memb.  of  Mlueral  Wells  fm.)  consists  of  gray  and  black  calc, 
and  siliceous  sl».,  containing  In  upper  part  the  Village  Bend  is.  and  near  its  base 
the  Hog  Mtn  ss.  lentil.  It  underlies  Lake  Pinto  ss.  and  uncon.  overlies  Brazos 
River  ss.  memb.  of  Garner  fm.  Type  loc.  is  the  extensive  exposure  on  S.  end  of 
East  Mtu  In  Mlueral  Wells. 

East  Mountain  schist. 

ITe-Cambrian  (?):  Southwestern  Vermont  (Rutland  County). 

E.  J.  Foyles,  1931  (17th  Rept.  Vt.  State  Geol..  p,  249,  in  description  of  East  Mtn, 
Mendon  Twp,  Rutland  quad.,  in  Rutland  Co.).  East  Mtn  schist ; oldest  rock;  is 
p re  Camb.  or  possibly  basal  Camb.  Underlies  Cheshire  qtzite  (5-«wer  Camb.]. 
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Easton  schist. 

Carboniferous  (?)  or  pre-Ordovician  (?)  : Central  Washington  (Snoqualmie 
quadrangle). 

G.  O.  Smith.  1903  (U.  S.  G.  S.  P.  P.  19).  Easton  schist. — Typically  a silver-gray 
or  green  rock,  composed  chiefly  of  quartz  and  miens.  Extremely  crumpled  and 
gashed,  and  seamed  with  veins  and  stringers  of  quartz.  Associated  with  this 
quartz-mica  rock  are  other  schists  containing  hornblende  or  epidote ; qtzite  also  is 
found  in  close  association  with  the  schists,  which  is  believed  to  Indicate  sed.  origin 
of  the  schist.  Is  probably  oldcBt  rock  in  central  Wash.  Occupies  a few  sq.  mi.  in 
SW.  part  of  Mount  Stuart  quad,  and  extends  W.  into  Snoqualmie  quad.  Is  pre- 
Eocene,  Carbf.  (?). 

G.  O.  Smith,  1904  (U.  S.  G.  S.  Mount  Stuart  folio,  No.  106).  Easton  schist  I« 
probably  sedimentary.  Is  oldest  rook  in  Mount  Stuart  region  : older  than  Hawkins 
fm.  Korins  S.  wall  of  Yakima  Valley  as  far  as  Easton  [Kittitas  Co.].  la 
older  than  l'eshastin  fm. 

W.  S.  Smith.  1916  (Jour.  Geol.,  vol.  24,  pp.  559-570).  Easton  schist  Is  oldest  terrane 
in  Skykomlsh  Basin.  No  deflnltlon  of  its  age  can  be  suggested  except  that  It  Is 
pre-Ord. 

Eastport  formation. 

Silurian  (late) : Southeastern  Maine. 

E.  S.  Bastin  and  II.  S.  Williams,  1913  (Maine  Water  Storage  Comm.  3d  Ann.  Kept.,  p. 
168;  Geol.  Soc.  Am.  Bull.,  vol.  24,  pp.  378,  379).  [Name  mentioned  but  not 
defined.  Refers  to  Eastport  folio,  in  press.] 

E.  8.  Bastin  and  H.  S.  Williams,  1914  (U.  S.  G.  S.  Eastport  folio.  No.  192.  p.  7). 
Eastport  fm. — The  latest  Sll.  rocks  in  Eastport  quad.  Includes  several  kinds  of 
sed.  and  volcanic  rocks.  The  volcanic  rocks  comprise  both  rhyolitic  and  diabasic 
varieties  occurring  as  flows  and  associated  tuffs.  Some  intrusive  rhyolite  is 
probably  mapped  as  part  of  fm.  Iiecause  It  can  not  everywhere  Im»  distinguished 
from  extrusive  rhyolite.  In  bulk  volcanic  rocks  greatly  exceed  detrltal  sediments, 
among  which  are  Is.,  shales  of  several  sorts,  and  very  small  amounts  of  cgl. 
Thickness  probably  about  8.000  ft.  Conformably  overlies  Pembroke  fm.  Uncon. 
underlies  Dev.  (Perry  fm.).  Fossils  Indicate  latest  Sll.  Named  for  exposures 
at  Eastport,  on  Moose  Island. 

East  Wellington  formation. 

Upper  Cretaceous:  British  Columbia. 

C.  II.  Clapp,  1912  (Canada  Geol.  Surv.  Sumrn.  Kept.  1911,  p.  97). 

tEast  Wisconsin  stage  of  glaciation  (Pleistocene). 

A name  applied  by  T.  C.  Chamberlin  (Great  ice  age,  by  James  Geikie,  3d 
ed.,  IStH,  pp.  724-775)  to  time  covered  by  deposition  of  drift  sheet  now 
called  Wisconsin  drift,  but  which  Chamberlin  in  18iM  called  East  Wi«- 
cotisin  fm.  Named  for  thick  development  of  the  drift  in  eastern  Wis. 
Now  called  Wisconsin  stage  of  glaciation.  Chamberlin  stated  (Jour. 
Geol.  vol.  3.  1896,  pp.  270-277)  that  he  changed  his  name  East  Wisconsin 
fm.  to  Wisconsin  fm.  upon  suggestion  of  Upham. 

tEast  Wisconsin  formation. 

See  under  t. East  Wisconsin  stage  of  glaciation. 

Eaton  beds. 

Name  listed  on  p.  147  of  U.  S.  G.  S.  Bull.  191  was  casually  applied  by 
A.  F.  Foerste  (Deulson  Univ.  Sci.  Lab.  Bull.,  vol.  3,  p.  8.  1888)  to 
Springfield  Is. 

Eaton  greensand  lentil.  (In  Claiborne  group.) 

Eocene  (middle)  : Eastern  central  Texas  (Robertson  County). 

B.  C.  Renick  and  H.  B.  Stenzel,  1931  (Univ.  Tex.  Bull.  3101,  pp.  78.  90-91). 
Eaton  greensand  lentil. — South  of  Eaton,  In  the  vicinity  of  Shiloh  School,  in 
southern  Robertson  Co.,  in  the  A.  W.  Rowlett,  Geo.  W.  Cox,  NW.  corner  of  the 
Ijavina  Rollison,  and  8.  part  of  the  Jose  Maria  Viesca  surveys,  there  are  marine 
beds  lnterlaminuted  with  Sparta  sand  memb.  of  Cook  Mtu  fm.  These  marine  lenses 
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consist  of  fossiliferous  glauconitic  sand,  red  clay,  and  ferruginous  Ironstone,  all 
interbedded  with  gray  sand  of  Sparta  lithology.  Max.  thickness  (50  ft.)  is 
exposed  along  Wheelock-New  Baden  road,  and  Interval  from  topmost  marine  bed  in 
Eaton  lentil  to  base  of  overlying  Crockett  niernb.  Is  15  to  50  ft. 

F.  B.  Plummer,  1033  (Univ.  Tex.  Bull.  3232,  p.  612),  showed  Eaton  lentil  lying 
at  base  of  the  Crockett  and  lower  in  section  than  Moseley  Is. 

H.  B.  Stenxel,  Jan.  1035  (Univ.  Tex.  Bull.  3501,  p.  277).  Crockett  redefined  to  in- 
clude only  the  100  ft.  of  beds  above  Moseley  Is.  The  Moseley  Is.  and  underlying 
beds  down  to  top  of  Sparta  sand  are  here  named  Stone  City  beds,  flatter  Includes 
Eaton  lentil  (marine)  and  are  85±  ft.  thick.  They  discon,  underlie  Crockett 
restricted. 

Eau  Claire  grit. 

Upper  Cambrian:  Southwestern  Wisconsin  (Eau  Claire  County). 

L.  C.  Wooster,  1878  (WIs.  Geol.  Surv.  Ann.  Kept.  1877,  p.  37).  Eau  Claire  grit. — 
These  layers  mark  upper  limit  of  the  coarse  sss.,  almost  cgls.  [Older  than  Eau 
Claire  trilobite  beds.] 

L.  C.  Wooster,  1882  (Geol.  WIs.,  vol.  4,  p.  110).  Eau  Claire  grit. — Very  coarse  ss. 
exposed  at  mouth  of  Eau  Claire  River.  So  coarse  it  has  been  termed  cgl.  Thick- 
ness 9 ft.  Lies  100  to  260  ft.  above  the  granite.  In  lower  part  of  Potsdam  88., 
and  240  ft.  below  Eau  Claire  trilobite  beds. 

W.  H.  Twenhofel,  G.  O.  Rausch,  and  F.  T.  Thwaites,  1935  (Geol.  Soc.  Ain.  Bull., 
vol.  46,  p.  1693).  Mount  Simon  memb.  of  Ulrich  is  equiv.  of  “Eau  Claire  grits” 
of  Wooster,  and  underlies  Eau  Claire  memb.  of  Dresbach  fm.,  which  coincides  with 
“Eau  Claire  trilobite  beds”  of  Wooster. 

Eau  Claire  trilobite  beds. 

Upper  Cambrian : Western  Wisconsin. 

L.  C.  Wooster,  1878  (WIs.  Geol.  Surv.  Rept.  1877,  pp.  36-41).  Eau  Claire  trilobite 
beds  mark  lower  limit  of  calc,  matter  in  Potsdam  bs.  They  hold  at  least  7 sp.  of 
trilobites,  of  which  3 are  new,  and  a few  brachiopods.  [Lie  higher  than  Eau 
Claire  grit  and  considerably  lower  than  Hudson  trilobite  beds.J 

L.  C.  Wooster,  1882  (Geol.  Wls.,  vol.  4,  pp.  101-140).  Eau  Claire  trilobite  beds  lie 
240  ft.  above  Eau  Claire  grit  and  200  ft.  below  Hudson  trilobite  beds.  They 
mark  lower  limit  of  calc,  matter  in  Potsdam  ss.,  and  are  characterized  by  several 
sp.  of  trilobites  not  found  at  any  other  horizon  and  also  by  being  lower  limit  at 
which  brachiopods  were  found  in  the  Potsdam. 

A.  C.  Trowbridge,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  p.  149). 
Eau  Claire  is  not  type  loc.  of  WooBter’s  “Eau  Claire  trilobite  beds.”  lie  de- 
scribes that  (Geol.  Wls.,  vol.  4,  p.  117,  1882 1 as  located  4 mi.  above  the  Dalles 
which  occur  at  Mount  Simon,  In  the  high  bank  nearly  200  ft.  above  the  terrace, 
on  left  side  of  Chippewa  River. 

Included  in  Eau  Claire  ss.  of  Ulrich. 

Eau  Claire  shale. 

See  under  Eau  Claire  88. 

Eau  Claire  sandstone. 

Upper  Cambrian  : Western  Wisconsin. 

C.  D.  Walcott,  1914  (Smithsonian  Misc.  Coll.,  vol.  57,  p.  354).  Eau  Claire . ( Ulrich 
mss.,  tflk). — Mostly  thin-bedded,  in  part  shaly  ss.,  with  many  fossiliferous  layers, 
including  Owen’s  Menominee  trilobite  zone  and  Wooster’s  Eau  Cluirc  trilobite  zone. 
Usually  a coarse  white  friable  ss.  with  Dicellomus  and  Lingulella  at  base. 
Numerous  characteristic  Upper  Camb.  trilobites,  Crcpicephalus  iotccnsis  being  one 
of  best  guide  fossils.  Thickness  about  100  ft.  Underlies  Dresbach  ss.  and  overlies 
Mount  Simon  ss. 

E.  O.  Ulrich,  1924  (Wls.  Acad.  Sci.  Trans.,  vol.  21.  pp.  71-93).  Eau  Claire  sh ., 
200  to  350  ft.  thick,  underlies  Dresbach  ss.  and  overlies  Mount  Simon  ss.  in  Wis. 

A.  C.  Trowbridge  and  G.  I.  Atwater,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  pp.  38—45, 
79),  treated  these  beds  as  a memb.  of  their  Dresbach  fm.  (See  1934  and  1935 
entries  under  Dresba<h  ss.] 

W.  H.  Twenhofel.  G.  O.  Raasch,  and  F.  T.  Thwaites.  1935  (Geol.  Soc.  Am.  Bull., 
voL  46,  pp.  1690,  1694).  Eau  Claire  memb. — Middle  memb.  of  Dresbach  fm.  Un- 
derlies Galesvllle  memb.  [Dresbach  ss.  of  many  authors  and  repts]  and  overlies 
Mount  Simon  memb.  Divided,  on  basis  of  fossils,  Into  Crepicephatus  zone  (above), 
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75  ft.  thick,  and  Cedaria  *one  (below),  50  ft.  thick.  Coincides  with  “Kau  Claire 
trilobite  beds”  of  Wooster. 

The  U.  S.  Geol.  Survey  at  present  treats  the  Eau  Claire  as  a distinct  fm.. 
underlying  Dreshach  ss.  [Galesville  memb.  of  some  authors]  and  overlying 
Mount  Simon  ss. 

Named  for  exposures  at  mouth  of  Eau  Claire  River,  Eau  Claire  Co. 

tEbensburg  sandstone  member  (of  Conemaugh  formation). 

Pennsylvanian:  Western  Pennsylvania  (Cambria  County). 

C.  Butts,  1005  (U.  S.  G.  S.  Ebensburg  folio.  No.  133).  Ebensburg  M. — Generally 
rather  coarse,  thick-bedded,  gray  ss.,  locally  containing  layers  of  cgl.  Is  the  s*. 
upon  which  town  of  Ebensburg  is  built,  and  according  to  well  records  it  is  there 
about  150  ft.  thick.  What  is  believed  to  be  snme  sh.  outcrops  In  river  bluff  to 
E.  of  Summerhill,  and  also  on  top  of  knoll  just  NW.  of  Summerhill.  Here  it  is 
coarse,  thick  bedded,  50  ft.  thick,  and  lies  100  ft.  above  Snltsburg  ss.  The  Ebens 
burg  rests  on  40  ft.  of  rod  sh.  and  lies  about  100  ft.  below  Summerhill  ss.  Is 
a memb.  of  Conemaugh  fm.  In  valley  of  Roaring  Run  the  Ebensburg  Is  only  5 
ft.  thick. 

W.  C.  Phalen,  1010  (U.  8.  G.  S.  Johnstown  folio.  No.  174,  p.  6).  “Ebensburg”  ss.  is 
same  as  Morgantown  ss.  memb.  of  Conemaugh  fm.  and  is  abandoned. 

Echo  granite. 

Pro-Cambrian  (?)  : Southern  California  (San  Gabriel  Mountains). 

W.  J.  Miller,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  pp.  140-150).  [Name  used  but  not 
defined.] 

W.  J.  Miller,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  161).  Writer  has  mapped 
(does  not  say  where  published]  Echo  granite  (pre-Camb.t) , In  San  Gabriel  Mtns, 
Calif. 

W.  J.  Miller,  1934  (Unlv.  Calif,  at  Los  Angeles  Pub.  Math,  and  Phys.  Scl..  vol.  1, 
No.  1,  map,  pp.  12-15.  63-65).  [ Echo  granite  ( pre-Camb.t ) mapped.]  Comprises 

several  sq.  ml.,  extending  from  Millard  Canyon  to  Eaton  Canyon,  including  part  of 
Echo  Mtn. 

Echo  Bay  series. 

Pre-Cambrian : Northwest  Territory. 

II.  S.  Robinson,  1033  (Canadian  Min.  and  Met.  Bull.  258.  p.  613). 

Echo  Island  formation. 

Middle  Jurassic:  Southwestern  British  Columbia  (Harrison  Lake  region). 

C.  H.  Crickmny,  1927  (Stanford  Unlv.  Abstracts  of  dissert.  1924-26,  vol.  1,  p.  132). 

C.  H.  Crickmay,  1930  (Geol.  Mag.,  vol.  67,  p.  487  and  map).  Echo  Inland  fm. — 
Tuff,  ss.,  etc.,  2,700  ft.  thick.  Underlies  Mysterious  Creek  fm.  (basal  Upper  J.) 
and  overlies  Harrison  Lake  fm.  (Middle  J.).  Assigned  to  Middle  J. 

Eckman  sandstone.  (In  Pottsville  group.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  Ilennen  and  R.  M.  Gawthrop,  1915  (W.  Va.  Geol.  8urv.  Ropt.  Wyoming  and 
McDowell  Counties,  p.  221).  Eokman  ss. — Massive  to  current -bedded,  medium- 
grained,  buff  to  bluish  gray,  17  to  106  ft.  thick.  Lies  0 to  5 ft.  below  Pocahontas 
No.  6 coal  and  overlies  Pocahontas  No.  5 coal  or  Pocahontas  No.  4 coal.  Exposed 
at  Eckman,  McDowell  Co. 

Economy  member.  (In  Lutonia  shale.) 

Upper  Ordovician:  Southwestern  Ohio,  southeastern  Indiana,  and  north- 
central  Kentucky. 

R.  S.  Bassler,  1906  (U.  S.  Nat.  Mus.  Proc.,  vol.  30,  p.  9).  Economy. — Blue  shales 
and  Ihs.,  50  ft.  thick,  composing  lower  div.  of  Eden  [Eden  as  here  used  excluded 
Fulton  sh.  at  basel.  Distinguished  faunally  by  large  number  of  Bryoxoa.  Overlain 
by  Southgate  memb.  of  Eden  and  underlain  by  Utica  (Fulton)  sh. 

Is  basal  part  of  Latonia  sh. 

Economy  was  old  name  of  village  now  known  as  West  Covington,  Ky. 
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tEcphora  bed. 

tEcphora  beds. 

Mioopne : Western  Florida. 

W.  H.  Dali.  1892  (U.  S.  O.  S.  Ball.  84.  pp.  124.  157,  158.  924).  At  Alum  Bluff  the 
Chctttpcakc  group  Is  represented  by  what  I have  termed  Ecphora  bed,  of  gray  marl, 
with  over  100  species  of  fossils,  many  of  which  are  common  to  N.  C.,  Va.,  and  Md. 
It  has  a thickness  here  of  30  ft.  or  more. 

A paleontologic  term  now  abandoned  for  geographic  name  Choc  latch  at  vhec 

fm. 

Ector  tongue  of  Austin  chalk. 

Upper  Cretaceous  (Gulf  series)  : Northeastern  Texas. 

L.  W.  Stephenson,  1018  (U.  S.  G.  S.  P.  P.  12011.  p.  149>.  Ector  tongue  of  Austin 
chalk. — A thin  tongue-like  projection  of  chalk  from  basal  i>eds  of  main  body  of  the 
Austin,  has  been  traced,  by  means  of  a few  outcrops  and  the  black  soils  to  which  the 
chalk  weathers,  from  western  Fannin  Co.  NE.  to  point  about  1V6  ml.  SE.  of  Ravenna. 
Ector,  for  which  the  tongue  Is  named,  is  a few  hundred  yds.  W.  of  the  belt  of 
outcrop.  Only  10  to  15  ft.  of  the  chalk  was  seen  in  l>eRt  exposures,  and  it  probably 
does  not  exceed  50  ft.  in  thickness  in  vicinity  of  Ector  [Fannin  Co.].  The  Ector 
tongue  is  underlain  by  shaly  clay,  with  thin  beds  of  sand  and  a basal  cgl.  ('‘flsh  oed 
cgl.”),  which  are  regarded  as  distinct  from  underlying  Eagle  Ford  fm.  and  are 
mapped  with  the  Austin.  [L.  W.  Stephenson  now  includes  this  shaly  clay,  sand, 
and  “Ash-bed  cgl."  in  Ector  tongue.  See  Am.  Jour.  Sci.,  5th,  vol.  1(5,  p.  492,  1928 ; 
A.  A.  P.  G.  Bull.,  vol.  13,  No.  10,  1929.] 

Eddy  sandstone. 

Permian : Southern  New  Mexico. 

C.  R.  Keyes,  1906  (Jour.  Geol..  vol.  14.  pp.  147-154 ).  Eddy  ««*.,  1,500  ft.  thick, 
underlie  Capitan  iss.  The  name  is  substituted  for  Richardson’s  nume  Delaware  Min 
fm.,  which  is  preoccupied.  [Derivation  of  name  not  given,  but  presumably  Eddy, 
N.  Mex.] 

Delaware  Aftn  fm.  of  Richardson  was  not  preoccupied,  and  there  is  there- 
fore no  occasion  to  rename  it. 

Eddy  Hill  grit. 

Lower  Cambrian:  Eastern  New  York  (Washington  County)  and  south- 
western Vermont  (Rutland  County). 

R.  Ruedemann,  1914  (N.  Y.  State  Mus.  Bull.  169,  pp.  67-70).  Eddy  Hill  grit. — The 
Black  patch  grit  of  [T.  N.J  Dale.  Consists  of  10  to  40  ft.  of  dark  gray  grit  or  rr. 
with  black  shaly  patches,  sometimes  with  calc,  nodules.  Underlies  Schodack  shales 
and  lss.  and  overlies  Met  t a wee  slate;  all  Lower  Camb.  Named  for  exposures  nt 
Eddy  III11,  near  Falrhaven,  Vt.  [Eddy  Hill  is  probably  in  Whitehall  quad.,  but 
name  does  not  appear  on  that  map.  It  may  be  unnamed  hill  just  SE.  of  Falrhaven.  ] 

Eden  group. 

Upper  Ordovician:  Southwestern  Ohio,  southern  Indiana  and  central  north- 
ern Kentucky. 

J.  S.  Newberry.  1873  (Ohio  Geol.  Surv.  vol.  1.  table  opp.  p.  80).  ami  E.  Ortoa.  1873 
(same  vol.,  pp.  371—390).  Eden  shales  or  Middle  shales  of  Cincinnati  beds  proper. — 
Slightly  foaatltferous  blue  eh,  with  small  amount  of  interbeddod  la.  Thickness  lion 
ft.  Overlies  River  Quarry  beds  and  underlies  Hill  Quarry  beds;  all  included  in 
Cincinnati  betiB  proper,  the  middle  fm.  of  Cincinnati  group.  [As  thus  defined  the 
1m Ifn  Includes  at  base  the  Fulton  sh.J 

Adopted  as  a group  name,  to  include  beds  originally  included,  i.  e„  Latonla 
sh.  at  top  and  Fulton  sh.  at  base,  the  top  memb.  of  the  Latonla  being 
McMickeu  memb.  of  Bossier. 

Named  for  Eden  Park,  Cincinnati,  Ohio. 

Eden  beds. 

Pliocene  (lower)  : Southern  California  (San  Jacinto  quadrangle,  Riverside 
County ) . 

C.  Frick,  1021  (Calif.  Univ.  Pub..  Dept.  Geol.  Bull.,  vol.  12.  pp.  2S3-288).  Eden 
beds. — Deposits  containing  considerable  collection  of  vertebrate  fossils  (Including 
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species  of  Pliohippus) , through  which  they  are  correlated  with  middle  of  Etchogoin 
fm.  and  the  Rattlesnake,  Thousand  Creek,  and  Snake  Creek  fms.  The  beds  occur  in 
Eden  region,  San  Jacinto  quad.  Assigned  to  upper  part  of  lower  Pllo. 

D.  M.  Fraser,  1931  (Min.  In  Calif.,  vol.  27,  No.  4,  pp.  511-614).  Frick’s  name  Eden 
beds  being  preoccupied,  he  suggests  it  be  replaced  by  Mount  Eden  fm.,  which  is  here 
used  for  the  lower  l’lio.  ss.  and  shales  in  region  about  Beaumont. 

Edenian. 

A term  applied  by  R.  Ruedemann  (N.  Y.  State  Mus.  Bull.  258)  to  time 
covered  by  deposition  of  Eden  group. 

Edens  sand. 

A thin  subsurface  sand,  of  Upper  Cret.  age,  in  either  Navarro  fm.  or  Taylor 
marl  of  eastern  Tex.  Produced  oil  at  Corsicana.  Is  a higher  sand  than 
Corsicana  sand. 

Edensburg  oil  sandstone. 

J.  F.  Carll,  1883  (2d  Pa.  Geol.  Surv.  Rept.  I4,  well  sections).  Edcnsburg  oil  ss.  lies 
st rat.  lower  than  “Tanners  Hill  red"  and  higher  than  Clarendon  sand  [In  Warren 
Co.,  Pa.].  Is  probably  of  Chemung  age. 

Edgofleld-Chesterfield  zone1. 

Pre-Cambrian  : Northern  South  Carolina. 

E.  Sloan.  1905  (S.  C.  Geol.  Surv.  geognostlc  map  of  S.  C„  advance  copies  published  in 
1908,  In  S.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  ; 1907  (Summary  of  mineral  resources  of 
8.  C.,  pp.  6,  10,  12).  Edge flcld-Chestcrfleld  zone  (Algonkianf). — Bounded  on  NW. 
by  Abbevllle-York  zone;  on  N.  by  Hornsboro  zone  and  State  line;  on  SE.  by  a line 
proceeding  from  point  where  Whites  Creek  enters  8.  C.  (Marlboro  Co.)  along  said 
creek  to  the  Pee  Dee,  thence  by  Catarrh,  thence  S.  of  Granny's  Quarter,  thence 
crossing  Wateree  River,  near  Camden,  thence  up  Rice  Creek  and  down  Crane  Creek, 
and  thence  crossing  Brook  River  3 mi.  N.  of  Columbia,  thence  across  Dutch  Fork 
and  by  Half  Way  Swamp,  to  point  near  Edgefield,  whence  It  proceeds  southwesterly 
to  Savannah  River  (near  Scotts  Ferry),  the  river  completing  the  bdy  on  W.  A 
division  extends  southwesterly  by  Edgefield  by  reason  of  granite  anticline  uplift, 
which  diverts  a subzoue  of  these  schists  and  a part  of  the  slates  toward  Hamburg, 
with  a SE.  dip.  Slates  derived  from  alteration  of  basic  igneous  rocks  constitute 
main  mass ; along  both  sides  of  the  argillites  the  sericlte  schists  interruptedly  pre- 
vail. It  appears  that  the  serlcite  schists  originated  in  the  alteration  of  the  tuffs 
and  porphyries  which  Interruptedly  occur  along  southerly  line  of  Abbeville-York 
zone,  with  a corresponding  but  more  limited  belt  along  opposite  side  of  Edgefield- 
Chesterfield  zone. 

Probably  named  for  exposures  in  Edgefield  and  Chesterfield  Counties. 

tEdgehill  quartzite. 

Lower  Cambrian:  Southeastern  Pennsylvania. 

C.  E.  Hall.  1881  (2d  Pa.  Geol.  8urv.  Rept.  C„,  map  and  btw.  pp.  14  and  47). 
Edgehill  Rock  ( qtzite  and  cgl.),  Potsdam  t>s.  (,Vo.  /)  [on  inap]. 

F.  Bnscom.  1904  (Am.  Jour.  Scl.,  4th,  vol.  17,  p.  143),  used  Edge  Hill  qtzite  ( Lower 
Camb.)  in  tables. 

Same  as  Chickies  qtzite,  the  older  name.  Edge  Hill  is  in  Montgomery  Co. 

Edgewood  limestone. 

Silurian  (early)  : Northeastern  Missouri  (Pike  County)  and  southwestern 
Illinois. 

T.  E.  Savage,  1909  (Am.  Jour.  Scl.,  4th,  vol.  28,  pp.  517-518).  Edgewood  Is. — 
Ls.,  0 to  12 Mi  ft.  thick,  constating  of  massive  layer  of  hard  gray  coarsely 
crystalline  Is.  4 ft.  thick,  oolitic  in  upper  part,  underlain  by  few  ft.  of  fine- 
grained ls.  and  fossiliferous  dark  calc,  sh.,  with,  at  base,  cgl.  of  fragments  of 
Girardeau  is.  Uncon.  overlies  Girardeau  Is.  and  uncon.  underlies  Sexton  Creek  is., 
or  is  separated  from  the  Sexton  Creek  by  2 inches  of  red  residual  clay.  Assigned 
to  Sil.  [Later  repts  give  thickness  0 to  75  ft.] 

T.  E.  Savage,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  pp.  111-112,  351-376;  111.  Geol. 
Surv.  Bull.  23).  Edgewood  Is.  Includes  all  strata  In  III.  and  Mo.  btw.  horizon  of 
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Girardenu  la.  up  to  top  of  the  mag.  Is.  near  Bowling  Green,  and  top  of  the  brown 
Is.  overlying  the  oolite  In  Lincoln,  Pike,  and  Ralls  Counties,  Mo.,  and  on  opposite 
side  of  river  in  111.,  and  their  equlv.  elsewhere  in  Miss.  Valley.  It  includes 
Bowling  Green  Is.,  Noix  oolite,  and  Channahon  Is.  members,  which  represent  local 
facies.  The  lower  fosslliferous  part  of  fm.  and  the  overlying  brown,  unfossllif- 
erous  Bowling  Green  phase  are  well  developed  In  vicinity  of  Edgewood,  Pike  Co., 
Mo.,  while  the  lowest  boils  of  the  Edgewood  are  not  known  N.  of  that  locality. 
The  fm.  overlies  Girardeau  la.  with  sedimentary  break.  In  Kankakee  Co.,  NE. 
111.,  It  underlies,  with  possible  break,  Essex  Is.,  which  may  prove  to  be  a menib. 
of  overlying  Sexton  Creek  Is.  (of  SW.  111.  and  Mo.].  Basal  8 to  15  ft.  of  the 

Edgewood  Is  Cyrene  memb.,  which  is  conformably  overlain  by  Bowling  Green 

memb.  (15  to  35  ft.  thick).  Upper  half  or  two-thirds  of  Cyrene  memb.  is==Nolx 
oolite  of  Keyes,  which  is  a shallow-water  phase  of  sedimentation  near  Miss.  River, 
nnd  Is  here  called  Noix  oolite  memb.  The  name  Channahon  Is.  memb.  is  retained 
for  easy  reference  to  the  strata  seen  only  along  Des  Plaines  River  1 mi.  SE.  of 
Channahon.  Will  Co.,  NE.  111.,  which  is  = some  part  of  Edgewood  fm. 

T.  E.  Savage.  1916  (Geol.  Soc.  Am.  Bull.,  vol.  27.  pp.  305-324).  In  NE.  111.  Edge- 
wood  Is.  Is  0 to  21  ft.  thick  and  Is  not  known  N.  of  Oswego.  It  underlies 
Kankakee  Is.  with  eroslonal  uncon.  It  Is  here  proposed  to  shift  upper  bdy  of 
Edgewood  fm.  and  basal  part  of  overlying  Sexton  Creek  Is.  (of  SW.  111.  and  Mo.) 
3 or  4 ft.  higher  than  formerly,  placing  it  at  top  of  Is.  containing  Platymerella 
manniensis  In  111.  and  Mo.,  Instead  of  at  base  of  this  zone,  as  formerly. 

T.  E.  Savage,  1926  (III.  State  Acad.  Sci.  Trans.,  vol.  19.  pp.  286-287;  Geol.  Soc. 

Am.  Bull.,  vol.  37,  pp.  517-526.  533>.  Edgewood  Is.  is  exposed  near  Thebes, 
Oswego,  Channahon,  Essex,  aud  Savanna,  111.,  am!  extends  as  far  N.  as  Belvldere. 
near  N.  border  of  State.  Platymerella  manniensis  zone  is  Included  in  Kankakee  Is., 
instead  of  In  Edgewood. 

Named  for  exposures  3 mi.  N.  of  Edgewood,  Pike  Co.,  Mo. 

Ediger  limestone.  (Buried.) 

Middle  Devonian:  Central  Kansas  (Harvey  County). 

L.  A.  Johnston,  1935  (Tulsa  Geol.  Soc.  Digest,  1934,  pp.  12-17,  pi.  1).  Ediger  Is. — ■ 
Varies  from  dense  and  micro-crystalline  to  coarsely  crystalline,  fosslliferous  Is., 
sandy  and  glauconitic  at  base.  In  places  lower  part  Is  white  calc,  sand  of  rounded 
and  subrounded  grains.  Upper  part  may  contain  some  chert,  and  usuully  has 
Intercalated  thin  light-green  sh.  seams  containing  fossils.  Rests  uncon.  on  Hollow 
dol.,  or,  where  that  Is  absent,  on  Maquoketa  sh..  and  uncon.  underlies  Sylamore  ss. 
in  Hollow  pool,  Harvey  Co.  Name  proposed  by  F.  A.  Bush,  unpublished  paper 
delivered  before  Tulsa  Strat.  Soc.  In  1933.  Assigned  to  Middle  Dev.  (Derivation 
of  name  not  stated.] 

t Edison  gneiss. 

Pre-Cambrian : Northern  New  Jersey. 

J.  E.  Wolff  and  A.  H.  Brooks,  1898  (U.  S.  G.  S.  18th  Ann.  Kept.,  pt.  2,  p.  439).  Belt 
of  gneisses  characterized  by  their  richness  in  disseminated  magnetite,  which,  from 
extensive  mining  operations  at  old  Ogden  mines,  now  culled  Edison,  we  have 
named  Edison  gneiss. 

In  U.  S.  G.  S.  Franklin  Furnace  folio.  No.  161,  1908,  this  name  was 
discarded,  the  rock  being  an  inseparable  part  of  Byram  gneiss. 
tEdlsto  marl. 

Miocene  (lower)  : Southern  South  Carolina  (Colleton  County). 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C.,  advance  copies;  published 
In  1908,  In  S.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  ; 1907  (Summary  of  mineral  resources 
of  S.  C.,  pp.  12,  18,  19).  Edisto  phase  (also  Edisto  marls  and  phosphates). — Pro- 
ceeding from  Dorchester  Strait  SE.  over  Dorchester  Ridge  and  the  upper  (Ecphora) 
marls,  the  Edisto  phase  is  observed  in  compact  yellow-white  beds  (very  high 
In  content  of  calcium  carbonate),  which  rarely  exceed  thickness  of  3 ft.  This  Is 
phase  of  Mlo.  which  has  been  phosphatlzed  where  favorably  situated  for  accumula- 
tion of  Salkehatcble  oozes.  This  Edisto  phase  appears  circumscribed  In  western 
Tertiary  by  a line  extending  from  mouth  of  W&ndo  River  by  Charleston,  Church 
Flats,  Port  Royal.  ParHchucla,  Givhnms  Ferry.  Bacon’s  Bridge  and  thence  buck 
to  head  of  Wando  River.  In  eastern  div.  of  Tert.  the  sea  waves,  along  Myrtle 
Beach,  cast  upon  the  shores  fragments  of  the  equlv.  marl,  from  bed  of  present 
ocean.  Overlies  Marks  Head  marl  and  is  older  than  Goose  Creek  marl. 


Digitized  by  Google 


6g2  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


T.  W.  Vaughan,  1912  (U.  8.  G.  S.  P.  P.  71).  Ediato  marl. — Indurated  phosphatlzed 
marl  in  vicinity  of  Charleston,  S.  C.  Thickness  2 to  3 ft.  Overlies  Cooper  marl 
and  underlies  Goose  Creek  marl  of  Sloan,  which  Is  softer  than  Edisto  marl. 

C.  W.  Cooke,  1936  (U.  8.  G.  8.  Bull.  867).  In  this  rept  [on  S.  C.  coastal  plain) 
the  lower  MIo.  deposits  are  called  Hawthorn  fm.,  because  the  work  of  recent  years 
has  demonstrated  thnt  they  are  an  eastern  development  of  Hawthorn  fm.  of  Fla. 
In  previous  8.  C.  repts  all  or  parts  of  Hawthorn  fm.  have  been  called  fMarks 
Head  marl,  fEdlsto  marl,  fParacbucla  sb.,  fPsrachucla  marl,  and  tCombahee  sh.. 
all  of  which  are  here  abandoned.  The  Hawthorn  includes  tMarks  Head  marl 
nnd  upper  part  of  underlying  Alum  Bluff  “fm.”  of  Veatch  ami  Stephenson's  rept  on 
coastal  plain  of  Ga.  (Ga.  Geol.  Surv.  Bull.  26,  1911).  It  also  includes  part  of 
t A»h ley  marl  and  part  of  tSalkeliatchle  phase  of  Sloan. 

Named  for  exposures  on  Edisto  River  at  “The  Dividers,”  Colleton  Co. 

Edmonton  formation. 

Upper  Cretaceous:  Alberta,  Saskatchewan,  and  Northwest  Territory. 
Canada. 

J.  B.  Tyrrell,  1887  (Canada  Geol.  Surv.,  n.  s.,  vol.  2,  pp.  74E-75E.  1ME,  11HE. 
127B,  131E-135E,  137— 138E),  Introduced  Edmonton  aerie*,  as  he  called  It.  Now 
considered = either  Bearpaw  sh.  or  Fox  Hills  as.  of  Mont. 

Edmunds  formation. 

Silurian : Southeastern  Maine. 

E.  S.  Bastln  and  H.  S.  Williams,  1913  (Maine  Water  Storage  Comm.  3d  Ann.  Kept., 
p.  168;  Geol.  Soc.  Ain.  Bull.,  vol.  24,  pp.  378,  379).  [Name  mentioned  but  not 
defined.  Refers  to  East  port  folio.  In  press.) 

E.  8.  Bastln  and  H.  8.  Williams,  1914  (U.  8.  G.  8.  Bastport  folio.  No.  192,  pp.  4. 
10).  Edmund8  fm. — A series  of  alternating  beds  of  sh.  and  deposits  of  volcanic 
rocks.  Most  abundant  rock  Is  rhyolite,  both  gray  and  red,  which  forms  flows  nnd 
associated  tuffs.  Next  most  abundant  rock  is  purplish  red  andesite,  which  also 
occurs  as  flows  and  tuffs.  Diabase  flows  and  tuffs  also  occur.  Estimated  thickness 
2.500  to  3,000  ft.  Conformably  underlies  Pembroke  fm.  Overlies  (possibly  uncon.) 
Dennys  fm.  Fossils  indicate  Cobleskill  and  Niagara  ago.  Named  for  exposures 
near  Edmunds,  Washington  Co. 

Edmunds  Hill  nndesite. 

Devonian  (?)  : Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory,  1899  (Am.  Jour.  Sci.,  4th,  vol.  8,  pp.  359-360).  Edmund*  Hill 
andeaitea. — Auglte  andesite  forming  entire  top  of  Edmund's  Hill.  Chapman  Twp, 
near  middle  of  N.  twp  line,  nnd  being  highest  part  of  a ridge  running  N.-8.  for 
Beveral  ml. 

In  a later  rept  (U.  S.  G.  S.  Bull.  165,  pp.  112,  169-172,  1900)  this  rook  was 
considered  by  Gregory  to  be  Paleozoic.  On  196.3  geol.  map  of  Maine,  by 
A.  Keith,  the  Igneous  rooks  of  this  region,  including  andesite,  are  mapped 
as  Dev. 

Edray  sandstone.  (In  Bluefield  formation.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  301,  443).  Edray  a*. — Gray  or  green  flaggy  or  shaly  ss.  0 lo  75  ft.  thick,  in 
lower  part  of  Lillydnle  sh.,  lying  0 to  50  ft.  above  Its  base.  Type  loe.  in  Pocahontas 
Co..  W.  Va.,  on  mtu  road  1.2  mi.  N.  of  Edray.  Also  observed  in  Mercer  Co.,  W.  Va.. 
nnd  in  Tazewell  Co.,  Va. 

P.  II.  Price.  1929  (W.  Va.  Geol.  Surv.  Rept.  rocahontas  Co.,  pp.  163-164).  Edray 
sh.  is  lenticular  and  does  not  appear  In  Edray  section  that  was  measured  along 
new  State  road  from  Edray  to  head  of  Elk,  but  at  other  points  It  presents  a promi- 
nent exposure.  Occurs  associated  with  Lillydnle  sh.,  nt  times  coming  well  up 
in  this  memb.,  and  at  some  points  near  base ; and  often  rests  directly  on  Ahb*r 
son  Is.  of  Greenbrier  series.  Best  developed  along  waters  of  Elk,  forming  a mas 
slve  cliff  rock  at  Junction  of  Big  Spring  Fork  with  Old  Field  Fork  of  Elk  River, 
and  is  recorded  in  Slaty  Fork  and  Props  Run  sections.  In  8.  end  of  Co.  It  Is 
noted  in  Stamping  Creek  and  Briery  Knob  sections,  as  a brown  to  gray  fine 
grained  micaceous  sh.,  10  to  25  ft.  thick. 
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Kelson  beds.  (In  Ogallala  formation.) 

Pliocene  (lower)  : Western  Kansas  (Sherman  County). 

M.  K.  Ellas.  1931  (Unlv.  Kans.  Bull.,  vol.  32,  No.  7,  pp.  161-102).  I See  under 
Rhinoceros  Hill  beds.] 

Edwards  limestone.  (In  Fredericksburg  group.) 

Lower  Cretaceous  (Comanche  series) : Southern  Texas. 

R.  T.  Hill  and  T.  W.  Vaughan.  1898  (U.  S.  G.  S.  Nueces  folio.  No.  42.  p.  2;  U.  8.  G.  8. 
18th  Ann.  Kept.,  pt.  2,  pp.  227-235).  Edirards  Is. — Generally  whitish  lss..  but  on 
weathering  show  buff,  cream-yellow,  and  dull-gray  layers ; of  variable  hardness, 
frequently  massive,  and  contain  flint  nodules.  Usually  harder  than  Comanche 
Peak  Is.  and  weathers  into  cliffs.  Thickness  000  ft.  Top  fm.  of  Fredericksburg 
dlv.  Overlies  Comanche  Peak  Is.  and  underlies  Fort  Worth  Is.  Replaces  “Caprlna” 
Is.;  also  replaces  “Barton  Creek”  Is.,  ns  Barton  Creek  is  not  good  type  loc.,  name 
Is  binomial,  and  Barton  was  otherwise  used  many  years  before  Barton  Creek. 

Edwards  Is.  underlies  Georgetown  Is.  in  some  areas,.  Fort  Worth  Is.  in 
other  areas,  and  Kiamichi  clay  in  NE.  Tex.  See  also  under  Fredericks- 
burg group. 

Named  for  Edwards  Plateau,  Nueces  and  Uvalde  quads.,  SW.  Tex.,  of  which 
it  is  chief  component  of  scarps  and  mesas. 

Edwardsville  formation.  (Iu  Borden  group.) 

Mississippinn : Southeastern  Indiana. 

P.  B.  Stockdale,  1929  (Ohio  Jour.  Sci.,  vol.  29,  No.  4,  p.  170).  I See  under  Borden 
group.] 

P.  B.  Stockdale,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42.  No.  3,  pp.  707-718).  The 
Edwardsville  is  in  many  respects  the  most  unique  fm.  in  Borden  group.  Is  top 
fm.  of  the  Borden.  Displays  greatest  range  in  thickness — from  40  to  200  ft. 
Predominantly  sh.,  slltstoue.  and  ss.  A perplexing  calc,  lithology  at  extreme  8. 
end  of  Ind.  outcrop  area  and  In  adjacent  Ky.  renders  It  easily  confused  with  basal 
memb.  of  overlying  Ilarrodsburg  Is.  It  overlies  Floyds  Knob  fm. 

P.  B.  Stockdale,  1931  (lnd.  Dept.  Cons..  Dlv.  Geol..  Pub.  98.  pp.  54.  76,  220,  etc.). 
Edtcardsville  fm.  in  previous  writings  has  been  included  in  “Knob  as..*'  “Riverside 
88.,“  “Knobstone  ss..”  und  “Warsaw"  of  Butts  (1915,  1918,  1922).  Is  named  for 
village  of  Edwardsville.  near  center  of  NE'4  sec.  1,  T.  3 8.,  R.  5 K.,  4%  ml.  W. 
of  New  Albany,  Ind.  It  is  completely  exposed  in  clean-cut  association  with  over- 
lying  Ilarrodsburg  Is.  and  underlying  Floyds  Knob  fm.  along  8tatc  Highway  62,  a 
short  distance  NE.  of  Edwardsville,  where  It  is  53  ft.  thick.  [Describes  and  names 
many  local  lithologic  facies  of  the  fm.  On  pp.  310-311  he  suggests  redefining  top 
of  fm.,  as  explained  under  Ilarrodsburg  t#.] 

Edwin  clay. 

A white  brittle  clay,  locally  known  as  Edwin  clay,  forms  lowest  8 ft.  of 
clay  at  Jones  Butte,  Butte  Co.,  Calif.  (See  V.  T.  Allen,  Unlv.  Calif.  Pub. 
Bull.  Dept.  Geol.  Sci.,  vol.  18,  No.  14,  pp.  381.  404,  1929.) 

tEfaw  rocks. 

A name  applied  locally  to  Gilmore  ss.  memb.  of  Greene  fm.  in  western 
Monongalia  Co.,  W.  Va.,  from  locality  near  Wadestown,  where  it  litters 
the  ground  with  large  boulders. 

Effingham  terrane. 

A name  applied  by  C.  IR.]  Keyes  (Pan-Am.  Geol.,  vol.  39,  No.  4,  1923,  p. 
320)  to  8 ft.  of  Is.  in  upper  part  of  McLeans  boro  fm.  (Penn.)  of  111.  He 
placed  it  200  ft.  above  Martinsville  Is.  Derivation  of  name  not  stated, 
but  probably  named  for  Effingham,  Effingham  Co.,  SE.  III. 

Egan  limestone. 

Lower  Ordovician:  Eastern  Nevada  (Ely  region). 

C.  [R.]  Keyes,  1923  (Pan-Am.  Geol.,  vol.  40.  pp.  53,  78).  Egan  Iss.  1,100  ft.  thick, 
underlie  Cherry  shales  and  overlie  Schell  shales  in  Nev.  Named  for  Egan  Range, 
of  which  they  form  K base  from  Ely  northward. 

A part  of  Pogonip  Is. 
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Eggleston  limestone. 

Middle  Ordovician  (Black  River)  : Southwestern  Virginia  (Giles  County). 

A.  A.  L.  Mathews,  1934  (Va.  Geol.  Surv.  Ball.  40,  pp.  7,  11,  30>.  Eggleston  Is.  in- 
cludes the  beds  of  upper  Black  River  age  that  are  younger  than  the  upper  red 
Moccasin  memb.  (Lowville)  and  older  than  Trenton  Is.  Although  a good  section  of 
the  fm.  occurs  1.1  ml.  S.  of  Eggleston,  Va.,  the  best  section  is  along  State  Highway  8, 
1 ml.  N.  of  Narrows,  Va.  This  will  be  considered  type  loc.  In  general  consists  of 
thin-  to  thick-bedded,  fine-grained,  argill..  dark-buff  to  light-brown  Is.  which  upon 
fracturing  forms  cuneiform  blocks  with  the  Jointing  perpendicular  to  bedding.  Con- 
tains many  thin  beds  and  a few  thicker  beds  of  bentonite,  and  its  peculiarities  may 
be  due  to  this  material.  Is  widely  distributed  in  Valley  and  Ridge  province.  In 
type  loc.  is  more  than  150  ft.  thick.  Contains  upper  Black  River  fossils. 

Same  as  Chnmbersburg  Is.  restricted  of  C.  Butts  and  G.  W.  Stose  (1932), 
which  is  name  at  present  in  use  by  U.  S.  Geol.  Survey.  (See  C.  Butts,  Va. 
Geol.  Surv.  Bull.  42,  1933.) 

Egremont  limestone. 

Ordovician  and  Cambrian:  Southwestern  Massachusetts  and  northwestern 
Connecticut. 

W.  H.  Hobbs,  1893  (Jour.  Geol.,  vol.  1,  pp.  717-73H,  780-802).  Egremont  Is. — White 
to  gray  crystalline  Is.,  often  quite  pure  but  for  small  scales  of  colorless  mica  and 
grains  of  pyrlte.  Locally  contains  thin  qtzltic  or  schistose  layers.  Generally 
passes  upward  Into  Everett  schist  through  a graphitic  layer  of  variable  thickness, 
and  a similar  graphitic  rock  is  also  found  at  its  lower  contact  with  Rlgn  schist. 
Correlated  with  Ilellowspipe  Is.  of  NW,  Mass.  Included  in  Mount  Washington  series. 
Named  for  its  wide  extent  in  Egremont  valley  l Berkshire  Co.,  Mass.  1. 

Is  a part  of  Stoekbrldge  Is. 

Egypt  sand. 

Upper  Cretaceous:  Missouri. 

C.  fR.l  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22.  p.  252).  Egupt  t erratic. — Sands. 
150  ft.  thick,  of  Ripley  age,  uncon.  underlying  Porter  [Porters  Creek!  clays  and 
uncon.  overlying  Dakotan  series.  [Derivation  of  nnme  not  stated.] 

Eileen  sandstone.  (In  Oronto  group.) 

Pre-Cambrian  (upper  Keweenawan) : Northwestern  Wisconsin  (Bayfield 
County). 

F.  T.  Thwaltes,  1912  (Wis.  Geol.  Nat.  Hist.  Sun-.  Bull.  25,  pp.  50,  54).  Eileen  ss. — 
Red  and  white  somewhat  quartzose  ss.  Thickness  0 to  2,000  ft.;  1,800  ft.  exposed 
Included  in  Oronto  group.  Underlies  Amnicon  fm.  and  overlies  Freda  ss.  Named 
for  exposures  in  valley  of  South  Fork  of  Fish  Creek  in  town  of  Eileen,  Bayfield  Co. 

Einstine  sandstone.  (Also  spelled  Einstein.) 

Pennsylvanian:  Eastern  Kansas. 

G.  C.  Swallow  and  F.  Ilnwn,  1805  (Kans.  Geol.  Surv.  Rept.  on  Miami  Co.,  p.  7). 
Einstine  *s. — Thin  beds  of  soft  brown  micaceous  and  hard  gray  calc,  ripple-marked 
sss.  more  or  less  Intercalated  with  and  passing  into  blue  and  brown  sandy  argill. 
shales.  Upper  part  marly  and  fossiliferotis  at  McFaddin’s  and  at  Ward’s  mill. 
Forms  bed  No.  10  (35  to  00  ft.  thick)  of  geologic  section  of  Miami  Co.  Overlain  by 
Cave  Is.  and  underlain  by  older  Coal  Measures  strata. 

In  later  repts  called  “Einstein  ss.”  and  included,  together  with  tCave  Is.,  in 
tCnve  Rock  series.  Probably  represents  whole  or  part  of  Chauute  sh. 
memb.  of  Kansas  City  fm. 

Derivation  of  name  not  stated. 

Eiss  limestone.  (In  Council  Grove  group.) 

Permian : Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condrn,  1927  (Nebr.  Geol.  Surv.  Bull.  1.  2d  ser.,  pp.  229,  233,  234.  235.  237). 
Eiss  Is.,  in  Garrison  shale,  consists  of  (descending)  : (1)  Dark-grey,  siliceous,  hard, 
massive,  1 ft.  3 in.  to  2 ft.;  (2)  sh.,  bluish,  argill.,  with  fine  calc,  material,  very 
fossil! ferous.  7 ft. ; (3)  Is.,  dark  gray,  earthy,  hard  on  exposure,  1 ft.  4 in.  Total 
thickness  9 to  10  ft.  Underlies  Easly  Creek  sh.  and  overlies  Stearns  ah.  Named  for 
Eiss  farm,  S.  of  Humboldt. 
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G.  E.  Condrn  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  ser.,  p.  19).  Type 
exposure  of  Eis a la.  Is  in  SEVi  sec.  3,  T.  1 N.,  K.  13  E..  on  Elss  farm,  8 mi.  S.  of 
Humboldt.  Nebr. 

G.  E.  Condra,  1930.  (See  under  Bader  la.) 

Ekwan  limestone. 

Silurian:  Canada  (Hudson  Bay  region). 

A.  P.  Foerste,  1927  (Denison  Univ.  Bull.,  vol.  27,  No.  3,  Sri.  Lab.  Jour.,  yoI.  22,  pp. 
5,  7,  15). 

Ekwan  River  limestone. 

Silurian:  Canada. 

T.  E.  Savage  and  F.  M.  Van  Tuyl,  1919  (Geol  Soc.  Ain.  Bull.,  vol.  30.  pp.  341,  357. 
365,  308). 

El  Abra  limestone. 

Lower  Cretaceous:  Mexico. 

V.  It.  Garflas,  1915  (Econ.  Geol.,  vol.  10,  pp.  199,  200). 

Elbert  formation. 

Upper  Devonian : Southwestern  Colorado. 

W.  Cross,  1904  (Am.  Jour.  Scl.,  4th,  vol.  18,  pp.  245-252).  Elbert  fm. — The  strata 
overlying  Ignacio  fm.  (chiefly  qtzlte  and  believed  to  be  of  Upper  Camb.  age),  under- 
lying Ouray  is.,  and  carrying  flsh  remains  at  base  and  near  top,  which  seem  un- 
questionably to  form  a lithologic  strat.  and  faunal  unit.  At  Devon  Point  the  Elbert 
consists  of  (descending):  (1)  Red  sh.  or  clay,  5 ft.;  (2)  ss.  or  qtzite  containing 
flsh  scales  in  places,  1±  ft.;  (3)  calc,  shales  and  thin  Is.,  buff  or  gray,  breaking 
readily  into  slabs,  salt  casts  common,  25  ft.;  (4)  thin  layers  of  alternating  qtzite, 
dull-gray  aren.  Is.,  and  red  calc,  sh.,  8 ft.;  (5)  bard  fine-grained  gray  qtzite,  2 to 
16  ft.;  (0)  red  calc,  sh.,  4 in.  to  1 ft.;  (7)  yellow  earthy  Is.,  9 in.;  (8)  calc,  and 
sandy  shales,  variegated,  yellow,  buff,  lilac,  4 In.  to  1 ft.;  (9>  fine-grained  yellow- 
brown  qtzite,  1 ft.;  (10)  sandy  sh..  red,  greenish,  or  mottled,  a harder  layer  in 
middle,  5 ft.;  (11)  saudy  Is.,  slialy  In  part,  rich  in  fish  scales  and  plates,  1±  ft.; 
(12)  red  sh.,  calc,  and  sandy,  with  specks  of  bone  or  shell,  2 ft.  Total  thickness  at 
Devon  Point  54  ft.  Named  for  exposures  on  Elbert  Creek,  a western  tributary  of 
Animas  River,  entering  It  just  above  Rockwood.  The  Elbert  has  been  observed 
below  Ouray  Is.  in  several  quads,  of  8an  Juan  region,  and  many  exposures  have 
been  studied.  Its  most  persistent  feature  is  the  crumbling  calc.  sh.  div.,  with  its 
casts  of  suit  crystals.  The  most  Important  variation  in  its  lithology  is  appearance 
of  dense  earthy  Is.  of  concboidal  fracture.  In  several  beds  in  upper  part.  Only 
fossils  found  are  fish  remains.  Appears  to  correlate  with  “Parting  qtzite**  of 
central  Colo. 

Elbrook  limestone. 

Middle  and  Upper  Cambrian : Central  southern  Pennsylvania,  western 
Maryland,  and  northwestern  Virginia. 

G.  W.  Stose.  1900  (Jour.  Geol.,  vol.  14,  p.  200).  Elbrook  la. — Massive  bluish  gray 
mag.  and  cherty  Is.  with  red  and  green  shales  in  middle.  About  2.000  ft.  thick. 
Underlies  Knox  Is.  and  overlies  Waynesboro  fm.  Quarried  at  Elbrook,  Franklin 
Co.,  Pa. 

G.  W.  Stose,  1909  (U.  S.  G.  S.  Mercersburg-Cbambersburg  folio.  No.  170).  divided  the 
beds  called  Knox  la.  in  1900  into  Conococheague  Is.  below  and  Beelcmantown  Is. 
above,  and  stated  thickness  of  Elbrook  is.  to  be  3,000  ft. 

El  Cano  formation. 

Cretaceous:  Cuba. 

J.  W.  Lewis.  1932  (A.  A.  P.  G.  Bull.,  vol.  10,  p.  539). 

El  Capitan  granite. 

Probably  Cretaceous:  Tosemite  National  Park,  California. 

F.  C.  Calkins,  1930  (U.  8.  G.  8.  P.  P.  160,  pp.  121-122,  map).  Light-colored  biotite 
granite  of  moderately  coarse  and  in  part  obscurely  porphyrltlc  texture,  but  along 
E.  margin  it  passes  from  a porphyrltlc  to  a nonporphyritlc  rock.  Is  one  of  oldest 
intrusive  rocks  in  Yosemite  region. 

Named  for  fact  that  it  forms  greater  part  of  El  Capitan,  Yosemite  Nat. 
Park. 
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tEl  Capitan  limestone. 

A term  applied  by  some  geologists  to  Capitan  Is.  of  Tex. 

Elco  gravel. 

Mississippian : Southwestern  Illinois  (Alexander  County). 

L.  C.  Glenn.  1906  (U.  S.  G.  8.  W.  S.  P.  164,  pp.  22.  150-152).  Elco  gravel. — Name 
locally  applied  to  177  ft.  of  Miss,  chert  in  deep  wells  at  Cairo.  111.  Is  quarried 
near  Elco.  Alexander  Co.,  where  it  constats  of  very  light colored  chert,  150  to  200 
ft.  thick,  highly  fractured  ; is  not  a gravel  either  in  wells  or  in  outcrop. 

Elden  limestones. 

Mississippian : Northern  Central  Arizona  (Flagstaff  region). 

C.  [R.l  Keyes.  1922  (Pan -Am.  Geol..  vol.  38.  pp.  243.  251.  336).  Elden  Iso. — Name 
derived  from  Elden  Min,  near  Flagstaff.  Includes  the  beds  of  Mlsa.  series  carry- 
ing Keokuk  fauna.  Thickness  250  ft.  Top  fin.  of  Miss,  series  in  Arl*.  Younger 
than  Truxton  tag. 

Eldon  limestone. 

Middle  < 'ambrinn : British  Columbia  and  Alberta. 

C.  D.  Walcott.  1908  (Smithsonian  Mlsc.  Coll.,  vol.  53,  No.  1804,  pp.  2,  3).  Eldon 
fm. — Massive  aren..  dolomitlc  ls«.,  with  a few  bands  of  purer  bluish-gray  Is. 
Thickness  2,733  ft.  in  Mount  Bosworth  section  and  2,195  ft.  at  Castle  Mtn.  Con- 
tains Middle  Camh.  fossils.  Is  top  fm.  of  Middle  Carnb.  Underlies  Bosworth 
fm.  and  overlies  Stephen  fm.  Comprises  upper  massive  lss.  of  Castle  Mtn,  Alberta, 
1 to  2 mi.  N.  of  Eldon  switch,  on  Canadian  Pacific  Ry. 

Eldonlan  series. 

C.  [R-l  Keyes,  1924  (Pan -Am.  Geol..  vol.  42,  p.  289).  Eldonian  eerie*. — Series  of  las.. 
aggregating  2.685  ft.,  uncon.  underlying  Bosworth  Ian  series  and  overlying  Stephens- 
ian  series.  Uppermost  dlv.  of  Mid  Cambric  iu  Alberta.  [Apparently  same  as 
Eldon  Is.] 

Eldora  sandstone. 

Pennsylvanian : Central  northern  Iowa. 

8.  W.  Beyer.  1900  (Iowa  Geol.  Surv.,  vol.  10.  pp.  254.  259-278 ».  Eldora  ss — 
Heavy-bedded  ferruginous  ss..  80  ft.  thick,  forming  top  fm.  of  Des  Moines  stage 
in  Ilardin  Co.  Overlain  by  Pleiat.  and  underlain  by  sh.  of  Des  Moines  stage. 

Named  for  Eldora,  Hardin  Co. 

Kldoradan  series. 

A term  applied  by  C.  \li.]  Keyes.  1923  (Pan-Arn.  Geol..  vol.  40.  pp.  51.  53, 
78),  to  lower  part  of  Eldorado  Is.  of  Nev.  and  to  supposedly  contemp.  de- 
posits in  other  States. 

Eldorado  limestone. 

Middle  Cambrian:  Eastern  Nevada  (Eureka  district  and  neighboring  re- 
gions). 

C.  D.  Walcott,  1908  (Hniithsoninn  Mlsc.  Coll.,  vol.  53,  No.  1812,  p.  184,  footnote).  As 
result  of  conference  with  Mr.  Arnold  Hague.  Eldorado  Is.  is  introduced  to  replace 
Prospect  Mtn  Is.  |the  name  Prospect  Mtn  being  retained  for  the  older  qtzitej. 

Named  for  Eldorado  mine,  Eureka  dist. 

Eldorado  sand. 

A subsurface  sand  in  Annona  chalk  of  NE.  Tex. 

Eldorado  series. 

Eldorado  granodiorite. 

Cretaceous:  British  Columbia. 

C.  W.  Drysdale.  1910  (Canada  Geol.  Surv.  Summ.  Kept.  1915,  p.  79). 

Eldoran  epoch  (and  series). 

Term  proposed  by  G.  F.  Kay  (Geol.  Soc.  Am.  Bull.,  vol.  42,  pt.  1,  pp.  449- 
452,  1931)  to  Include  Wisconsin  (glacial),  Peoria n (interglacial),  and 
Iowan  (glacial)  stages  of  Pleistocene  epoch  (and  series),  which  Kay 
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would  elevate  to  Pleistocene  period  (and  system).  In  vicinity  of  Eldora, 
Hardin  Co.,  Iowa,  the  3 stages  have  been  mapped  separately. 

G.  F.  Kay  and  M.  M.  Leighton,  1033  (Geol.  Soc.  Am.  Bull.,  yol.  44.  pp.  669-673), 
redefined  Eldoran  epoch  (series)  by  Including  In  It  '‘Rerent  age  (stage)"  ; and  they 
agreed  to  define  “Wisconsin  aye  (stage)”  to  Include  the  following  substages  (de- 
scending) : Mankato  (late  Wisconsin),  ('ary  (middle  Wisconsin),  Tazewell  (early 
Wisconsin),  and  Iowan.  For  their  complete  classification  see  under  Wisconsin 
stage. 

Eleanor  slate. 

Pre-Cambrian  (Keewatin)  : Western  Ontario. 

A.  P.  Coleman  and  A.  B.  Wlllmott.  1902  (Toronto  Univ.  Studies,  geol.  ser.  No.  2. 
p.  10;  and  Ont.  Bur.  Mines  Kept.  1902,  p.  158).  Eleanor  elates,  lluronian. 

C.  R.  Van  Hlse  and  C.  K.  Leith,  1911  (U.  S.  G.  8.  Mon.  52.  p.  154).  Eleanor  si. 
assigned  to  Keewutln. 

t Electric  intrusives. 

Miocene:  Yellowstone  National  Park. 

A.  Hague  et  al.,  1899  (U.  S.  U.  S.  Mon.  32.  pt.  2,  pi.  10).  mupped  Electric  intrusives. 
The  U.  8.  Geol.  Survey  later  adopted  Electric  Peak  intrusives  for  these  rocks. 

Electric  Peak  intrusives. 

Miocene:  Yellowstone  National  Park. 

A.  Hague  et  al.,  1904  (U.  8.  G.  S.  Mon.  32,  Atla9.  Gallatin  sheet).  Electric  Peak 
intrusires. — Dikes  of  dlorlte  porphyry  and  andesite  of  various  kinds,  breaking 
through  sed.  rocks  of  Electric  Peak,  in  Gallatin  quad.,  Yellowstone  National  Park. 

Eleuita  syenite  porphyry. 

Age  (?)  ; Mexico. 

S.  F.  Emmons,  1910  (Econ.  Geol.,  vol.  5,  p.  324). 

Elephant  limestone. 

Pennsylvanian:  Southwestern  Utah  (southeast  of  Frisco  district). 

B.  S.  Butler,  1913  (U.  S.  G.  8.  P.  P.  80).  Elephant  Is  — Heavy  bedded  dolomltic 
and  siliceous  las.,  1,000±  ft.  thick,  underlying  (probably  uncon.)  Harrington 
fm.  and  overlying  (conformably  to  N.,  but  uncon.  suggested  to  8.)  Talisman 
qtzlte.  Named  for  Elephant  Canyon,  SE.  of  Frisco  dist. 

tElevator  B sandstone. 

A term  applied  by  C.  W.  Hall  (Minn.  Acad.  Nat.  Scl.  Bull.,  vol.  3,  pp.  125- 
130,  1880)  to  a ss..  In  lower  part  of  Shakopee  dol.  as  delimited  by  him. 
that  was  later  named  Nrw  Richmond  ss.  He  described  the  beds  as  20 
ft.  thick  in  well  at  Elevator  B,  St.  Paul,  Minn. 

Elgin  sandstone. 

Pennsylvanian:  Southern  Kansas  and  central  northern  and  central  Okla- 
homa. 

E.  Haworth,  1898  (Kans.  Univ.  Geol.  Surv.  vol.  3.  p.  64).  Name  suggested  by  G.  I. 
Adams.  Elgin  ss. — 8ss.  within  Lecompton  shales  in  S.  part  of  State,  which  have 
great  development  around  Elgin.  [Lecompton  shales  of  early  Kans.  repts  has  been 
replaced  by  Kanxcaka  sh.] 

F.  C.  Schrader,  1908  (U.  8.  G.  8.  Independence  folio,  No.  159).  Elgin  ss. — Hard  fer- 
ruginous ss.  that  weathers  rough.  Thickness  10  ft.  in  this  quad.  Rests  conform- 
ably on  Oread  is. 

D.  W.  Ohern  and  K.  E.  Garrett,  1912  (Okla.  Geol.  Surv.  Bull.  1C.  pp.  12-13).  Elgin  ss. 
Is  50  to  40  ft.  thick.  It  crops  out  in  E.  part  of  Osage  Co.,  Okla..  and  extends  across 
Osage  and  Pawnee  Counties.  Rests  on  Oreail  Is.  and  Is  overlain  by  700  ft.  of 
Perm.  shales  with  thin  Iss. 

L.  C.  Snider,  1913  (Petroleum  and  natural  gas  in  Okla.,  pp.  44-49).  Elgin  ss.  is  50 
to  140  ft.  thick.  Is  140  ft.  thick  near  Elgin,  Kans..  where  it  consists  of  an  upper 
and  lower  ss.  memb.  separated  by  sbaly  ss.  Rests  on  Oread  Is. 

R.  C.  Moore  and  W.  P.  Haynes,  1917  (Kans.  Geol.  Surv.  Bull.  3).  In  N.  Kans.  the 
Kanwnka  sh.  is  calc,  and  locally  includes  thin  beds  of  Impure  is.,  hut  to  8.  it  be- 
comes very  sandy  and  may  well  be  calked  a ss.  The  name  Elgin  ss.  has  been  sug- 
gested by  Haworth  (1898)  for  this  phase,  ou  account  of  exposures  near  Elgin, 
Chautauqua  Co.,  where  it  is  nearly  140  ft.  thick,  but  to  8.  it  becomes  thiuner. 
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A.  E.  Fath,  1925  (U.  S.  G.  S.  Bull.  759,  p.  12).  Elgin  88.  has  been  traced  across 
Pawhuska  and  Hominy,  Okla.,  quads.,  by  C.  D.  Smith  and  R.  H.  Wood,  to  whose 
unpublished  maps  writer  lias  had  access.  In  Bristow  quad.,  Okla..  it  is  a friable 
gray  to  yellowish  brown  ss.  50  to  80 ± ft.  thick.  Is  exposed  near  W.  margin  of 
quad,  and  Is  highest  ss.  of  considerable  thickness  in  strut,  section.  In  west-central 
part  of  quad,  it  is  differentiated  with  difficulty  from  underlying  Bristow  fm.  Its 
upper  surface  is  distinct  across  the  quad,  and  Is  a good  strat.  bdy.  It  is  separated 
from  overlying  Perm,  beds  by  several  hundred  ft.  of  Penn,  sh.,  ss.,  and  Is. 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35,  pp.  75,  77).  Elgin  88.  is  a massive  bn.. 
consisting  usually  of  but  a single  memb.,  but  it  Is  more  shaly  to  N.  Thickness  50 
to  210  ft.  It  rests  on  Nelagoney  fm. 

H.  D.  Miser,  1926  (Geol.  map  of  Okla.).  Elgin  88.  underlies  Pawhuska  fm.  and  over- 
lies  Nelagoney  fm.  across  central  northern  and  part  of  central  Okla. 

tElgin  limestone.  (In  Maquoketa  group.) 

Upper  Ordovician : Northeastern  Iowa  and  western  Wisconsin. 

S.  Calvin,  1906  (Iowa  Geol.  Surv.  vol.  16.  pp.  60,  98).  Elgin  shaly  U. — Ls.,  dolomites, 
and  shaly  lss.,  with  beds  of  calc.  sh.  and  thin  partings  of  bluish,  less  calc,  clays ; 
generally  of  yellow  color  and  70  ft.  thick.  Forms  basal  fm.  of  Maquoketa  stage. 
Includes  Iaotelua  zone  at  base.  Overlain  by  Clermont  Rh.  (of  Maquoketa  stage)  and 
underlain  by  Galena  Is. 

Preoccupied  by  Elgin  ss.  Is  basal  fm.  of  Maquoketa  group. 

Named  for  exposures  near  Elgin,  Fayette  Co.,  Iowa. 

Eliot  slate. 

Carboniferous  (Pennsylvanian?) : Southwestern  Maine  and  southeastern  New 
Hampshire. 

F.  J.  Katz,  1917  (Wash.  Acad.  Sci.  Jour.,  vol.  7,  p.  198).  Eliot  si. — Gray  sericltic  and 
siliceous  slates,  argillo-qtzitic  schists,  calc,  beds,  and  carbonaceous  phylliteo. 
Present  in  Eliot.  Maine,  and  Dover.  N.  II.,  extending  thence  SW.  In  two  belts. 

F.  J.  Katz,  1917  (U.  S.  G.  8.  P.  P.  108,  p.  169).  Eliot  al. — An  assemblage  of  gray 
sericltic  and  siliceous  sericltic  slates;  beds  of  light-gray  and  drab  argillo-qtzitic  rocks, 
some  of  which  are  also  calc. ; thin  laminae  of  light-bluish  ls. ; and  thin  layers  of 
black  carbonaceous  serlclte  phylllte.  Uniformly  flue-grained  and  thin-bedded. 
Thickness  not  determinable.  No  fms.  overlie  It,  and  top  may  be  absent.  Rests  on 
Klttery  qtzite.  Con  temp,  with  lower  part  of  Casco  Bay  group,  especially  Cape 
Elizabeth  fm.,  but  may  also  represent  part  of  Scarboro  phylllte.  Assigned  to 
Penn.  (?). 

Named  for  development  tit  Eliot,  York  Co.,  Maine. 

Eliot  phyllite. 

Same  as  Eliot  si. 

Elisa  quartz  monzonite  porphyry. 

Age  ( ?) : Mexico. 

S.  F.  Emmons,  1910  (Econ.  Geol.,  vol.  5.  p.  329).  [Age  not  stated.  M.  L.  Lee,  Econ. 
Geol.,  voi.  7,  1912,  p.  330,  assigned  it  to  Tert.J 

Elizabeth  gabbros. 

Pre-Cambrian:  Eastern  New  York  (Adirondack  Mountains). 

See  under  Adirondack  anorthoayte. 

Elizabeth  sand. 

Drillers’  term,  long  in  use,  for  a sand  in  western  Pa.  and  W.  Va.  that  prob- 
ably lies  in  upper  part  of  Chemung  fm.  Is  younger  than  Warren  First 
sand  and  Cherry  Grove  sand  and  older  than  Bayard  sand. 

Elizabeth  Furnace  conglomerate  member  (of  Gettysburg  shale). 

Upper  Trtassic : Southeastern  Pennsylvania  (Lancaster  County). 

A.  I.  Jonas  and  G.  W.  Stose,  1930  (Pa.  Geol.  Surv.,  4th  sen..  Topog.  and  Geol.  Atlas  of 
Pa.,  No.  108.  Lancaster  quad.,  p.  50).  Heavy  quartzose  cgl.,  2,500 ± ft.  thick.  Is 
closely  associated  with  soft  red  ss.  of  type  of  Gettysburg  sh.  and  is  therefore 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  ggQ 


treated  as  basal  memh.  of  that  fm.  Rrsts  on  New  Oxford  fra.  All  included  in 
Newark  group.  Forms  prominent  ridge  (Elizabeth  Furnace  Hill)  NE.  of  Mount 
Hope,  Lancaster  Co. 

Elizabeth  Islands  moraine. 

Pleistocene:  Massachusetts.  (See  U.  S.  G.  8.  Bull.  587,  1917,  p.  138.) 

Elizabethtown  gabbro. 

Pre-Cambrian:  Northeastern  New  York  (Essex  County). 

G.  H.  Chadwick.  1930  (Geol.  8oc.  Am.  Bull.,  vol.  41,  p.  82).  Elizabethtown  gabbros 
occur  around  Elizabethtown  [Essex  Co.),  N.  Y. 

Elk  conglomerates. 

Cretaceous:  Alberta. 

IV.  W.  Leach,  1913  (12th  Int.  Geol.  Cong.  Guidebook  9,  p.  24). 

Elk  fire  clay.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teets.  Jr.,  1914  (W.  Va.  Geol.  Surv.  Kept.  Kanawha  Co.,  p.  1791. 
Elk  flee  clay. — Reddish  variegated  fire  clay,  5 to  7 ft.  thick,  underlying  Brush  Creek 
coal  and  overlying  Mahoning  ss.  Named  for  Elk  River,  near  Charleston. 

Elk  sand  group. 

A term  applied  to  several  subsurface  brown  sands,  of  Dev.  age,  aggregating 
400  ft.  in  thickness,  occurring  at  horizons  varying  from  100  to  500  ft.  below 
Bradford  sand  group  In  Elk  Co.,  western  Pa.  Immediately  underlies 
McKean  sand  group.  Includes  Kane,  Elk,  and  other  sands.  Named  for 
Elk  Co.,  Pa.  The  name  Elk  has  also  been  applied  to  a sand  at  approx, 
this  horizon  In  W.  Va.  (See  also  under  Kane  sand.) 

Elk  Basin  sandstone  member  (of  Telegraph  Creek  formation). 

Upper  Cretaceous:  Central  northern  Wyoming  and  central  southern  Mon- 
tana (Yellowstone  and  Bighorn  Counties). 

C.  J.  Ilares,  1917  (Wash.  Acad.  Scl.  Jour.,  vol.  7,  p.  430).  It  has  been  fairly 
definitely  established  that  type  Eagle  ss.  Includes  in  lower  part  the  massive 
cliff-forintng  ss.  at  Park  City  and  Billings,  but  about  100  ft.  below  the  massive  ss. 
is  a thin  sand,  10  to  40  ft.  thick,  which  contains  an  Eagle  fauna.  This  lower 
sand  is  rim-forming  from  Park  City  to  Elk  Basin  and  Shoshone  River,  but  from 
there  S.  it  is  represented,  as  is  remainder  of  Eagle  fm.,  by  thin-bedded  sss.  and 
aren.  shales.  This  sand  has  been  called  Elk  Banin  as.  memb.  of  the  Eagle.  It  1b 
underlain  by  dark-colored  sb.  containing  thin  limy  layers  and  concretions  that 
weather  reddish  brown  and  rest  on  Carlile  ah. 

C.  F.  Bowen,  1918  (U.  S.  G.  8.  Bull.  091  A.  section  A of  pi.  25,  also  pi.  17),  published 
the  Elk  Basin,  Wyo.,  section  from  C.  J.  Hares’  unpublished  rept,  in  which  he  drew 
base  of  Montana  group  at  base  of  Elk  Banin  ss.  memb.,  and  drew  base  of  Eagle  ss. 
doubtfully  100  ± ft.  above  top  of  Elk  Basin  ss.  and  at  base  of  a ss.  that  he 
correlated  with  Virgelle  ss. 

In  1922  (U.  S.  G.  S.  Bull.  736B,  p.  38)  the  3TiO±  ft.  of  transition  beds  under- 
lying Virgelle  ss.  memb.  of  Eagle  ss.  in  Yellowstone-Bighorn  Counties 
region,  southern  Mont,  (the  fossils  of  which  are  “predominantly  Mon- 
tana types"),  were  named  Telegraph  Creek  fm.  by  W.  T.  Thom,  Jr. 
These  transitional  beds  include  the  Elk  Basin  ss.  of  Hares  about  100 
ft.  below  their  top.  (See  J.  B.  Heeside,  Jr.,  C.  8.  G.  8.  P.  P.  151,  pp. 
2,  3,  1927.) 

Elk  City  sandstone  member  (of  Quartermaster  formation). 

See  under  Bessie  memb. 

fElk  Creek  beds.  (In  Cheyenne  sandstone.) 

Lower  Cretaceous  (Comanche  series)  : Central  southern  Kansas. 

F.  W.  Cragin.  1895  (Am.  Geol.,  vol  18,  pp.  361,  360).  Elk  Creek  beds— Variable 
shaly  and  aren.  strata  composing  that  part  of  Cheyenne  ss.  that  overlies  Corral 
ss.  Divided  Into  Stokes  ss.  (a  few  ft.  thick)  above  and  Lanphier  beds  (10  to  15 
ft.  thick)  below.  Underlain  by  Corral  ss.  and  overlain  by  Champion  shell  bed. 
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Named  for  Elk  Creek,  Kiowa  Co. 

This  name  was  discarded  by  U.  S.  Geo I.  Survey  in  1921,  being  a local  name 
for  major  part  of  Cheyenne  ss. 

W.  H.  Twenhofel,  1924  (Kans.  Geol.  Surv.  Bull.  9,  pp.  13-14).  Elk  Creek  bed* 
of  Cragin  were  named  for  exposures  about  head  of  Elk  Creek,  the  lower  part  being 
differentiated  by  Cragin  as  Lanphier  bed*.  from  exposures  on  Lanphler  ranch  about 
5 ml.  SE.  of  Belvidere,  where  this  menib.  consists  of  10  to  15  ft.  of  poorly  cemented 
sands  containing  streaks  and  lenses  of  black  to  gray  sh.  Cross  lamination  is 
extremely  common  in  the  sss.  Fragments  of  lignite,  crystals  of  gyp.  (selenite), 
and  llmonite  concretions  are  commonly  present.  Many  parts  of  the  mcmb.  arc 
locally  richly  impregnated  with  gyp.  Another  characteristic  is  presence  of  logs 
composed  of  lignite  and  pyrlte.  All  parts  of  Elk  Creek  beds  contain  dicotyledonous 
plants.  Writer  does  not  consider  it  possible  definitely  to  recognize  any  mernb.  of 
Cheyenne  ss.  beyond  limits  of  one  locality.  Cragin's  divisions  are  considered  to 
have  no  validity  for  more  than  local  application,  and  as  his  3 members  were  not 
differentiated  in  same  section  it  is  possible  that  2 of  them  may  be  one. 

Elk  Falls  limestone. 

Pennsylvanian:  Southern  Kansas. 

E.  Ilaworth,  1898  (Kans.  Univ.  Geol.  Surv.  vol.  3,  pp.  65-66,  105).  Elk  Falta  U. 
proposal  by  G.  I.  Adams  in  field  notes  for  two  well-defined  Iss.  separated  by  a 
thin  l>ed  of  aren.  shales  which  here  and  there  develop  into  well-formed  ss. 
Overlies  Lecompton  shales  and  underlies  Severy  shales  in  Greenwood  and  Chau- 
tauqua Counties.  Corresponds  to  Deer  Creek  la.,  Tecumseh  shales,  and  Lecompton 
la.,  the  two  Iss.  being  brought  closer  together  to  S. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  172,  182,  104).  lElk  Falla  la. 
abandoned.  Included  Lecompton  Is.  to  Topeka  Is.  inclusive. 

Named  for  Elk  Falls,  Elk  Co. 

t Elkgarden  formation. 

Pennsylvanian:  Northeastern  West  Virginia  and  western  Maryland. 

N.  H.  Darton  and  J.  A.  Taff,  1896  (U.  8.  G.  S.  Piedmont  folio.  No.  29).  Elkgarden 
fm. — Chiefly  sh.,  gray  and  black,  variably  Handy  and  with  interstratified  thin 
lluglike  bands  of  argill.  ss.  and  variable  bands  of  coal  and  carbonaceous  sh.  Base 
of  Elkgarden  coal  Is  hose  of  fm.  Thickness  nearly  280  ft.  Overlies  Fairfax  fm. 
and  is  overlain  by  gravel  of  possible  Mio.  age.  Most  extensive  exposure  is  on 
Elkgarden  Plateau,  Mineral  Co.,  W.  Va. 

Some  as  Monongahela  fm. 

Elk  Hill  complex. 

Pre-Cambrian  (?):  Southeastern  Virginia  (James  River  Basin). 

S.  Taber.  1913  (Va.  Geol.  Surv.  Bull.  7.  p.  57).  Elk  Hill  complex  is  made  up  of  3 
principal  rock  types — blotite  granite,  hornblende  schist,  and  pegmatite — which  occur 
interleaved  in  layers  of  varying  thickness  and  in  places  are  much  contorted. 
The  hornblende  rock  appears  to  have  been  formed  first  and  the  granite  intruded 
into  it  later,  while  the  pegmatite  frequently  cuts  both  of  the  other  rocks.  Th** 
complex  is  from  1 to  1%  mi.  wide  where  it  crosses  James  River  at  Elk  HIU.  and 
best  exposures  are  found  in  bluffs  ml.  below  Elk  Hill. 

Elkhorn  shale. 

Elkhorn  hornstone. 

Upper  Cumbrian:  Western  central  Montana  (Elkhorn  region). 

W.  H.  Weed,  1901  (U.  S.  G.  8.  22d  Ann.  Rept.,  pt.  2.  map,  pp.  434.  437).  Elkhorn  *h. 
[on  map],  EUchom  hornstone  (text  heading  and  table]. — Series  of  thin-bedded 
strata  varying  from  nearly  pure,  dense,  fine-grained  qtzitcs  to  calc,  and  argill. 
shales  Indurated  and  metamorphosed.  Thickness  100  ft.  Underlies  Keene  Is. 
(Dev.  and  Camb.]  and  overlies  Cemetery  Is.  Seldom  seen  in  good  surface 
exposures,  but  is  well  exposed  in  a hanging-wall  crosscut  of  Elkhorn  mine,  Elkhorn 
mlu.  dist. 

Elkhorn  formation.  (In  Richmond  group.) 

Upper  Ordovician:  Southern  and  eastern  Indiana  and  western  Ohio. 

E.  R.  Comings,  1908  (Ind.  Dept.  Geol.  and  Nat.  Res.  32d  Ann.  Kept.,  p.  678). 
Elkhorn  div. — Shales  and  shaly  iss..  46  ft.  thick,  overlying  Rhynchotrcma  dentnta 
zone  and  underlying  the  [so-called]  Clinton  [Brassfleld  Is.].  Characterized  by 
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Plat  y atrophia  lyrur  var.  moritura.  and  faunally  to  bo  known  as  moritura  lone. 
Consists  of  15  ft.  of  very  soft  blue  sh.,  overlain  by  25  ft.  of  blocky  arglll.-calc. 
sh..  overlain  by  0 ft.  of  hard  brown  Is.,  capped  by  4 ft.  of  clay.  Top  dlv.  of 
Richmond  group. 

E.  R.  Cumings.  1022  (Ind.  Dept.  Cons.  Hdb.  Ind.  Geol.,  pt.  4,  Sep.  Pub.  21.  pp. 
438-f ),  gave  further  description  of  Elkhorn  fm top  fm.  of  Richmond  group,  and 
stated  that  type  loc.  is  3Vj  ml.  SE.  of  Richmond,  Ind. 

Elkhorn  moraine. 

Pleistocene  (Wisconsin  stage) : Southern  Wisconsin.  Shown  on  moraine 
map  (pi.  23)  of  U.  S.  G.  S.  P.  P.  106.  Named  for  village  of  Elkhorn. 

Elkhorn  Ridge  argillite. 

Carboniferous  (Pennsylvanian?)  : Northeastern  Oregon  (Baker  and  Sump- 
ter quadrangles). 

J.  Gilluly.  1937  (U.  S.  G.  S.  Bull.  879).  Elkhorn.  Ridge  argillite. — Argillite, 

tuff,  and  chert,  with  subordinate  Is.  and  greenstone  musses.  Thickness.  5.000+  ft. 
The  interbedded  Iss.  contain  Fusullna.  which  definitely  establishes  Carbf.  age,  but 
possibly  younger  beds  have  been  included  in  fm.  as  mapped  in  Baker  and  Sumpter 
quads.  Relation  to  Clover  Creek  greenstone  (Perm.)  unknown.  Named  for  expo- 
sures on  Elkhorn  Ridge,  Sumpter  quad. 

Elkins  sandstone. 

Upper  Devonian:  Eastern  West  Virginia  (Randolph  County). 

I>.  B.  Reger.  1928  (Am.  Jour.  Scl.,  5th,  vol.  15,  pp.  50-57).  Elkins  as. — Greenish 
brown,  generally  composed  of  sbaly,  Iron-stained  flags  or  thicker  beds,  all  separated 
by  irregular  deposits  of  green  sh. ; Infrequent  carbonaceous  streaks.  Thickness 
450  to  500  ft.  Marine  fossils,  also  plants  and  tree  trunks.  Included  in  Chemung 
series.  Separated  from  younger  Valley  Head  ss.  of  the  Chemung  by  050  to  750  ft. 
of  sh.  and  sss.  Lies  1,025  to  1,250  ft.  above  base  of  Chemung.  Well  exposed  on 
State  road  3 ml.  NW.  of  Elkins,  Randolph  Co. 

Elkins  Fork  shale. 

Pennsylvanian:  Eastern  Kentucky  (Pike  County). 

W.  C.  Morse,  1931  (Ky.  Geol.  Surv.,  ser.  6,  vol.  36,  pp.  290,  297).  The  name  Elkins 
Fork  shales  Is  proposed  for  the  shales  exposed  opp.  Elkins  Fork  school  in  northern 
Pike  Co.  Thickness  10  ft.  The  known  fosslliferous  portion  of  the  shales  is  only 
8%  ft.  thick ; is  blue  and  argill.,  and  lies  only  3 ft.  above  creek  level.  Fauna 
(listed)  chiefly  species  of  Productus.  By  barometer  the  shales  lie  50  ft.  below 
Kendrick  shales;  and  they  lie  45  ft.  above  Dwale  shales.  Nothing  further  is  known 
concerning  the  geographic  distribution  of  these  lower  shales. 

Elk  land  pa  rva  facies. 

See  under  Potter  par va facies. 

Elk  Lick  limestone  member  (of  Conemaugh  formation). 

Pennsylvanian : Western  Pennsylvania,  eastern  Ohio,  and  northern  West 
Virginia. 

F.  Plntt.  1877  (2d  Pa.  Geol.  Surv.  Rept.  H,,  p.  60).  Elk  Lick  ( Upper  Berlin)  Is.,  G to 
12  ft.  thick,  underlies  Elk  Lick  coal  in  Somerset  Co.,  Pa.,  and  lies  210  to  220  ft. 
below  Pittsburgh  coal.  I On  p.  223  Is  a section  at  Forwardstown,  Somerset  Co.,  Pa.. 
In  which  Elk  Lick  Is.  is  placed  90  ft.  above  Berlin  Is.,  and  latter  is  shown  as  con- 
sisting of  2 Iss.  separated  by  1'8"  of  clay  and  coal.  A section  on  p.  292  shows  Elk 
Lick  Is.  lying  83  ft.  above  Berlin  Is.  and  65  to  70  ft.  above  Berlin  coal.  On  p.  22 
is  statement  that  highest  Is.  at  Berlin  is  Elk  Lick  Is.] 

I.  C.  White.  1891  (U.  8.  G.  8.  Bull.  05.  p.  90).  Elk  Lick  Is.— Light-gray  Is.,  often 
tinged  with  buff.  Thickness  0 to  12  ft.  Lies  a short  distance  below  Elk  Lick  coni, 
from  which  fact  it  derives  its  name. 

The  Md.  Geol.  Surv.  (vol.  11,  1922)  applied  Barton  to  the  coal  formerly 
called  Elk  Lick  in  that  State,  and  also  to  the  underlying  Is. 

Named  for  relations  to  Elk  Lick  coal,  which  was  named  for  village  of  Elk 
Lick,  Somerset  Co.,  Pa. 
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Elk  Lick  clay. 

A clay  bed  In  Coneraaugh  fra.,  underlying  Elk  Lick  coal  of  Appalachian 
region. 

Elk  Mountain  transition  group. 

Upper  Devonian  or  Mississippian : Northeastern  Pennsylvania  (Susque- 
hanna and  Wayne  Counties  region). 

I.  C.  White,  1881  (2d  Fa.  Geol.  8urv.  Kept.  Gs,  p.  235).  Elk  Mountain  transition 
proup  [also  7'ransition  ( Kub-Poeono ) measures  ) . — Underlies  Pocono  gray  ss.  and 
overlies  Catskill  fm.  Includes  (descending)  : Elk  Mountain  Upper  ss.,  150  ft.;  Elk 
Mountain  shales,  reddish,  200  ft.;  Mount  Pleasant  cgl.,  20  to  25  ft.  [On  pp.  59  and 
04  of  this  rept  the  name  Elk  Mountain  shales  and  sss.  was  applied  to  150  to  200  ft. 
of  shales  (largely  gray,  red,  green,  and  spotted)  with  a few  ss.  layers,  which  crop  oat 
around  slopes  of  North  and  South  Knobs  of  Elk  Mtns,  are  overlain  fcjy  Mount 
Pleasant  red  sb.  (top  memb.  of  Catskill  fm.),  are  underlain  by  Cherry  Kidge  group 
of  Catskill  fm.,  and  occur  much  lower  In  section  than  Elk  Mountain  transition 
group.  On  p.  235,  however,  he  called  these  shales  and  sss.  of  the  Catskill  the  Elk 
Mountain  lower  sands,  having  called  a touch  higher  ss.  the  Elk  Mountain  upper  ss. 
The  Elk  Mtns  are  in  SE.  part  of  Susquehanna  Co.] 

B.  Willard.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  571.  573-577.  606).  re- 
stricted Elk  Mountain  to  the  flaggy  sss.  beneath  his  redefined  Mount  Pleasant  red  sh. 
and  above  Cherry  Ridge  group  of  I.  C.  White.  These  flaggy  hods  appear  to  be  the 
lower  sands  of  I.  C.  White.  Willard  stated  his  redefined  Mount  Pleasant  red  sh. 
included  all  beds  above  his  Elk  Mtn  ss.  and  below  Griswolds  Gap  cgl.  (basal  memb. 
of  Pocono),  or  its  equiv.  This  would  include  all  of  White’s  Elk  Mtn  subdivisions 
except  his  Elk  Mtn  lower  sands,  which  becomes  Elk  Mtn  ss.  of  Willard.  He  corre- 
lated his  Elk  Mtn  ss.  with  Oswayo  fm.,  which  U.  S.  Geol.  Survey  classifies  as  Dev. 
or  Carbf. 

Elk  Mountain  shales. 

Elk  Mountain  shales  and  sandstones. 

Elk  Mountain  Upj>er  sandstone. 

Elk  Mountain  lower  shales. 

Elk  Mountain  lower  sands. 

See  under  Elk  Mountain  transition  group. 

Elk  Mountain  porphyry. 

Eocene:  Central  Colorado  (Tenmile  district). 

8.  F.  Emmons,  1808  (U.  8.  G.  8.  Tenmile  Special  folio.  No.  48).  Elk  Mtn  porphyry. — 
Light  gray,  porphyritic.  Named  for  Elk  Mtn.  [In  inset  headings  he  calls  the  mass 
of  this  rock  on  Cop'per  Mtn  the  Copper  Mtn  porphyry  and  the  mass  on  Gold  Hill  the 
Gold  Hill  porphyry.) 

Elk  Mountain  sandstone. 

Upper  Devonian  or  Mississippian:  Northeastern  Pennsylvania. 

B.  Willard,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  571,  574-577).  Elk  Mtn 
ss. — Green  to  grayish  green,  flaggy  ss.,  very  cross-bedded,  with  few  sh.  Interbeds. 
The  cross-bedding  is  most  distinctive  feature.  The  fm.  extends  around  foot  of 
Elk  Mtns,  Susquehnnna  Co.,  for  which  I.  C.  White  named  It.  He  appears  to  have 
included  with  the  Elk  Mtn  some  beds  more  truly  assignable  to  adjacent  red  fms.  As 
here  used  the  name  is  applied  to  the  non  red  cross-bedded  flags  only,  overlying 
Cherry  Ridge  red  beds  and  underlying  Mount  Pleasant  red  sh.  Latter  includes  all 
beds  up  to  base  of  Griswolds  Gap  memb.  of  Pocono  fm.  One  of  best  exposures  of 
Elk  Mtn  ss.  Is  in  hills  N.  of  U.  8.  Highway  6,  near  Prompton,  Wayne  Co.,  and  there 
are  many  In  SE.  Susquehanna  Co.  This  fm.  Is  persistent  from  Wayne  Co.  8.  into 
Monroe,  but  appears  to  die  out  there,  so  that  It  is  not  surely  recogntxed  W.  of  Pocono 
Plateau.  Its  absence  prevents  satisfactory  separation  of  the  Mount  Pleasant  and 
Cherry  Ridge  in  Lehigh  Valley  and  to  W.  To  W.  of  Wayne  Co.,  all  through  N.  tier 
of  counties  to  Potter,  the  fm.  occurs,  until  it  passes  over  Into  marine  Oswayo  sandy 
sh.  in  W.  part  of  Potter  and  McKean  Counties  [which  U.  S.  G.  8.  classifies  as  Dev. 
or  Carbf.].  I*robably  present  In  Clinton  Co.  Thickness  changes  little  from  160± 
ft.  In  Wayne  Co.  to  slightly  over  200  ft.  in  Bradford  Co.  In  Potter  Co.  the  cross- 
bedding Is  less  pronounced,  the  color  more  olive  to  olive  brown  than  green,  indica- 
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tionfl  of  marine  life  appear,  and  at  base  there  is  a remnant  of  Salamanca  cgl.  with 
marine  fossils.  [As  thus  defined  Elk  Mtn  ss.  of  Willard  appears  to  replace  Elk 
Mtn  lower  sands  of  I.  C.  White.] 

Elko  shale. 

Elko  group. 

Eocene:  Northeastern  Nevada. 

S.  F.  Emmons,  1877  (U.  8.  Geol.  Expl.  40th  Par.  vol.  2,  pp.  551-664,  and  other  pages), 
stated  in  several  sections  that  Elko  shales  are  part  of  Green  River  fm. 

C.  King,  1878  (U.  S.  Geol.  Expl.  40th  Par.  vol.  1,  p.  458),  applied  Elko  group  to  Eocene 
deposits  In  northern  Nev.,  but  on  p.  398,  where  he  described  the  deposits  of  Elko 
Range  and  Elko  8tation,  he  called  the  Eocene  beds  Green  River  group , and  said  they 
are  same  as  Green  River  gToup  of  Hayden.  This  correlation  with  Green  River  fm. 
has  not  yet  been  established. 

Elko  formation. 

Cambrian:  British  Columbia. 

S.  J.  Schofield,  1914  (Canada  Geol.  Surv.  Mus.  Bull  2,  p.  83).  [In  1915  and  later 
repta  assigned  this  fm.  to  Camb.] 

Elkoan  series. 

C.  [R.]  Keyes,  1925  (Pan- Am.  Geol.,  vol.  44,  pp.  215,  217,  219).  Elkoan  series.— 
Includes  (descending)  Koosevilie  shales,  Phillips  shales,  Gateway  shales,  Sheppard 
dolomites,  and  Purcell  basalts.  Uncon.  overlies  Uelenan  series  [Helena  la.]  and 
uncon.  underlies  Ross  qtxites.  Of  latest  Mid  Proterozoic  age. 

Derivation  of  name  not  stated,  but  may  be  Elko,  British  Columbia. 

Elko  Prince  rhyolite. 

Tertiary:  Central  northern  Nevada  (western  part  of  Elko  County). 

E.  H.  Rott,  Jr.,  1931  (Unlv.  Nev.  Bull.,  vol.  25,  No.  5).  Elko  Prince  rhyolite 
(Tert.)  occurs  In  both  E.  and  W.  walls  of  Elko  Prince  vein  in  Gold  Circle  or  Midas 
mining  dist.  Is  conformably  overlain  by  andesite.  Relations  to  June  Bell 
rhyolite  undet.  If  the  June  Bell  is  extrusive  it  is  older  than  Elko  Prince; 
If  intrusive  it  is  yonnger. 

fElk  River  series. 

Pennsylvanian:  West  Virginia. 

I.  C.  White,  1891  (U.  S.  G.  8.  Bull.  65.  pp.  70-98).  Barren  Measures  or  Elk  River 
eeries * — As  defined  [but  not  named  Elk  River  series ] by  Rogers  Bros.  In  Pa.  and 
Va.,  this  group  extended  from  base  of  Pittsburgh  coal  to  top  of  Mahoning  ss.,  but 
subsequent  investigations  seem  to  render  it  more  desirable  to  extent]  the  group 
downward  so  as  to  Include  Mahoning  ss. 

Same  as  Conemaugh  fm.,  the  older  name. 

Elk  River  beds. 

Pleistocene  and  Pliocene  (?) : Southwestern  Oregon  (Cape  Blanco  region). 

J.  8.  Dlller,  1902  (U.  8.  G.  8.  Bull.  196,  pp.  30-31).  At  mouth  of  Elk  River  the  Mlo. 
sh.  occurs  at  water’s  edge  and  is  overlain  (apparently  conformably)  by  nearly 
100  ft.  of  Pleist.  gravel  and  sand  {Elk  River  beds),  near  base  of  which,  close  to 
the  Mlo.,  is  an  unconsolidated  shell  bed  rich  In  fossils.  Toward  Cape  Blanco  the 
shell  bed  rests  uncon.  on  Mio.  Dr.  Dali  says  fossils  are  probably  Pleist. 

R.  Arnold  and  H.  Hannibal,  1913  (Am.  Phil.  Soc.  Proc.,  vol.  52,  No.  212,  pp.  560, 
595).  Elk  River  fm.  ( upper  Plio.). — Extending  from  the  Goldwashers’  cabin 
1%  mi.  SE.  of  Cape  Blanco  8.  to  Garrison  Lagoon,  near  Port  Orford,  is  a gently 
southward-dipping  cliff,  essentially  a raised  beach  composed  of  sands  and  littoral 
gravels,  blue  and  more  or  less  concretionixed  at  base  but  rusty  and  hardly  consoli- 
dated above,  perhaps  250  ft.  thick  near  their  contact  with  underlying  Empire  ss., 
lying  to  N.,  but  gradually  dropping  below  sea  level  to  8.  This  fm.  has  been 
uamed  by  Dlller  Elk  River  beds,  from  an  important  stream  which  cuts  through 
the  section.  As  a matter  of  fact  Diller's  name  was  given  to  only  upper  rusty 
portion  of  the  section,  while  the  blue  beds  conformable  below  were  Included  with 
Empire  fm.  ( Cape  Blanco  beds),  a procedure  not  borne  out  by  fauna.  There  is 
marked  discrepancy  btw.  dip  and  strike  of  Empire  beds  and  the  overlying  blue  sands 
that  was  apparently  overlooked  by  Dlller.  Fauna  is  chiefly  recent  species,  but 
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nKsociated  with  them  are  others  common  to  the  Merced,  thus  establishing  Pllo.  age 
of  Elk  River  fm.  [Fossils  listed.] 

B.  Martin,  1916  (Unlv.  Calif.  Bull.,  vol.  9.  pp.  245-247).  Elk  River  beds  ( Plelst .). — 
Consist  of  (descending)  : (1)  Loose  gray  sand  with  fossils  very  similar  to  Upper 
San  Pedro  of  Calif.,  conformable  with  (2).  which  consists  of  blue-gray  argill.  ks.  or 
mudstone,  probably  late  Pllo. ; (3)  thick  bed  of  cgl.  at  base.  Uncon.  overlies  Cape 
Blanco  beds  (■■Empire  fm.). 

L.  O.  Hertleln  and  C.  II.  Crickmay,  1925  (Am.  Phil.  Soc.  Proc.,  vol.  64.  No.  2.  pp. 
264-270).  Diller  published  nothing  on  fauna  except  that  I)all  bad  reported  his  col- 
lections to  be  Plelst.  In  1913  Arnold  and  Hannibal  published  a partial  list  of 
fauna,  but  included  that  of  underlying  Pllo.  argill.  sands  without  any  information 
about  zonal  distribution  of  species.  It  is  therefore  impossible  to  say  which  sp. 
belong  to  Elk  River  beds  and  which  to  Pllo.  beds.  [Discusses  Martin's  1916 
paper.  ] 

W.  D.  Smith.  1926  (Orcg.  Unlv.  Commonwealth  Rev.,  vol.  8.  p.  269),  and  H.  V.  Howe. 
1926  (Pan-Am.  Geol..  vol.  45,  p.  304),  followed  Arnold  and  Hannibal  by  assigning 
this  fm.  to  upper  Pllo. 

Elk  Valley  erosion  cycle. 

Name  applied  by  G.  R.  Mansfield  (Jour.  Geol.,  vol.  32,  1924,  p.  485)  to  a 
Plelst.  erosion  cycle  in  SE.  Idaho. 

Ellenburger  limestone. 

Late  Cambrian  and  early  Ordovician:  Central  Texas. 

S.  Paige,  1911  (IT.  S.  G.  8.  Bull.  450,  p.  24).  Ellenburger  Is.— Chert-bearing  lss. 
and  dolomites,  with  usually  a conglomeratic  Is.  at  top.  Thickness  probably  1,000 
ft.  Uncon.  may  exist  near  top.  Overlies,  possibly  uncon.  In  places,  Wilberns  fm. 
and  underlies  Carbf. 

Named  for  Ellenburger  Hills,  Burnet  Co. 

Ellensburg  formation. 

Miocene:  Central  Washington. 

I.  C.  Russell.  1900  (U.  8.  G.  8.  20th  Ann.  Kept.,  pt.  2.  pp.  100-137.  map).  Ellens- 
burg  8tt. — Sss.,  loose  incoherent  cgls.,  sheets  of  volcanic  lapilli  and  white  volcanic 
dust.  Thickness  800  or  1,000  ft.  Fresh-water.  Fossil  plants  are  upper  Mio.. 
according  to  F.  U.  Knowlton.  Floors  Kittitas  Valley,  in  which  Ellensburg  Is 
situated.  Separated  from  underlying  Roslyn  ss.  by  several  sheets  of  Columbia 
lava  and  associated  tuffs. 

In  1901  (U.  S.  G.  S.  W.  S.  P.  55)  G.  O.  Smith  applied  name  Yakima  basalt 
to  tjie  basalt  underlying  Elleusburg  fm.,  and  gave  thickness  of  Ellensburg 
as  1,000  ft. 

G.  O.  Smith,  1903  (U.  8.  G.  8.  Ellensburg  folio.  No.  86.  and  U.  8.  G.  8.  P.  P.  19  >. 
Ellensburg  fm.  consists  of  1.570  ft.  of  largely  volcanic  sediments,  the  sss.  and 
shales  composed  of  finely  comminuted  andesitic  material  and  the  cgls.  containing 
pebbles  and  bowlders  of  andesitic  lavas.  In  Yakima  region  It  Is  of  fluviatlle  origin, 
while  farther  E.  along  the  Columbia  it  is  truly  lacustrine.  The  lava  flows  inter- 
bedded  in  lower  part  are  here  named  Wenas  basalt.  [The  beds  farther  E.  along 
the  Columbia  are  now  known  to  be  younger  than  Ellensburg  fm..  and  to  be  of 
Plelst.  age.  They  have  been  named  Rinyold  fm.  by  J.  C.  Merriam  and  J.  P. 
Buwalda.] 

In  1924  Knowlton  was  Inclined  to  classify  Ellensburg  flora  as  middle  Mio. 
In  1980  J.  C.  Merriam  and  J.  P.  Buwalda  classified  Ellensburg  as  late 
Mio.  or  lower  Plio.,  which  was  age  designation  given  to  it  in  1918  by 
H.  F.  Osborn.  E.  W.  Berry  (1882)  considered  this  flora  in  need  of 
careful  study. 

Ellerslie  sandstone.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Maryland  (Allegany  and  Garrett  Counties). 

C.  K.  Swartz,  W.  A.  Price,  and  H.  Bassler.  1919  (Qeol.  Soc.  Am.  Bull.,  vol.  30. 
p.  572).  KUtrslie  — Underlies  Middle  Klttannlng  (Luke)  clay  and  overlies 
Lower  Kittanning  (Ellerslie i coal ; all  Included  in  Allegheny  flu. 
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C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  p.  47).  A as.  Is  found  locally  over 
Ellerslie  coal,  and  to  It  the  name  Elleralie  aa.  is  here  applied,  because  of  its 
position.  [The  Ellerslle  coal  Is  mined  at  Ellerslie,  Md.] 

Ellerslie  fire  clay.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Maryland  (Georges  Creek  Basin). 

C.  K.  Swartz,  W.  A.  Price,  and  II.  Bassler,  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30, 
p.  572).  Ellerslie  fire  clay  (Lower  Kittanning  fire  clay). — Underlies  Lower 
Kittanning  (Ellerslie)  coal  and  overlies  Mount  Savage  ss. ; all  Included  in 
Allegheny  fm. 

Kllettsville  stone. 

Trade  name  of  a Is.  quarried  from  Sjiergen  Is.  in  southern  Ind. 

Ellicott  shale  member. 

Upper  Devonian:  Northwestern  Pennsylvania  and  southwestern  New  York 
(Chautauqua  County). 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  table  opp.  p.  01,  pp.  66-70). 
Ellicott  sh.  men ib. — Top  rnemb.  of  Chadakoin  stage.  Overlies  Dexterville  ah.  mcinb. 
aud  underlies,  with  hiatus.  Panama  cgl.  meinb.  of  Conewungo  series.  Includes 
near  top  “Tanner's  Hill  red"  band.  Is  well-marked  lit liic  and  faunal  menib.  and 
merits  separation  from  Dexterville  meinb.  In  Warren  folio  upper  part  of  Ellicott 
meinb.  was  Included  in  Conewaugo  fm.  because  of  fullure  to  recognize  Panama  cgl. 
Fauna  inadequately  known,  but  there  is  abrupt  fuuual  change  at  top  of  underlying 
Dexterville  sh.  [Thickness  of  Ellicott  memb.  not  given  and  lithology  not 
clearly  defined,  but  on  p.  Q4  author  stated  that  42  ft.  of  green  platy  sh.  and  ss., 
with  fosslliferous  lenses  that  weather  chocolate,  lie  near  base  of  Ellicott  memb. 
at  Dexterville  brick  sh.  quarries,  East  Jamestown,  N.  Y.,  and  that  btw.  this  sh.  and 
ss.  and  the  Dexterville  sh.  is  a concealed  intervul  140  ft.  thick;  the  Dexterville  sh. 
of  this  section  consisting  of  chocolate  and  green  shales  and  sss.  aggregating  138 
ft.]  Type  occurrence  of  Ellicott  sh.  meinb.  is  along  “Hunt  Road/’  btw.  Ashvllle 
and  Jamestown,  N.  Y.f  where  it  is  exposed  iu  roadside  cuts.  This  is  in  towu  of 
Ellicott,  Chautauqua  Co.,  N.  Y. 

Ellicott  City  granite. 

Late  Paleozoic  (?)  : Northeastern  Maryland  (Baltimore  County). 

E.  B.  Knopf  and  A.  I.  Jonas,  1929  (Md.  Geol.  Surv.  Baltimore  Co.  Kept.,  pp.  134—135). 
Ellicott  City  granite. — A narrow  outcrop  of  massive  blotlte-quartz  monzonite  (very 
similar  in  appearance  to  Woodstock  granite),  which  extends  SW.  from  Ellicott  City, 
on  Pntnpsco  River,  to  Orange  Grove.  Is  quarried  at  Ellicott  City.  Intrudes 
Wissaliickon  fm.  Age  may  be  as  late  as  close  of  Paleozoic. 

Ellicott ville  conglomerate. 

Name  applied  in  some  early  N.  Y.  and  Pa.  repts  to  the  cgl.  at  Ellicottville, 
Cattaraugus  Co.,  N.  Y.,  apparently  supposed  by  J.  P.  Lesley  in  1875  (see 
first  entry  under  Oleun  cgl.)  to  be  Olean  cgl.,  but  stated  by  J.  F.  Carll  in 
1880  ( 2d  Pa.  Geol.  Survey  Kept.  I«),  also  Lesley  in  1892  (2d  Pa.  Geol. 
Surv.  Surnm.  Final  Kept.,  vol.  2,  p.  1531),  to  be  the  much  older  Sala- 
manca cgl. 

Elliott  Cove  formation. 

Upper  Cambrian : Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Tniv.  Contr.  to  geol.  of  Newfoundland,  No.  4).  Elliott 
Cove  fm. — Gray  and  bluck  shales  with  cone-in-eone  concretions  and  thin-bedded  sss. 
Fossil  if  erous.  Underlies  Brown  Mead  fm.  and  overlies  Manuels  fm.  Assigned  to 
Upper  Comb.  [Derivation  of  name  not  stated  ] 

Elliott  Creek  bed.  (Iu  Strnwn  formation.) 

Pennsylvanian:  Central  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept..  pt.  1,  pp.  374,  376).  Elliott  Creek 
bed. — Chiefly  bluish-gray  clays,  slightly  shnly  at  places,  but  toward  base  aud  top 
interstratifled  with  thin  sss.  Thickness  100  ft.  Memb.  of  Str&wn  div.  Overlies 
Burnt  Brunch  bed  and  underlies  Shad  rick  Mill  ss. 

Named  for  Elliott  Creek,  Lampasas  Co. 
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Ellis  formation. 

Upper  Jurassic:  Montana  (widespread)  and  northwestern  Wyoming. 

A.  C.  reale,  1893  (U.  S.  G.  S.  Bull.  110.  map).  [This  map  (of  “vicinity  of  Three  Forks, 
Mont.")  shows  Ellis  fm.  as  overlying  Quadrant  fm.  and  underlying  Cret.  (the  bnsal 
fra.  of  which  la  designated  Dakota  fm),  but  does  not  describe  the  deposits.) 

J.  P.  Iddlngs  and  W.  H.  Weed.  1894  (U.  S.  G.  S.  Livingston  folio,  No.  1).  Ellis  Is.— 
Sandy  Is.  underlain  by  Myacites  beds,  the  latter  consisting  of  Impure  fosslllferous 
Iss.  or  soft  earthy  calc,  rocks  of  dark-gray  color,  with  sss.  at  base.  Thickness  400 
ft.  At  Cinnabar  Mtn  the  Myacites  beds  rest  upon  a massive  cross-bedded,  ripple- 
marked  ss.,  underlain  by  a bright-red  ss.  which  may  be-™  the  Red-bed  sss.  of  more 
southern  localities.  Underlies  Dakota  fm.  and  overlies  Quadrant  qtzlte. 

A.  C.  Peale,  1896  (U.  S.  G.  H.  Threeforks  folio,  No.  24).  Ellis  fm.  (Juratrias  ) — As 
here  mapped  the  basal  part  consists  of  40  to  60  ft.  of  nonfosslllferous  qtsitlc  ss.. 
which  probably  belongs  to  the  Juratrias  but  which  may  possibly  be  Carbf.  Above 
this  basal  qtzlte  the  fm.  consists  largely  of  argllL  la.,  many  of  the  beds  crowded 
with  Jurassic  fossils.  The  middle  and  upper  partB  of  fm.  are  more  area,  and  devoid 
of  fossils.  Total  thickness  300  to  500  ft.  Overlies  Quadrant  fm.  and  underlies 
Dakota  fm. 

The  commonly  accepted  definition  of  Ellis  fm.  applies  to  Upper  Jurassic 
marine  strata  and  excludes  any  older  beds  that  may  inadvertently  have 
been  included  in  the  earlier  mapping. 

Named  for  Fort  Ellis,  an  old  military  post  in  Livingston  quad.,  to  E.  of 
Bozeman,  Mont.,  near  which  the  fm.  is  mapped  in  Livingston  folio. 

Ellis  Bay  formation. 

Ordovician : Anticosti  Island. 

C.  Schuchert  and  W.  H.  Twenhofel,  1910  (Geol.  Soc.  Am.  Bull.,  vol.  21,  pp.  695,  701). 

Ellison  formation. 

Pre-Cambrian:  Southwestern  South  Dakota  (Lawrence  County). 

J.  O.  Hosted  and  I..  B.  Wright,  1923  (Eng.  and  Min.  Jour.-Prcss,  vol.  115,  pp.  793-799, 
836-843.  with  maps).  Ellison  fm. — Massive,  hard,  medium-grained  qtzltes.  usually 
in  beds  btw.  10  and  30  ft.  thick,  interbedded  with  gray  quartz  mica  schist.  Underlies 
West  Ledge  fm.  and  overlies  Homestake  fm.  Thickness  300  ft.  Believed  to  be  of 
Keewatin  age. 

Named  for  exposures  on  road  to  Homestake  mine  office  and  Ellison  shaft. 

tEllisville  phase. 

Miocene  and  Oligocene  (?):  Southern  Louisiana  and  southern  Mississippi. 

L.  C.  Johnson.  1893  (8cl„  vol.  21,  pp.  90-91).  Fort  Ailams  or  Ellisrille  phase  of  Grand 
Gulf  group  Mio.  has  very  irregular  boundaries,  its  southern  line  drawn  from  Tunica. 
La.,  by  Columbia,  Miss.,  by  mouth  of  Okatoma  Creek,  by  the  Falls  on  Leaf  River 
near  Estabuchie,  passing  to  S.  of  Klllsvlllc  and  crossing  Chlckasawhay  River  btw. 
Winchester  and  Waynesboro.  For  convenience  this  dlv.  will  be  called  Fort  Adams 
or  Ellisville  phase.  Extends  into  Ala. 

Includes  Catahoula  ss.,  Hattiesburg  clay,  and  lower  part  of  Pascagoula  clay. 
(See  G.  C.  Matson,  U.  S.  G.  S.  P.  P.  98,  1916,  pp.  224-22T>.) 

Named  for  Ellisville,  Jones  Co.,  Miss.,  and  Fort  Adams,  Wilkinson  Co.,  Miss. 

Ellsworth  schist. 

Cambrian  or  pre-Cambrian:  Southeastern  and  central  southern  Maine. 

a.  O.  Smith.  E.  S.  Bastln.  and  C.  W.  Brown.  1907  (U.  S.  G.  S.  Penobscot  Bay  folio.  No. 
149,  pp.  1-2).  Ellsworth  schist.— Highly  metnmorpbic  arglll.  sed.  rocks,  of  pre- 
vailingly greenish  gray  color  and  locally  much  injected  by  quartz.  In  contact  with 
granite,  diorite.  serpentine,  and  Castlne  fm.  (volcanic),  all  of  which  are  distinctly 
younger.  Believed  to  be  oldest  fm.  In  quad.  Since  Islesboro,  Castlne.  and  Penobscot 
fms.  and  North  Haven  greenstone  ure  regarded  as  probably  Carnb.  or  Cambro-Ord. 
in  age,  the  older  Ellsworth  schist  is  presumably  early  Camb.  or  pre-Camb.  Named 
for  exposures  near  Ellsworth,  Hancock  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  are  mapped  as  pre- 
Camb. 
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Ellsworth  shale. 

Mississippian : Central  western  Michigan  (Muskegon  region). 

R.  B.  Newcombe,  1932  (A.  A.  P.  G.  Bull.,  vol.  16.  No.  2.  p.  169).  Ellsworth  fm. — Blue 
sh.  and  limy  88.,  609  ft.  thick  in  H.  Heinz  No.  6 well  at  Muskegon,  underlying 
Lower  Marshall  and  Coldwater  fms.  and  overlying  Antrim  fm.  (Derivation  of 
name  not  stated.] 

R.  B.  Newcombe,  1933  (Mich.  Geol.  Surv.  Pub.  38,  pp.  22,  49).  [On  p.  22  the  Bedford 
is  shown  as  divided  into  (descending)  (1)  sh.,  gray,  red,  sandy,  0-160  ft.;  (2) 
Ellsworth , sh.,  gray,  greenish  gray,  sandy,  400  to  600  ft ; and  as  resting  on  Antrim 
sh.]  The  beds  exposed  8.  of  Ellsworth,  Antrim  Co.,  have  not  been  correlated  defi- 
nitely with  Bedford  sh.  of  Ohio.  Best  exposure  is  about  1%  mi.  S.  of  Ellsworth, 
in  Petoskey  Portland  Cement  Co.  quarry,  where  a ledge  of  30  to  40  ft.  of  greenish- 
gray  sh.  is  being  worked.  Location  of  quarry  is  in  NE*4  NEV4  sec.  26,  T.  32  N., 
R.  8 W.,  Banks  Twp.  Antrim  Co.,  Mich.  Total  thickness  of  strata  btw.  top  of  brown 
Antrim  sh.  and  base  of  a red  shaly  Is.,  probably  of  Coldwater  age,  in  W.  part  of 
State  is  btw.  600  and  600  ft.  It  is  proposed  that  these  beds  be  called  Ellsworth  sh., 
and  that  type  section  be  referred  to  above  locality.  A complete  section  of  fm.  is 
found  in  Chas.  Reeths  No.  1 well,  NWVi  NW^4  sec.  T.  10  N.,  R.  16  W.,  Muskegon 
Twp,  Muskegon  Co.,  where  the  sh.  series  is  530  ft.  thick.  This  section  includes  blue 
sh.,  light-  and  dark-gray  sh.,  and  greenish-gray  sh.  [Detailed  section  given.] 

Elm  Branch  shale. 

Pennsylvanian ; Eastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  85,  90, 
97).  [See  under  Swope  fm.  1 Named  by  N.  D.  Newell. 

J.  M.  Jewett,  1932  (pp.  99,  101,  103  of  book  cited  above).  Elm  Branch  sh.  will  be 
proposed  by  Newell  to  Include  strata  overlying  Sniabar  Is.  and  underlying  Middle 
Creek  Is.  Where  these  limiting  lss.  are  present  In  Kans.  the  thickness  ranges 
from  about  5 to  12  ft.  and  it  contains  local  beds  of  Is.  less  than  1 ft.  thick. 
[Derivation  of  name  not  stated.] 

W.  A.  VerWiebe  and  W.  R.  Vickery  also  used  Elm  Branch  sh.  (on  p.  117  of  book 
cited  above)  for  beds  underlying  Middle  Creek  Is.  and  overlying  Bniabar  Is. ; as 
did  R.  C.  Moore  and  G.  E.  Condra  in  their  Oct.  1932  revised  classification  of 
Penn,  of  Kans.  and  Nebr.,  and  J.  M.  Jewett  (Kans.  Acad.  Sci.  Trans.,  vol.  36, 
1933,  p.  132). 

G.  E.  Condra  and  J.  E.  Upp,  1933  (Nebr.  GeoL  Surv.  Paper  No.  4,  p.  7).  In  Madi- 
son Co.,  Iowa,  Elm  Branch  sh>  underlies  Middle  Creek  Is.,  overlies  Sniabar 
(“Hertha”)  Is.,  and  consists  of  (descending)  : (1)  gray  calc,  sh.,  fossillferous  at 
top,  1 ft.  10  in.;  (2)  Is.-mudstone,  dark  gray,  probably  not  persistent,  1+  ft.; 
(3)  gray  argill.  sh.,  4 ft.;  (4)  ls.-mudstone,  dark  gray,  uneven,  1 ft.  3 in.;  (5) 
gray  sh.  with  poorly  defined  reddish  subzone  near  base,  6±  ft.  [Derivation  of 
name  not  stated.] 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  p.  19),  called  the  sh.  underlying 
Middle  Creek  Is.  and  overlying  Hertha  (Sniabar)  Is.  the  Ladore  sh.,  and  apparently 
discarded  Elm  Branch  sh. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  82),  formally  discarded  t Elm  Branch 
sh. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Elm  Creek  limestone  member  (of  Admiral  formation). 

Permian:  Central  and  central  northern  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  421,  424).  Elm  Creek 
bed. — Mostly  bluish-gray  Is.,  with  some  yellowish,  friable,  dark  shaly,  and  highly 
fossillferous  Is.,  and  some  marly  clay.  Thickness  25  to  150  ft.  Memb.  of  Albany 
dlv.  Overlies  Coleman  bed  and  underlies  bed  No.  8 (50  to  75  ft.  of  clay). 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Univ.  Tex.  Bull.  2132,  pp.  192-198  and 
charts).  Elm  Creek  Is.,  20  to  50  ft.  thick,  is  top  memb.  of  Admiral  fm.  (basal 
fm.  of  Wichita  group).  Overlies  Coleman  clay  and  underlies  Belle  Plains  fm., 
the  baBal  bed  of  which  is  bed  No.  8 of  Drake. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  pp.  170,  172,  173).  Elm  Creek  Is., 
20  to  50  ft.  thick,  is  top  memb.  of  Admiral  fm.,  and  a prominent  escarpment- 
forming Is. 

Named  for  Elm  Creek,  Brown  Co. 
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Elm  Creek  limestone.  (In  Canyon  group.) 

Pennsylvanian:  Central  northern  Texas  (Wise  County). 

E.  BOse,  1918  (Unlv.  Tex.  Bull.  1758,  p.  18).  Elm  Creek  la. — Light-gray  1r.  In  mod 
erately  thick  beds,  with  an  Irregular  surface.  Thickness  8 ft.  We  find  it  in  mid- 
dle part  of  Elm  Creek.  Wise  Co.  Farther  W.  it  is  well  exposed  in  lower  part  of 
Indian  Creek  and  upper  part  of  Big  Creek,  and  to  8.  it  forms  an  extensive  plain 
slanting  NW.  to  W.  of  Jack  Co.  line.  Contains  fossils.  Is  overlain  by  20  ft.  of 
gray  shales  with  rare  fossils  and  underlain  by  40+  ft.  of  gray  shales  with  inter- 
calated sss.  Lies  140±  ft.  higher  than  Devils  Den  la.  Probably  belongs  to  Canyon 
div. 


Elm  Crook  limestone.  (In  Cherokee  shale.) 

Pennsylvanian:  Northeastern  Oklahoma  (Ottawa  County). 

8.  Weldman.  19.12  (Okla.  Oenl.  8urv.  Bull.  5«.  pp.  25-26).  “Elm  Creek f It.— A 
6-  to  10-inch  band  of  Is.,  containing  abundant  fossils,  is  present  in  several  places 
within  Cherokee  fm.  In  NW.  part  of  Ottawa  Co.  and  adjoining  area  in  Kan*.  It 
occurs  along  Elm  Creek.  8.  of  the  road,  in  NWVi  SEVi  sec.  10,  T.  28  N.,  R.  22 
E.  ; along  Fourmile  Creek  in  central  part  of  sec.  30,  T.  29  N.,  R.  22  E..  and  along 
E.  bank  of  Neosho  River  in  E.  part  of  sec.  15,  T.  29  N.,  R.  21  E.  Also  on  8. 
slope  of  a hill  in  W.  part  sec.  15.  T.  35  8..  R.  3 E.  (Kans.),  a short  distance  N. 
of  Kans.  State  line.  Exact  horixon  of  the  Is.  could  not  be  definitely  determined, 
but  where  developed  It  probably  occurs  10  to  20  ft.  below  Bluejacket  ss. ; but  it 
was  not  found  in  sections  where  the  Bluejacket  Is  known  to  occur.  It  is  such 
a thin  bed  that  It  may  not  hnve  been  developed  except  In  a few  places,  and  it  is 
possible  the  above  occurrences  do  not  represent  same  horizon. 


,) 


(In  Wabaunsee  group.) 


Elmdale  shale  (Kansas). 

Elmdale  formation  (Oklahoma). 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  and  central  north- 
ern and  central  Oklahoma. 


J.  W.  Beede.  1902  (Knns.  Unlv.  Scl.  Bull.,  vol.  1,  p.  178).  Elmdale  fm.  proposed 
in  unpublished  mss.  by  C.  8.  Prosser  and  J.  W.  Beede.  Consists  of  shales  with 
occasional  thin  Iss. ; 111  to  118  ft.  thick;  containing  many  fossils  in  lower  part. 
Underlies  Neva  Is.  and  overlies  Is.  which  is  probably  «-  Americus  Is. 

C.  S.  Prosser.  1902  (Jour.  Geol.,  vol.  10.  p.  708 1.  Elmdnle  fm. — Yellowish  to  bluish 
shales,  with  thin  beds  of  alternating  Is.  including  2 or  3 thicker  ones.  Thickness 
130  ft.  Underlies  Neva  Is.  and  overlies  Americus  Is. 

L.  C.  Wooster.  1905  (The  Carbf.  rock  system  of  eastern  Kans.).  Elmdnle  bed*.  150 
ft.  thick,  overlie  Americus  Is.  and  shales  and  underlie  Crusher  Hill  alternating 
shale's  and  Iss.  They  Include  a friable  Fusulina  Is.  24  ft.  above  base ; the  Neva 
and  Cottonwood  Iss.  and  Intervening  beds;  and.  at  top,  12  ft.  of  sh. 

A.  J.  Smith,  1905  (Kans.  Acad.  Sci.  Trans.,  vol.  19,  pp.  150-154).  Elmdale  fm.  under- 
lies Neva  Is.  and  overlies  Americus  Is.  [This  definition  of  Elmdale  was  followed  for 
many  years.] 

N.  W.  Bass.  1929  (Kans.  Geol.  Stirv.  Bull.  12,  pp.  38,  52).  As  defined  by  Prosser 
and  subsequently  used  in  Kans..  the  Elmdale  sh.  Included  a series  of  beds  of  sh. 
and  Is.  above  Americus  Is.  and  below  Neva  Is.,  with  a total  thickness  of  130  ft. 
The  strata  btw.  same  limiting  beds  are  but  little  less  than  130  ft.  thick  in  Cowley 
Co.,  Kans.,  but  lower  third  of  this  thickness  combined  with  Americus  ( ?)  Is.  is 
herein  called  Forakcr  la.,  thus  restricting  Elmdale  ah.  to  strata  btw.  Fornker  and 
Neva  Iss.,  having  a total  thickness  of  about  80  ft.  The  lowermost  tliinl  of  Elm- 
dale  fm.  as  thus  defined  is  mostly  sli.  and  is  succeeded  by  20  ft.  of  tbin-bed<l*d 
gray  is.,  of  which  the  uppermost  2 to  3 ft.  is  deep  buff  and  soft,  the  whole  20  ft. 
constituting  the  Red  Eagle  Is.  memb. 

R.  C.  Moore,  1929  (Knns.  Geol.  Surv.  Bull.  12,  p.  50.  footnote).  The  section  E.  of 
Elmdale  exhibits  clearly  all  subdivisions  of  Elmdale  sh.  differentiated  and  named 
by  Condra  in  Nebr.  (Nebr.  Geol.  Surv  Bull.  1,  2d  ser.,  p.  84.  1927),  with  Americus 
Is.  at  base  nnd  Neva  Is.  at  top.  The  Forakcr  probably  includes  equivalents  of 
Americus  Is..  Stine  sh.,  Houchen  Creek  Is.,  Hughes  Creek  sh.,  nnd  Long  Creek  Is. 
In  view  of  known  remarkable  lateral  persistence  of  minor  strat.  units  from  Nebr. 
to  central  Kans.,  it  is  likely  detailed  strat.  work  will  afford  basis  for  definite  deter- 
mination of  relations  of  type  Foraker  to  Americus  and  Elmdale. 

See  1932  entry  under  Admire  8h.,  for  later  definitions  of  boundaries. 
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R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22.  pp.  50  and  251),  dropped  Elmdale  ah. 
from  his  revised  classification,  treating  its  many  subdivisions  as  fins.  (See  Kans.- 
Nebr.  chart  compiled  by  M.  G.  Wilnmrth.  1936.)  The  U.  S.  Geol.  Survey  has  not 
yet  had  occasion  to  consider  these  innovations  for  its  publications. 

Named  for  exixwures  E.  of  Elmdale,  (’liase  Co.,  Kans. 

Elm  Grove  limestone  member  (of  Washington  formation). 

Permian:  Northern  West  Virginia  (Panhandle)  and  southeastern  Ohio. 

G.  P.  Grimsley.  1907  (W.  Va.  Geol.  Surv.  Kept.  Ohio.  Brooke,  and  Hancock  Counties, 
p.  68).  Elm  Grove  la. — Deep-blue  or  black  Is.,  2*6  to  10  ft.  thick.  Underlies 
Waynesburg  as.  and  overlies  Cassvllle  plant  sli.  Exposed  near  Ehu  Grove  and  E. 
from  that  town,  in  Ohio  Co.,  W.  Va. 

W.  Stout,  1918  (Ohio  Geol.  Surv.,  4th  ser..  Bull.  21).  Elm  Grove  la.  Is  of  fresh-water 
origin. 

Elmo  limestone  member.  (In  Sumner  group.) 

Permian:  Central  Kansas  (Dickinson  County). 

C.  O.  Dunbar.  1924  (Am.  Jour.  Scl..  5tli,  vol.  7.  pp.  176,  178-208).  Elmo  la.  mcmb. — 
Chalky,  light-gray,  urgill.,  thin-bedded  Is.,  in  layers  *6  inch  to  4 inches  thick, 
containing  fossil  insects  and  land  plants.  It  is  the  conspicuous  calc,  zone  in  a 
section  dominantly  made  up  of  shales.  Thickness  5*6  ft.  Overlain,  on  Insect 
Hill,  by  9 ft.  of  light-gray  sb.  and  harsh  shaly  Is.,  and  underlain  witli  sharp  and 
Irregular  contact,  by  “stump  bed,’*  consisting  of  black  sh.  containing  land  pluuts 
and,  at  base,  hone  cgt  Occurs  in  midst  of  Wellington  sh.,  probably  250  to  300  ft. 
above  base.  Named  for  occurrence  about  3 mi.  S.  and  Vj  tni.  E.  of  village  of 
Elmo,  Dickiusou  County,  where  it  caps  Insect  Hill. 

Kljnont  limestone.  (In  Wabaunsee  group.) 

Pennsylvanian:  Eastern  Kansas  and  southeastern  Nebraska. 

J.  W.  Beede,  1898  (Kans.  Acad.  Sci.  Trans.,  vol.  15,  p.  30).  Elmont  Is. — Very 
fossiliferous,  white  or  gray  urgill.  Is..  1 to  2 ft.  thick,  found  on  top  of  hills  near 
Elmont  (Shawnee  Co. ] and  to  N.  Included  in  Upper  Coal  Measures  of  Shawnee 
Co.  [From  statement  on  p.  28  appears  to  underlie  Willard  sh.  and  overlie 
Auburn  sh.] 

G.  E.  Condra.  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser..  pp.  66.  68.  71).  Elmont  Is. 
of  Beede  is  one  bed  of  the  unit  which  Kirk  may  have  meant  to  call  Emporia  Is. 
It  is  “Preston”  Is.  of  Condra  and  Bengston.  If  Emporia  is  to  be  retained  it 
should  apply  to  Is.  btw.  Willard  sli.  and  Auburn  sh.,  and  (bat  definition  is  adopted 
in  this  rept.  Emporia  has  priority  over  Beede'g  Elmont  is.  [This  discards 
Elmont  la.  J 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  10).  Preston  (“Emporia”) 
is.  fm.  underlies  Willard  sh.  fm.,  overlies  Auburn  sb.  fm.,  and  is  divided  Into 
(descending)  : Elmont  la.,  2 to  5 ft.  thick;  H&rvejviUe  sh.,  3 to  7 ft.  thick;  and 
Reading  Is.,  3±  ft.  thick. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  226).  According  to  Beetle's  sec- 
tion Elmont  la.  occurs  btw.  Auburn  sh.  below  and  Willard  sh.  above.  It  appeurs 
from  study  of  type  sections  that  the  Elmont  is  — “upper  Emporia”  of  authors.  In 
southern  Kans.  the  Elmont  is  dense,  hard,  dark-blue  Is.  very  like  Reading  Is.,  but 
it  commonly  bears  much  more  closely  spaced  vertical  joints  and  is  typically  a 
single  massive  bed  that  weathers  light  bluish.  Is  traced  from  Nebr.  across  Kans.  to 
northern  Okla.  where  it  has  been  Included  in  upper  part  of  Stonebreaker  Is. 
Thickness  1 to  15  ft. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilnmrth,  1938. 

Elm  Point  limestone. 

Devonian:  Manitoba. 

E.  M.  Kindle,  1914  (Canada  Geol.  Surv.  Summ.  Repl.  1912,  p.  251). 

Elmtree  slates. 

Silurian : New  Brunswick. 

G.  A.  Young,  1911  (Canada  Geol.  Surv.  Mem.  18,  p.  43). 

Elmwood  beils. 

Silurian:  Central  New  York  (Onondaga  County). 

B.  Smith.  1929  (N.  Y.  Stare  Mas.  Bull.  281,  pp.  26,  27-31).  Elmwood  beda.— 
Underlies,  with  sharp  contact,  Clark  Reservation  Is.  and  grades  into  underlying 
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Olney  Is.,  all  Include  In  Manlius  group.  Is  divided  into  (descending)  : (1)  Elm- 
wood C,  upper  water  lime,  consisting  of  4±  ft.  of  drab  water  lime  usually  very- 
soft,  barren  in  Onondaga  Co.;  (2)  Elmwood  B,  bluish  black  Is.,  which  disappears 
to  W. ; (3)  Elmwood  C,  lower  water  lime,  consisting  of  0±  ft.  of  drab  water 
lime  nearly  or  quite  barren,  sometimes  hard  in  lower  part,  but  chiefly  fairly  soft. 
Type  section  at  Sweet’s  quarry,  about  % ml.  NE.  of  Onondaga  Hill  and  in  belt 
btw.  St.  Agnes  Cemetery  and  Elmwood  Park. 

B.  Smith,  1935  (N.  Y.  State  Mus.  Bull.  300,  p.  18).  [See  1935  entry  under  Manlius 

la.] 

El  Pasan  series. 

A term  employed  by  C.  R.  Keyes  to  cover  the  Ord.  lss.  of  western  Tex.  and 
southern  N.  Mex.,  which  were  formerly  all  included  in  El  Paso  ls.t  but 
which  are  now  divided  into  Montoya  Is.  (above)  and  El  Paso  Is.  restricted 
(below).  lie  also  applies  the  name  to  supposedly  contemp.  deposits  in 
other  States. 

El  Paso  limestone. 

Lower  Ordovician : Western  Texas  and  southern  New  Mexico. 

G.  B.  Richardson,  1904  (Unlv.  Tex.  Min.  Surv.  Bull.  9,  p.  29).  El  Paso  la. — 
Mainly  massive  gray  fossillferous  Is.,  locally  aren.  at  base  and  containing  through- 
out bands  of  chert  irregularly  distributed.  Of  variable  hardness.  Ranges  In  color 
from  drab  and  buff,  with  locally  reddish  and  bluish  streaks,  to  prevailing  gray. 
Thickness  1,200  ft.  Comprises  all  of  Ord.  In  Franklin  Mtns.  Underlies  80.  la. 
In  places  overlies  Camb.  Bliss  ss.  and  in  other  places  rests  on  pre-Camb.  rocks. 

G.  B.  Richardson,  1908  (Am.  Jour.  Sci..  4th,  vol.  25.  pp.  470,  477-479),  restricted 
El  Paso  Is.  to  lss.  of  Lower  Ord.  age.  and  named  the  lss.  of  Upper  and  Middle 
Ord.  age  the  Montova  Is.  He  described  El  Paso  Is.  as  thus  restricted  as  gray-, 
chiefly  mag.  Is.,  usually  massive  but  locally  thin-bedded ; lower  100  ft.  character- 
istically aren.  and  weathers  brownish.  Thickness  750  ft.  In  Van  Horn  quad,  and 
1.000  ft.  in  El  Paso  quad.  Not  sharply  separated  from  Montoya  Is.  In  El  Paso 
quad,  overlies  Bliss  ss.  with  apparent  conformity,  where  that  fm.  is  present ; where 
it  is  absent  the  El  Paso  rests  on  pre-Camb.  In  Van  Horn  quad.  It  overlies  Van 
Horn  ss.  (Camb.). 

Of  Beekmantown  and  Chazy  age.  May  possibly  include  beds  of  Upper 
Camb.  age. 

Named  for  exposures  in  Franklin  and  Hueco  Mtns,  El  Paso  quad.,  Tex. 

El  Portal  stage. 

Pleistocene:  Eastern  California  (Yosemite  region). 

F.  E.  Mntthes,  1929  (Sci.,  n.  b.,  vol.  70,  pp.  75-70).  Three  stages  of  glaciation  are 
recognized  in  Sierra  Nevada ; the  youngest  Is  properly  correlated  with  Wisconsin 
stage ; to  the  next  older,  which  probably  corresponds  to  Illlnoian  stage,  the  name 
El  Portal  stage  Is  here  applied  ; and  to  the  oldest  the  name  OlarU'r  Point  stage 
is  here  applied.  The  Ice  of  El  Portal  stage  was  much  more  extensive  than  the 
ice  of  Wisconsin  stage,  reaching  10  ml.  farther  down  Merced  Canyon  and  terminat- 
ing a short  distance  below  El  Portal,  the  entrance  to  Yosemite  Park.  Frontal 
moraines  are  lacking  there,  but  the  lateral  moraines  can  readily  be  traced  to 
vicinity  of  El  Portal,  and  beyond  that  place  begin  the  remnants  of  a long  valley 
train  of  outwnsh  material  that  must  have  extended  from  the  front  of  the  glacier. 
[See  also  F.  E.  Matthes.  U.  8.  G.  S.  P.  P.  100,  1930.] 

El  Reno  formation. 

Permian:  Western  Oklahoma. 

C.  M.  Becker,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  p.  955).  El  Reno  fm.  proposed  for 
beds  of  Chlckasha-Duncan  time,  to  Include  all  beds  from  top  of  Hennessey  sh.  to 
base  of  lower  memb.  of  Whitehorse  ss. 

C.  M.  Becker,  1930  (A.  A.  P.  G.  Bull.,  vol.  14.  pp.  37-50).  At  a conference  of  10 
geologists,  who  had  detailed  the  areas  in  Wichita  Mtns  region  here  described.  It 
was  decided  to  suggest  the  name  El  Reno  fm.  to  include  the  575  to  050  ft. 
section  (of  Chlckasha-Duncan  ss.)  from  top  of  Hennessey  sh.  to  buse  of  Whitehorse 
ss.  That  the  Chlckasha-Duncan  grades  laterally  into  Dog  Creek,  Blaine,  and 
Flower-Pot  and  has  same  time  equlv.  is  now  recognized  by  every  field  geologist 
who  has  detailed  the  entire  region. 

Probably  named  for  El  Reno,  Canadian  Co. 
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Elsinore  metamorphie  .series. 

Triassic:  Southern  California  (Riverside  County). 

P.  II.  Dudley,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  223).  Elsinore  series, 
large  thickness  of  metamorphlcs  In  area  btw.  towns  of  Riverside  and  San  Jacinto 
and  Corona  and  Elsinore.  Oldest  rock  in  area. 

P.  H.  Dudley,  1935  (Calif.  Jour.  Mines  and  Geol.,  vol.  31,  No.  4.  pp.  493-498).  The 
name  Elsinore  metamorphie  series  has  been  chosen  to  Include  all  metamorphie  rocks 
In  Perrls-Elsi nore  area.  Includes  meta-sedlments  and  meta-volcanics,  ranging  from 
coarsely  crystalline  gneisses  and  schists  to  slates,  granulites,  lss.,  banded  cherts 
and  altered  andesitic  volcanlcs.  Thoroughly  recryBtalliaed.  Color  varies  from  dark 
brown  to  almost  bluish  black.  Intruded  by  various  plutonic  bodies  and  bj 
Temescal  daclte  porphyry.  Are  oldest  rocks  in  Perris-Elslnore  region.  Uncon. 
overlain  by  Alberhill  clays  (Tert.).  No  fossils.  Correlated,  on  lithology,  with 
metamorphlcs  of  Santa  Ana  Range  and  Cuyamaca  region.  {On  map  assigned  to 
Triassic.] 

Elsinore  sand. 

A subsurface  oil  sand,  of  middle  Mio.  age,  in  North  Dome  of  Kettleman 
Hills,  southern  Calif.,  where  it  is  said  to  lie  above  Temblor  fm.  and  in 
Monterey  sh.  (See  H.  V.  Dodd  and  E.  J.  Kaplow,  1983,  Calif.  Div.  Oil 
and  Gas,  Calif.  Oil  Fields,  vol.  18,  No.  4,  pi.  1,  where  it  is  shown  as 
lying  at  1,875±  ft.  depth.) 

tElstone  formation. 

Eocene:  Southern  Texas  (Medina  County). 

R.  A.  Liddle,  1921  (TTniv.  Tex.  Bull.  1860,  p.  75,  map,  and  columnar  section). 
Elstone  fm. — Impure  gray  and  yellow-gray,  medium  coarse-grained  Is.,  moderately 
soft  glauconitic  Is. ; argill.  and  aren. ; fosslliferous.  Thickness  30  to  40  ft. 
Lower  fm.  of  Midway  group  In  Medina  Co.  Underlies  Squirrel  Creek  fm.  and 
uncon.  overlies  Escondido  fm.  (Upper  Cret.).  Occurs  in  bed  of  Hondo  River  *4  ml. 
above  the  bridge  at  Elstone. 

G.  H.  Chadwick,  1929  (Geol.  Soc.  Am.  Bull.,  vol.  40,  p.  117).  [See  1929  entry  under 
Squirrel  Creek  fm.] 

Julia  Gardner  (personal  communication,  July  1930).  The  so-called  “Elstone  fm." 
and  “8quirrel  Creek  fm."  are  lithologic  facies  and  do  not  maintain  a uniform 
strat.  position  in  the  Midway. 

F.  B.  Plummer,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  539,  550,  556).  Elstone  Is.  lentil 
was  named  by  Liddle.  It  is  a white,  hard,  massive,  fosslliferous  Is.  at  top  of 
Pisgah  memb.  of  Kincaid  fm.  in  southern  Tex.  Typically  exposed  near  Elstone, 
Medina  Co. 

El  Torre  syenite. 

Age  ( ?) : Mexico. 

S.  F.  Emmons,  1910  (Econ.  Geol.,  vol.  5,  p.  324). 

Elvins  group. 

Upper  Cumbrian:  Southeastern  Missouri. 

E.  O.  Ulrich  and  H.  F.  Bain,  1905  (U.  S.  G.  S.  Bull.  260,  p.  234,  and  Bull.  267,  pp. 
12,  17,  23-26).  Elvins  fm. — Shales,  shaly  las.,  and  more  or  less  earthy  dolomites.  0 
to  120  ft.  thick,  intervening  btw.  shaly  top  of  underlying  Bonneterre  Is.  and 
cherty  lss.  of  Potosi  group  above.  In  vicinity  of  Elvins  and  Flat  Rock  base  of 
Elvins  is  marked  by  zone,  6 to  10  ft.  thick,  consisting  mainly  of  indurated  platy 
sh.,  at  bottom  and  top  of  which  la  a layer,  a few'  Inches  thick,  largely  made  up 
of  lenticular  pebbles,  usually  arranged  edgewise,  in  subcrystalline  limy  matrix,  and 
btw.  the  layers  one  or  more  smaller  lenses  of  cgl.  This  “cgl.  zone"  was  included 
In  the  Potosi  by  Nason,  which  writers  believe  to  have  been  a mistake,  and  prefer 
to  make  it  the  lower  and  greater  part  of  a distinct  fm.  for  which  the  name 
Elvins  fm.  is  proposed.  The  Elvins  is  — basal  part  of  Potosi  Is.  and  = Potosi 
slates  and  cgls.  of  Nuson.  It  rests  uncon.  on  Bonneterre  Is.,  the  most  appro- 
priate and  probably  the  only  strictly  available  designation  for  the  Is.  beneath  the 
cgl.  of  Elvins  fm.  Contact  with  overlying  Potosi  [restricted]  Is  at  least  locally 
uncon.  In  N.  part  of  St.  Francois  Co.  drill  holes  frequently  pass  through  160 
to  250  ft.  of  shales  and  chertless  Is.,  thus  indicating  a greater  thickness  for  the 
fm.  than  is  found  in  section  measured  at  Elvins,  However,  it  Is  at  present  not 
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possible  to  say  how  much  of  these  shaly  beds  underlies  the  cgl.  layers  and  thus 
belong  to  Bonneterre  fm. 

E.  R.  Buckley,  1907  (Mo.  Bur.  Geol.  and  Mines  vol.  10,  2d  ser.,  separate),  In  a table, 
divided  Elvina  fm.  into  (descending)  Doe  Run,  Derby,  and  Davis,  but  did  not 
define  the  subdivisions. 

E.  R.  Buckley,  1909  (Mo.  Bur.  Geol.  and  Mines  vol.  9,  pt.  1),  divided  Elvina  fm. 
of  Ulrich  Into  (descending)  Doe  Run,  Derby,  and  Davis  fms.,  and  restricted  Potosi 
fm.  to  overlying  300  ft.  of  siliceous  cherty  and  drusy  dol. 

E.  O.  Ulrich,  1911  (Geol.  8oc.  Am.  Bull.,  vol.  22.  pp.  623,  629).  Bonneterre  dol.  is 
followed,  apparently  without  break,  by  Elviua  fm.,  which  begins  with  a sh.  and  ends 
with  an  earthy  mag.  Is.  There  is  an  important  uncon.  btw.  Elvins  fm.  and 
overlying  Potosi  dol. 

See  also  under  Bonneterre  dol.  and  Davis  fm.  This  name  is  now  used  as  a 
group  name,  to  include  Doe  Run  dol.,  Derby  dol.,  and  Davis  fm. 

Named  for  exposures  at  Elvins,  St.  Francois  Co. 

El  wren  sandstone.  (In  Chester  group.) 

Mississippian : Southwestern  Indiana  and  northern  Kentucky. 

C.  A.  Malott,  1919  (Ind.  Univ.  Studies,  vol.  6.  No.  40,  pp.  7-20).  Eltcren  as. — One  or 
more  members  of  ss.  and  frequently  considerable  thicknesses  of  sh.  In  region  of 
“American  Bottoms*’  It  consists  below  of  a ss.  from  a few  ft.  up  to  30  ft.  thick,  and 
above  of  a gray-blue  sh.  with  a maroon  streak  extending  up  to  overlying  Beech 
Creek  Is.  Rests  on  Reelsville  Is.  Named  for  exposures  in  vicinity  of  Elwren, 
Monroe  Co.,  Ind.,  in  cuts  of  Illinois  Central  Ry.  To  N.  and  E.  of  area  mapped  the 
Elwren  ss.  has  unusual  thickness  and  occupies  position  of  several  of  the  lower  units 
which  had  been  eroded  away  previous  to  its  deposition. 

Ely  greenstone. 

Pre-Cambrian  (Keewatin) : Northeastern  Minnesota  (Vermilion  district). 

C.  R.  Van  Hise  and  J.  M.  Clements,  1901  (U.  8.  G.  8.  21st  Ann.  Rept.,  pt.  3,  pp.  401- 
409,  map).  Ely  g reenstone. — An  ellipsoldally  parted  basic  igneous  and  largely  vol- 
canic rock.  Basal  fm.  of  Vermilion  series.  Overlain  by  Soudan  fm.  Typical 
exposures  are  under  and  adjacent  to  town  of  Ely. 

Ely  limestone. 

Pennsylvanian:  Eastern  Nevada  (Ely  region). 

A.  C.  Lawson,  1906  (ITnlv.  Calif.  Pub.,  Bull.  Dept.  Geol.,  vol.  4,  No.  14,  p.  295).  Ely 
Is. — Regularly  stratified,  thick-bedded,  more  or  less  cherty  Is.,  1,500  ft.  thick,  under- 
lying Arcturus  shaly  Is.  Basal  Carbf.  fm.  in  Robinson  mining  dist.  [Ely  quad.]. 
Fossils.  Overlies  White  Pine  sh.,  of  supposed  Dev.  age. 

A.  C.  Spencer,  1917  (U.  S.  G.  S.  P.  P.  96,  pp.  26,  27,  map).  Ely  la.  is  herein  given  a 
considerably  greater  thickness  than  that  assigned  to  It  by  Lawson.  This  arises  from 
discovery  that  “Ruth”  Is.  as  mapped  by  him  lies  much  lower  In  section  than  be 
supposed,  and  In  fact  is  game  as  Ely  Is.  The  discovery  of  abundant  fossils  In  over- 
lying  Arcturus  Is.  has  made  it  possible  to  outline  distribution  of  the  fm.,  and  here 
again  the  geol.  map  is  different  from  Lawson’s.  The  Ely  is  fully  2.000  ft.  thick  and 
perhaps  2,500  ft.  It  consists  of  gray  or  bluish  dense  Is.  in  well-defined  massive  beds 
from  a few  ft.  to  nearly  50  ft.  thick.  The  massive  beds  are  separated  by  partings 
of  shaly  Is.  or  by  mere  seams.  Chert  nodules  are  prominent  feature  of  certain  of 
the  las.  Locally  there  is,  8.  of  Lane,  a 30- foot  bed  of  gray  clay  sh.  200 ± ft,  above 
base.  Fossils  (Penn.)  listed.  The  fm.  covers  a greater  area  in  Ely  quad,  than  any 
other  fm. 

tElysian  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Minnesota. 

Name  applied  in  early  Minn,  repts  to  morainal  deixisits  which  F.  Leverett 
(U.  S.  G.  S.  P.  P.  101, 1982)  considers  to  be  “only  a spur  formed  in  a recess 
in  the  ice  harbor  of  the  Gary  moraine.”  Named  for  occurrence  at  Elysian, 
LeSueur  Co. 

Ely  Springs  dolomite. 

Upper  Ordovician:  Eastern  Nevada  (Pioche  region). 

L.  G.  Westgate  and  A.  Knopf.  1932  (U.  8.  G.  8.  P.  P.  171).  Ely  Springs  dol.— Dol.  or 
dolomitic  Is.,  usually  dark-gray  dol.  weathering  smoky  brown,  in  beds  of  variable 
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thickness  up  to  5 ft.  Some  beds  are  laminated.  Is  cherty  at  a number  of  levels. 
In  upper  part  are  some  thick  beds  of  gray  dol.  Total  thickness  675  ft.  Fossils 
(listed)  are  Upper  Ord.,  approx,  of  Richmond  age.  according  to  E.  Kirk.  Overlies, 
apparently  conformably,  Eureka  qtxite,  and  is  conformably  overlain  by  dol.  carrying 
811.  (Niagaran)  fossils,  according  to  E.  Kirk.  Named  for  exposures  in  Ely  Springs 
Range. 

tEmbar  formation. 

tEmbar  group. 

Permian  and  Lower  Triassic:  Western  and  central  Wyoming. 

N.  II.  Darton.  June,  1906  (Geol.  Qw|  Creek  Mtns,  Wyo.  : 50th  Cong.,  1st  scss..  8.  Doc. 
219,  p.  17).  Embnr  fm. — A prominent  series  of  Is.  and  chert  beds  lying  btw.  Tensleep 
ns.  (below)  nnd  Chugwator  red  beds  (above).  Thickness  200  to  250  ft.  Consists  of 
(descending)  : (1)  Yellowish  sss.  nnd  cherty  beds  l in  1 place  mentions  a Is.].  100 
to  200  ft. ; (2)  Is.,  50  to  50  ft.,  ‘‘constitutes  greater  part  of  upper  memb.  of  fm. 
throughout  its  course,”  (but  further  along  Is  statement  this  Is.  is  overlain  by  100  to 
200  ft.  of  ssa.,  etc.]  ; (3)  cherty  sb„  100  ft.  or  more;  (4)  Is.  and  ah.  alternating.  25 
ft.  or  more. 

N.  II.  Darton,  Nov.  17,  1906  (U.  S.  G.  8.  P.  P.  51,  p.  35),  stated  that  Embar  fm.  was 
named  for  Embar  post  office  on  Owl  Creek,  a short  distance  8.  of  which  the  fm.  Is 
extensively  developed. 

D.  D.  Condit,  Dec.  4,  1916  (U.  8.  G.  8.  P.  P.  98.  pp.  263-270),  divided  Embnr  fm.  of 
Darton  In  Dlnwoody  Canyon,  Wind  River  Mtns,  into  2 fins.,  the  names  for  which 
were  selected  by  E.  Blackwelder,  namely,  Dlnwoody  fm.  (Triassic),  new  name,  and 
Park  City  fm.  (Perm,  and  Penn.),  the  latter  beds  being  identified  by  Blackwelder 
(U.  S.  G.  S.  Bull.  470,  1911,  pp.  452-481)  with  typical  Park  City  fm.  of  Utah.  He 
reported  the  type  Dlnwoody  (200  ft.  of  pale-green  to  white  clay  and  shaly  Is., 
weathering  brown  nnd  containing  pelecypod  shells)  ns  overlain  by  150+  ft.  of 
typical  Chugwater  red  beds,  and  both  the  Dlnwoody  and  Park  City  as  grading  east- 
ward into  the  much  thicker  deposit  of  Chugwater  red  beds  of  Bighorn  Mtns.  In 
some  subsequent  repts  Embar  group  was  used  to  include  Dlnwoody  and  Park  City 
fms.,  the  term  Embar  being  in  common  use  among  oil  geologists  and  drillers.  Later 
work  proved  that  the  beds  that  had  been  called  Park  City  fm.  in  western  Wyo.,  are, 
In  fact,  the  same  as  Phosphoria  fm.  and  equlv.  to  only  upper  part  of  Park  City  fm. 
of  Utah,  nnd  for  several  years  the  equlv.  of  Embar  fm.  of  Darton  was  divided  into 
Dlnwoody  fm.  and  Phosphoria  fm. 

In  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  12,  pp.  1670-1G71)  H.  D.  Thomas 
abandoned  Embar  fm.,  as  it  “has  been  superseded  by  Phosphoria  and  Din- 
woody  nnd  the  U.  S.  Geol.  Survey  now  considers  Embar  discarded  as  the 
name  of  a geologic  unit. 

Embarrass  granite. 

Pre-Cambrian  (post-Keweenawan ) : Northeastern  Minnesota  (Mesabl  dis- 
trict). 

C.  K.  Leith,  1903  (U.  S.  G.  S.  Mon.  43,  p.  186).  Embarrass  granite. — Pink  horn- 
blende granite,  usually  of  coarse  grain.  Intrusive  Into  Upper  Huronian  In  E.  part 
of  Giants  Range.  Named  for  Its  lithologic  similarity  to  granite  exposed  at  Em- 
barrass Station  on  Duluth  & Iron  Range  R.  R.  Just  N.  of  Mesabl  Range. 

C.  R.  Van  Illse  and  C.  K.  Leith,  1911  (U.  8.  G.  8.  Mon.  52).  The  intrusive  Embarrass 
granite,  of  Keweenawan  age,  forms  core  of  extreme  E.  end  of  Giants  Range.  The 
rest  of  Giants  Range  is  formed  by  Giants  Range  granite,  of  lower  or  middle  Huronian 
age.  Is  younger  than  Duluth  gabbro  and  the  diabase. 

C.  K.  I-eith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  S.  P.  P.  184),  assigned  Embarrass 
granite  to  Killarncy  revolution  ( post-Ketoccnatcan  pre-Cambrian). 

t Emerald  series. 

Upper  or  Middle  Cambrian:  Southeastern  Arizona  (Tombstone  district). 

W.  P.  Blake.  1902  (Tombstone  nnd  its  mines).  Emerald  series  includes  the  heavy 
qtzltes  of  Ajax  Mtn.  [Appears  to  underlie  his  Luck-Sure  series.] 

f Emerald  limestone. 

Upper  or  Middle  Cambrian:  Southeastern  Arizona  (Tombstone  district). 

J.  A.  Church,  1903  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  33,  pp.  3-37).  Emerald  Is. — 
Thin  lss.  Interleaved  with  Oner  shales.  At  some  localities  It  is  made  up  of  thicker 
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and  purer  Iss.  with  thicker  beds  of  qtzite.  Thickness  420  ft.  Underlies  Lucky  Cusa 
Is.  and  overlies  Ajax  qtzite. 

Emerald  dolomite  member  (of  Ajax  limestone). 

Lower  Ordovician:  Central  northern  Utah  (Tintic  district). 

G.  F.  Loughlin,  1910  (U.  8.  G.  8.  P.  P.  107).  Emerald  dot.  memb. — Cream-white, 
almost  pure  dol.,  for  most  part  fine-drained  but  containing  small  patches  and  veinleta 
of  coarser  grain.  Thickness  30  to  40  ft.  Lies  90 ± ft.  above  base  of  Ajax  Is. 
Named  for  Emerald  mine.  Continuously  exposed  from  Mammoth  to  Eureka. 

Emery  sandstone  member  (of  Mancos  shale). 

Upper  Cretaceous:  Central  eastern  Utah  (Wasatch  Plateau  and  Hook 
Cliffs). 

E.  M.  Spleker  and  J.  B.  Recside,  Jr.,  1925  (Geol.  8oc.  Am.  Bull.,  vol.  36,  p.  439). 
Emery  aa.  memb. — Brown  ss.,  0 to  800  ft.  thick,  lying  600  ft.  below  top  of  Mancos 
sb.  at  8.  end  of  Wasatch  Plateau  and  1,100  ft.  below  top  to  N.  of  Emery.  Named 
for  exposures  SW.  of  town  of  Emery. 

Emigrant  formation. 

Upper  and  Middle  ( ?)  Cambrian : Southwestern  Nevada. 

H.  W.  Turner,  1902  (Am.  Geol.,  vol.  29,  pp.  261-272).  Emigrant  fm. — Thin-bedded 
1<38.  and  reddish  slates  with  some  layers  of  black  chert.  Thickness  not  stated.  Con- 
formably underlies  Palmetto  fm.  and  uncon.  overlies  Silver  Peak  fm.  Finely  devel- 
oped to  S.  of  Emigrant  Pass,  in  N.  part  of  Silver  Peak  Range,  Esmeralda  Co. 

Emigration  formation. 

Lower  Triassic:  Central  northern  Utah  (central  Wasatch  Mountains). 

A.  A.  L.  Mathews,  1931  (Oberlin  Coll.  Lab.  Bull.,  n.  s..  No.  1).  Emigration  fm. — 
Chiefly  light-colored  thln-bedded  platy  friable  calc.  sss.  with  some  beds  of  light-blue 
to  olive-drab  sandy  lss. ; at  or  near  base  is  a dark-blue  thlck-bcdded  hard,  very  re- 
sistant Is.  that  weathers  very  light  gray  or  dirty  white,  which  forms  cliffs  as  high 
as  100  ft.  Thickness  1,000+  ft.  Is  upper  part  of  Thaynes  la.  Underlies  (con- 
formably) Ankareh  fm.  and  conformably  overlies  Pinecrest  fm.  (lower  part  of 
Thaynes  Is.).  Named  for  Emigration  Creek,  E.  of  Salt  Lake  City,  which  it  cuts 
across  N.  and  NE.  of  Pinecrest  Hotel. 

Emily  member  (of  Crow  Wing  formation). 

Huronian  (upper)  : Central  Minnesota  (Crow  Wing,  Aitkin,  and  Cass 
Counties). 

C.  Zapffe,  1930  (Lake  Superior  Min.  Inst.  Proc.,  vol.  28,  pp.  101-106).  Emily  memb. — 
Lower  memb.  of  Crow  Wing  fm.  Underlies  Cuyuna  memb.  of  the  Crow  Wing  and 
conformably  overlies  Aitkin  fm.  Consists  of  some  green  but  largely  dark-colored 
slaty  rocks,  probably  few  If  any  volcanlcs,  and  many  scattering  lenses  of  iron-bearing 
rocks,  which  an;  only  slightly  magnetic  or  nonmagnetic.  Black  graphitic  slates  are 
abundant  in  lower  part.  Green  slates  and  green  schistose  rocks  are  more  and  more 
abundant  ns  one  approaches  the  upper  horizons  of  Emily  memb.  It  Is  convenient  to 
consider  lower  part  of  the  Crow  Wing  as  a separate  memb.  and  it  Is  called  Emily. 
Is  distributed  along  W.  and  S.  borders  of  Aitkin  fm.  and  can  be  traced  through 
middle-west  part  of  Aitkin  Co.,  then  NW.  through  NE.  part  of  Crow  Wing  Co.,  and 
into  Cass  Co.  Named  for  occurrence  at  village  of  Emily,  Crow  Wing  Co. 

See  also  under  Cuyuna  memb. 

Eminence  dolomite. 

Upper  Cambrian : Southeastern  and  central  ( ?)  Missouri. 

E.  R.  Buckley,  1908  (Am.  Min.  Cong.  Rept.,  Proc.  10th  Ann.  sess.,  p.  286),  gave,  in 
table  of  Mo.  fms.,  the  following  downward  succession  : Roubidoux ; Gasconade ; 
uncon.;  Proctor;  Eminence;  PotosI;  uncon.;  Elvina  (with  Doe  Run  at  top). 

E.  R.  Buckley.  1909  (Mo.  Bur.  Geol.  and  Mines  vol.  9,  pt.  1,  p.  58).  In  SE.  part  of 
State  Dr.  E.  O.  Ulrich  has  recognized  above  PotosI  fm.  a cherty  memb.  which  he  has 
named  [ unpublished  J Eminence  fm.  Writer  is  unfamiliar  with  this  fm.  It  does 
not  occur  in  southern,  western,  and  eastern  parts  of  Ozark  region,  which  have  been 
the  special  fields  of  study  of  writer. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  27,  pp.  629-633).  /Tnrincnce 
chert. — -Very  cherty  dol.  that  rests,  apparently  uncon.,  on  the  PotosI  or  overlaps 
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that  fm.  and  then  usually  comes  In  contact  with  pre-Camb.  porphyry.  Above  it  Is 
limited  by  base  of  Proctor  dol.  Thickness  in  Shannon  Co.  not  less  than  200  ft. 
Widely  distributed  in  Mo.  Well  displayed  in  valleys  of  Carter  and  Reynolds  Coun- 
ties. Also  comics  to  surface  in  some  of  deep  valleys  near  the  Osage,  In  N.  part  of 
Camden  and  8.  part  of  Morgan  Counties. 

Wallace  Lee,  1914,  suggested  Eminence  fm.  may  include  Proctor  fm.  (See  1914  entry 
under  Proctor  dol.) 

H.  A.  Buehler,  1917  (Am.  Inst.  Min.  Engrs.  Bull.  130,  pp.  1699-1718).  Eminence , 
150  ft.  thick,  underlies  Proctor  and  overlies  Potosi.  [Same  definition  given  by 
C.  L.  Dake,  1918  (Mo.  Bur.  Geol.  and  Mines  vol.  15,  2d  ser.).] 

E.  B.  Branson.  1918  (Univ.  Mo.  Bull.,  vol.  19,  No.  15).  Eminence  fm.,  0 to  300  ft. 
thick,  consists  mainly  of  compact  medium-  to  course-grained,  sometimes  oolitic  cherty 
dot ; chert  mostly  light  and  porous,  but  some  layers  are  white  and  dense.  Occurs  in 
SE.  part  of  State,  on  E.  flank  of  Ozarks.  Uncon.  underlies  Gasconade  fm.  and 
overlies  Potosi  fm.  Further  investigation  may  show  that  Eminence  Ib  same  as 
Proctor  fm.,  0 to  60  ft.  thick,  of  W.  flank  of  Osnrks. 

M.  E.  Wilson,  1922  (Mo.  Bur.  Geol.  and  Mines  vol.  16,  2d  ser.).  Eminence  fm. — Very 
cherty  dol.,  few  ft.  to  200  ± ft.  Uncon.  underlies  Proctor  fm.  and  uncon.  overlies 
Potosi  dol.  Typically  exposed  in  Shannon,  Carter,  Reynolds,  and  parts  of  Jefferson, 
Franklin,  Washington,  and  Ste.  Genevieve  Counties,  and  doubtfully  present  in 
Camden  and  Morgan  Counties,  but  thus  far  not  identified  in  other  parts  of  8tate. 

Named  for  exposures  at  Eminence,  Shannon  Co. 

Emmet  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Michigan.  Shown  on  moraine 
map  (lig.  7)  in  U.  S.  G.  S.  Detroit  folio  (No.  206),  p.  9,  also  on  moraine 
map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Emmet,  St.  Clair  Co. 

Emmett  formation. 

Pleistocene:  Southwestern  Idaho  (Gem  County). 

V.  R.  D.  Kirkham,  1928  (Idaho  Bur.  Mines  and  Geol.  Pam.  29,  p.  1).  Several 
hundred  ft.  of  almost  unconsolidated  but  distinctly  Htratifled  sands  and  clays 
which  are  tentatively  called  Emmett  fm.,  and  which  have  their  origin  in  deltas, 
fans,  and  alluvial  flood  plains  of  Plelst.  age.  [Derivation  of  name  not  stated. 
May  be  from  town  of  Emmett,  Gem  Co.] 

V.  R.  D.  Kirkham,  1931  (Jour.  Geol.,  vol.  39.  No.  3,  p.  198).  Emmett  was  first 
proposed  as  a term  to  include  part  of  what  was  originally  called  Idaho  fm. 

Eminitsburg  facies. 

Upper  Triassic:  Western  Maryland. 

G.  E.  Dorsey,  1919  (Geol.  8oo.  Am.  Bull.,  vol.  30.  pp.  165-156).  Emmitsburg  facies. — 
Westernmost  facies  of  Newark  system  in  Md.  Predominantly  soft  red  to  purple 
sh.  weathering  into  cubes.  In  places  micaceous. 

Probably  named  for  occurrence  ut  or  near  Emmitsburg  or  Eminitsburg 
Junction,  Frederick  Co. 

Emmons  Peak  quartzite. 

Pre-Cambrian:  Northeastern  Utah  and  northwestern  Colorado. 

H.  E.  Wood,  2d,  1934  (Bull.  Am.  Mus.  Nat.  Hist.,  vol.  07.  p.  244),  Emmons  peak 
qtzite  proposed  to  replace  preoccupied  name  “Uinta  qtzlte”  of  Powell,  from  peak 
of  that  name,  which  is  an  appropriate  term  geographically  and  geologically,  since 
it  is  a high  peak  carved  in  that  fm.,  as  well  as  sentimentally,  since  it  bears 
the  name  of  an  original  student  of  the  fm.  [Emmons  peak  is  shown  on  King’s 
40th  Par.  Surv.  map,  at  40*42'  N.  lat.  and  llO^lS'  W.  long.,  and  with  13,694  ft. 
elev.,  within  Uinta  Mtus.J 

tKinory  sandstone. 

Pennsylvanian : Southeastern  Tennessee. 

J.  M.  Safford  and  J.  B.  Killebrcw,  1900  (Elements  of  geol.  of  Tenn.,  p.  153). 
Emory  ss. — Great  ss.,  forming  top  stratum  of  Tracy  City  Measures  in  water 
gaps  of  Big  Emory  River  at  Uarrlman,  Roane  Co. 

Same  as  Rockcastle  ss.,  older  name. 
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Emperador  limestone. 

Miocene:  Panama  Canal  Zone. 

D.  P.  MacDonald,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  p.  709). 

Empire  formation. 

Miocene:  Southwestern  Oregon  (Port  Orford  and  Coos  Bay  quadrangles 
nnd  neighboring  regions). 

J.  S.  Dlller,  1890  (U.  8.  G.  S.  17th  Ann.  Rept..  pt.  1.  p.  475).  The  Mio.  rocks  of 
Coos  Bay  are  well  exposed  on  beach  3 mi.  SW.  of  Empire  City.  btw.  Pigeon  Point 
and  Fossil  Point.  They  are  so  well  characterised  nt  this  locality  by  their  fossil 
contents  and  position  with  reference  to  adjoining  rocks  that  we  designate  them 
Empire  beds.  [Fossils  listed.]  Assigned  to  Mio.  on  Dali's  identification  of  fossils. 
Uncon.  overlain  by  Plio.  marine  beds  at  “Fossil  Rock."  Uncon.  underlain  by 
Arago  beds. 

J.  8.  Dlller,  1901  (U.  8.  G.  S.  Coos  Bay  folio.  No.  73).  Empire  fm.  consists  of 
massive  sss.,  white  sh.  of  Mio.  age  similar  to  Monterey  ah.  of  Calif.,  and.  below 
the  white  sh.,  darker  sh.  Contains  marine  Mio.  fossils.  IJncon.  underlies  Coos 
cgl.  and  uncon.  overlies  Arago  fm. 

J.  8.  Dlller,  li*02  (U.  8.  G.  8.  Bull.  190.  pp.  30-31).  At  Cape  Blanco  [Port 
Orford  quad.]  Empire  beds  ( Cape  Blanco  beds)  ore  000  ft.  thick,  and  consist  of 
(descending)  : Argill.  sands  with  some  calc,  nodules,  75  ft.;  cgl.,  25  ft.;  light-gray 
sand  beds,  50  ft.;  yellowish  as.,  30  ft.;  tuff,  20  ft.;  yellowish  ss.,  400  ft.  Uncon. 
underlie  Elk  River  beds  (Pleist.)  and  uncoil,  overlie  Cret.  (?)  crushed  gray  ss. 

II.  V.  Howe,  1922  (Univ.  Calif.  Pub.  Bull.  Dept.  Geol.  Scl.,  vol.  14.  No.  3.  pp. 
86-91),  gave  thickness  of  Empire  fm.  at  South  Slough.  Coos  Bay,  as  1,100;+;  ft. 
aiul  assigned  the  fm.  to  lower  Piio. 

L.  G.  Hertlein  and  C.  II.  Crlekmay,  1925  (Am.  Phil.  Soc.  Proc.,  vol.  64,  No.  2.  pp. 
264-270),  assigned  Empire  fm.  to  middle  Mio..  after  reviewing  fossils  and  Howe’s 
evidence. 

H.  G.  Sclienck.  1928  (Univ.  Calif.  Pub.  Bull.  Dept.  Geol.  Sci.,  vol.  18,  No.  1,  opp.  p. 
4).  Empire  fm.  is  Plio.  according  to  B.  L.  Clark  and  H.  V.  Howe,  and  Mio. 
according  to  Dull  and  others. 

Empire  shale. 

Pre-Cambrian  (Belt  series)  : Western  central  Montana. 

C.  D.  Walcott,  1899  (Geol.  Soc.  Am.  Bull.,  vol.  10,  pp.  199-215).  Empire  ehalee. — 
Greenish-gray,  massively  bedded  banded  siliceous  shales,  600  ft.  thick.  Underlie 
Helena  is.  and  overlie  Spokane  shales.  Type  localities  are  on  ridge  N.  of  Empire 
{2  mi.  W.  of  Marysville]  and  In  canyon  walls  Just  below  Marysville. 

Empire  limestone. 

Oligoeene:  Panama. 

E.  Howe,  1908  (Am.  Jour.  Scl.,  4th,  vol.  26.  p.  224). 

Empire  Gulch  rhyolite. 

Tertiary : Leadville  region,  Colorado. 

W.  Cross,  1886  (U.  8.  G.  8.  Mon.  12,  p.  351).  White,  very  fine-grained,  but  with 
many  clear  and  sharp  quartz  crystals.  Named  for  occurrence  on  8.  Bide  of  Em- 
pire Gulch,  8.  of  Leadville. 

Emporia  limestone.  (In  Wabaunsee  group.) 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  northwestern  Mis- 
souri, and  southwestern  Iowa. 

M.  Z.  Kirk,  1890  (Kans.  Univ.  Geol.  Surv.  vol.  1,  pp.  72-85).  Emporia  I*. — Lst. 
quarried  at  Emporia  and  to  NE.  nnd  disappearing  under  river  near  Emporia  water 
works.  Separated  from  overlying  Americas  is.  by  an  extensive  bed  of  sb.  and  from 
underlying  Wyckoff  Is.  by  a bed  of  sh.  40  to  50  ft.  thick. 

The  definition  of  Emporia  Is.  as  overlain  by  Admire  sh.  and  underlain  by 
Willard  sh.  was  followed  by  Kans.  Geol.  Survey  and  U.  S.  Geol.  Survey 
for  many  years. 

G.  E.  Condrn,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  61-91).  Kans.  Geol.  8urv. 
applies  Emporia  Is.  to  beds  underlying  Admire  sb.  and  overlying  Wiliurd  sb.  The 
Willard  sh.  and  so-called  Emporia  Is.  have  been  difficult  to  work  out.  The  beds 
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called  by  these  names  In  Kang,  need  redefining  In  order  to  establish  a basis  for 
correlation  In  Nebr.  I have  studied  the  exposures  in  vicinity  of  Wyckoff,  Chicago 
Mound,  and  Emporia.  Emporia,  if  It  is  retained,  should  apply  to  No.  3 of  the 
Nemaha  beds  of  SE.  Nebr.,  because  Kirk  seems  to  have  meant  to  apply  It  to  this 
unit,  and  because  Haworth  and  Moore  have,  in  effect,  defined  it  as  such.  This 
name  has  priority  over  Beede's  Elmont  Is.  This  unit  (No.  3)  underlies  Willard 
ah.  and  overlies  Auburn  sh.,  top  bed  of  Humphrey  sh.  niemb.  of  Wabaunsee  frn. 
[This  definition  of  Emporia  Is.  was  adopted  by  R.  C.  Moore  in  1982  (Kans.  Ueol. 
Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to  Sept.  3)  and  by  Moore  and 
Condra  in  their  Oct.  1932  revised  chart  of  Penn,  rocks  of  Kans.  In  these  1932 
repts  Admire  sh.  was  restricted  to  uppermost  part  of  Admire  sh.  of  previous  repts.] 

G.  E.  Condra.  1935  (Nebr.  GeoL  Surv.  Paper  No.  8,  p.  10),  discarded  Emporia  for 
Preston.  He  stated:  Preston  {“Emporia”)  Is.  fm.,  9 to  11  ft.  thick,  underlies 
Willard  sli.  fm.,  overlies  Auburn  sh.  fm.,  and  includes  (descending)  : Elmont  la., 
2 to  5 ft.  thick;  Harveyville  sh.,  3 to  7 ft.  thick ; and  Rending  Is.,  3±  ft.  thick. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  223).  It  is  impossible  to  determine 
to  which  of  3 or  more  Iss.  exposed  near  Emporia  Kirk  intended  to  apply  this  name. 
Judging  from  localities  cited  by  him  it  appears  that  he  considered  as  Identical  beds 
that  are  actually  75  ft.  or  more  npart.  [On  p.  226:]  It  appears  from  study  of 
type  sections  that  the  Elmont  !s  = “upper  Emporia”  of  authors.  (Moore  discarded 
Emporia  Is.  from  his  revised  classification  as  published  in  this  bull.  See  p.  49, 
where  he  shows  It  as  replaced  by  (descending)  Elmont  Is.,  Harveyville  sh.,  and 
Reading  Is.,  wldch  he  treated  us  fms.] 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1IK5G. 

f Emporia  bine  limestone. 

Pennsylvanian:  Northeastern  Kansas. 

A.  J.  Smith,  1903  (Kans.  Acad.  8ci.  Trans.,  vol.  18,  p.  100).  Emporia  Hue  Is. — Hard 
blue  Is.,  3 ft.  thick,  with  6-inch  layer  at  top  that  makes  a good  flagstone  exten- 
sively used  in  Emporia.  In  Lyon  Co.  separated  from  underlying  Burlingame  Is. 
by  44%  ft.  of  shales  with  two  thin  lss.  [Humphrey  sh.  of  A.  J.  Smith  1905  rept] 
and  separated  from  overlying  Emporia  Is.  by  about  64  ft.  of  shales  with  some  thin 
lss.  and  one  coal  bed  [Olpe  sh.  restricted  of  A.  J.  Smith  1905  rept]. 

Preoccupied.  Discarded  by  A.  J.  Smith  in  1905  (Kans.  Acad.  Sci.  Trans., 
vol.  19,  pp.  150-154)  and  replaced  by  Reading  blue  Is. 

Named  for  Emporia,  Lyon  Co. 

tEmporia  reservoir  shales. 

Pennsylvanian : Eastern  Kansas. 

L.  C.  Wooster,  1905  (The  Carbf.  rock  system  of  eastern  Kans.).  Emporia  reservoir 
shales. — Aren,  shales,  77  ft.  thick,  carrying  6-inch  coal  bed  at  top.  Overlie  Emporia 
buff  lss.  and  underlie  Admire  shales  and  lss.  [In  same  publication  Wooster  used 
Emporia  beds  to  cover  ail  rocks  btw.  top  of  Burlingame  Is.  and  top  of  bis  Emporia 
reservoir  shales,  making  three  different  uses  of  Emporia.] 

Preoccupied.  Lower  part  of  Admire  sh.,  as  Admire  was  used  for  many 
years. 

Probably  named  for  Emporia. 

Emrick  sand. 

A subsurface  sand  forming  basal  part  of  Ellis  fm.  (Upper  Jurassic)  in 
central  northern  Mont.  (Great  Falls-Conrad  region).  Named  for  man 
who  drilled  the  well  in  Buimatyne  oil  field.  Sometimes  called  ‘‘Ellis 
sand.” 

Encinas  quartz  porphyry. 

Age  (?)  ; Mexico  (Sonora). 

N.  L Taliaferro,  1933  (Jour.  Geol.,  vol.  41,  No.  1,  p.  38). 

tEncrinal  limestone. 

A descriptive  term — derived  from  presence  of  encrinites  (fossil  crinoids)  — 
applied  in  early  N.  Y.  repts  to  a Is.  later  named  Tichenor  Is.;  also, 
according  to  Hartnagel  (1912),  to  lss.  at  other  horizons  within  Hamilton 
151627°— 38 44 
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fm.,  and  to  Beeraft  Is.;  also  to  Menteth  Is.  (See  G.  A.  Cooper,  1980 
entry  under  Moscow  ah.  memb.) 

tEnerinital  limestone. 

A descriptive  term  applied  In  early  repts  on  Mississippi  Valley  to  Burling- 
ton Is.  Derived  from  predominance  of  fossil  crinoids.  In  some  early  repts 
the  Keokuk  Is.  was  included,  and  in  others  the  name  was  restricted 
to  lower  memb.  of  the  Burlington. 

Endeavor  granite. 

Name  applied  by  C.  C.  Wang  (Geol.  Soe.  China  Bull.,  vol.  11,  No.  4.  pp. 
426-428,  1932)  to  a pre-Camh.  granite  in  Wis.  (area  not  stated  1. 

Endee  shale. 

Triassie  ( ?)  : Northeastern  New  Mexico. 

C.  R.  Keyes,  1903  (Am.  Jour.  Set.  4th.  vol.  20,  p.  424).  Endee  shales,  300  ft. 
thick,  underlie  Amarillo  sss.,  uncon.  overlie  Cimarron  shales  ( — Moencople  shales), 
and  are  correlated  with  Slilnaruinp  sbalea  of  western  N.  Mex.  (Derivation  of  name 
not  given.] 

Endlcott  sand  series. 

Series  of  subsurface  Penn.  sss.  and  interbedded  strata  in  central  northern 
Okla.  eorresixmding  to  upper  part  of  N'elagoney  fm.  Thickness  30  to 
21X1  rt  ft. 

Endicott  diorite. 

Devonian  or  Carboniferous;  New  Hampshire  (Belknap  Mountains).  See 
1936  eutry  (D.  Modell)  under  White  Mtn  magma  series.  Exposed  on 
Endicott  Hill. 

Enfield  shale  member  (of  Portage  formation). 

Upper  Devonian:  Southern  central  New  York  (Ithaca  region). 

H.  S.  Williams,  1906  (Scl.  n.  s„  vol.  24,  pp.  305-372).  Nunda  fm.  [Portage 
fm.  of  U.  S.  Geol.  Survey  and  N.  Y.  State  Survey]  of  Ithaca  region  divided  into 
(descending)  : Enfield  sh.  memb.,  550  to  800  ft.;  Ithaca  sh.  memb.,  80  to  300  ft.; 
Sherburne  flagstone  memb.,  188  to  260  ft.  The  Enfield  Is  overlain  by  Cayuta  sb. 
memb.  of  Chemung  fm.  Typically  exposed  at  town  of  Enfleld  [W.  of  Ithaca, 
Tompkins  Co.]. 

The  above  definition  was  followed  by  W.  Goldring,  1931  (N.  Y,  State  Mus. 
Hdb.  10,  p.  369)  and  by  G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Bull.,  vol. 
46,  No.  2,  p.  352). 

Enfleld  facies  subgroup. 

Upper  Devoniun:  Southern  central  New  York  (Ithaca  region). 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  pt.  1.  p.  201).  Enfield  facies 
subgroup  (of  Itbaca-Eufleld  facies  group),  divided  Into  (descending)  Van  Etten 
memb..  Grimes  ( ?)  ss.  memb.,  and  Hatch  ss.  memb.  Overlies  Ithaca  faciea 
sub-graup  and  underlies  Cbautauquan  series. 

Engndine  dolomite. 

Silurian  (Niagaran)  : Michigan  (eastern  part  of  Upper  Peninsula). 

R.  A.  Smith,  1916  (Mich.  Geol.  Surv.  Pub.  21,  p.  151).  Engadine  dot. — Very  massive, 
bard,  very  crystalline  dol.,  distinctly  bluish  or  mottled  and  streaked  with  blue. 
Also  characterized  by  numerous  drusy  cavities  more  or  less  completely  filled  with 
crystals  of  dol.  or  pearl  spar.  Thickness  54  to  95  ft.  Top  memb.  of  “Niagara” 
In  Mich.  Overlies  Mantstique  series.  Named  for  exposures  at  and  around 
Engadine,  Mackinac  Co. 

G.  M.  Ehlers.  1920  (Mich.  Acad.  Scl.  21st  Rept..  pp.  87-90),  stated  that  Engadine  fm. 
contains  strata  of  Guelph  and  of  pre-Guelph  age,  and  suggests  that  Racine,  the 
older  name,  be  used  to  replace  Engadine. 

A.  F.  Foerste,  1924  (Unlv.  Mich.  Contr.  Mus,  Geol.,  vol.  2),  applied  Racine  fm. 
to  fm.  overlying  Manistlque  fm. 
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W.  A.  VerWiebe,  1928  (Mich.  Acad.  8cl.,  Arts,  and  I>ett.  Papers,  voL  8,  p.  330), 
applied  Engine  fm.,  to  beds  overlying  Manlstique  fm. 

R.  B.  Newcombe.  1933  (Mich.  Geol.  8urv.  Pub.  38,  gcol.  ser.  32,  pp.  34,  35.  37). 
Engadine  dol. — Top  div.  of  Niagaran  In  Mich.  Underlies  Hallna  fm.  (but  contact 
has  not  been  aeen  In  Mich.)  and  overlies  Manlstique  fm.  Is  probably  = lower 
part  of  Guelph  of  Ont.  and  N.  Y.,  and  la  about  = Lockport  of  N.  Y.  and  Ont.  and 
the  Racine  of  Wls. 

Engle  coal  group.  (In  Vermejo  formation.) 

Upper  Cretaceous:  Eastern  Colorado  (Elmoro  region). 

R.  C.  Hills,  1899  (U.  8.  G.  8.  Elmoro  folio,  No.  58),  applied  Engle  group  to  100  ft. 
of  sh.t  ahaly  ss.,  and  coal  lx*ds  Immediately  overlying  Trinidad  aa.  These  beds  are 
basal  part  of  Vermejo  fm.  of  present  terminology.  They  were  described  as  separated 
from  overlying  Soprla  group  by  35  to  40  ft.  of  ah. 

Engle  shale. 

Ordovician  (?):  North-central  Kansas. 

J.  8.  Barwick,  1928  (A.  A.  P.  G.  Bull.,  vol.  12.  No.  2.  p.  184).  Engle  ah—  Unit  No.  4 
encountered  In  wells  in  Salina  Basin.  Not  exposed.  Light-colored  fine-grained  sh., 
generally  of  bluish-gray  or  greenish-gray  cast ; In  places  a small  amount  of  dolomitic 
lime  or  fine-grained  quartz  sand  silt.  Thickness  60  to  100  ft.  where  overlain  by 
Younkln  fm.  (unit  No.  3).  Overlies  Prachel  lime  (unit  No.  5).  Lithology  and 
position  indicate  it  correlates  approx,  with  Sylvan  ah.  of  Okln.  and  Maquoketa  sh. 
of  Iowa  and  Mo.  Named  for  Marland  Oil  Co.'s  Engle  No.  1 well,  sec.  12,  T.  14  8., 
R.  1 E.,  Dickinson  Co.,  where  it  lies  at  2,876  to  2,962  ft.  depth. 

Englevale  channel  aandstone. 

Pennsylvanian:  Southeastern  Kansas  (Crawford  County). 

W.  G.  Pierce  and  W.  H.  Courtier,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  T.  pp.  1061- 
1064).  Englevale  channel  aa. — Usually  light-brown  with  reddish-brown  specks, 
micaceous,  somewhat  massive  and  cross- bedded.  Locally  middle  part  may  be 
darker  and  lower  part  slightly  shaly.  Thickness  0 to  50  ft.  Areal  distribution  is 
linear,  trending  N.-NW.  from  Arma  for  9 mi.,  to  Crawford  Co.  line,  the  limit  of 
field  work.  Is  younger  than  Fort  Scott  Is.,  which  it  cuts,  and  may  possibly  be 
younger  than  lower  part  of  Labette  sh.  So  far  as  seen  Its  upper  limit  Is  grada- 
tional Into  lower  part  of  Lilbette  sh..  and  its  base  cuts  Into  Fort  Scott  Is.  and  in 
places  rests  on  upper  part  of  Cherokee  sh.  Best  exposed  in  vicinity  of  Englevale, 
along  N.-S.  road  on  E.  side  of  town  and  along  E.-W.  road  mi.  N.  of  town. 

Englewood  limestone. 

Mississippian  (Kinder hook)  : Western  South  Dakota  (Black  Hills)  and 
northeastern  Wyoming. 

N.  H.  Darton,  1901  (U.  8.  G.  8.  21st  Ann.  Rept.,  pt.  4,  p.  509).  Englctcood  la. — 
Pink  slabby  Is.,  20  to  30  [25  to  60]  ft.  thick,  underlying  Pahasapa  Is.  and  overlying 
Deadwood  fm.  (Camb.).  Merges  rapidly  into  Pabasapa  Is.,  with  occasionally  a 
few  ft.  of  impure  buff  Is.  intervening.  Name  suggested  by  T.  A.  Jaggar,  from 
Englewood,  In  northern  Black  Hills,  where  It  Is  extensively  exposed.  In  northern 
Black  Hills  a mass  of  buff  Is.  of  811.  age  [Upper  Ord.  Whitewood  Is.]  intervenes  btw. 
Englewood  Is.  and  Deudwood  fm. 

English  Head  formation. 

Ordovician:  Anticosti  Island. 

C.  Schuchert  and  W.  H.  Twenhofel.  1910  (Geol.  Soc.  Am.  Bull.,  vol.  21,  p.  695). 

English  River  sandstone  member  (of  Hannibal  shale). 

Mississippian:  Southeastern  Iowa  and  (?)  central  western  Illinois  (Pike 
County. ) 

H.  F.  Bain.  1895  (Am.  Geol.,  vol.  15,  p.  322).  English  River  grita. — Fine-grained 
buff  to  white  ss.  or  gritstone.  0 to  20  ft.  thick,  underlying  Wasson ville  Is.  and  over- 
lying  Maple  Mill  sh. ; all  included  In  Kinderhook. 

W.  H.  Schoewe,  1924  (Iowa  Geol.  Surv.  vol.  29),  defined  Engliah  River  gritstone 
memb.  of  Kinderhook  acriea  as  separated  from  overlying  W’assonville  Is.  memb.  by 
an  oolitic  Is,  ledge  memb.  2 to  3 ft.  thick. 

R.  C.  Moore,  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  21,  2d  ser..  pp.  21,  22,  23,  49, 
60-59),  Engliah  River  ea.  memb.  of  Hannibal  fm. — Massive  fine-grained  soft 
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drab  ss.,  weathering  buff,  with  occasional  thin  intercalated  layers  of  ah.  Upper 
2 ft.  filled  with  casts  of  fossils,  most  abundant  being  Chtmoprci u*  flsvheri.  Has 
commonly  been  called  Chonopectus  ss.  Thickness  at  Prospect  Hill.  Burlington,  Des 
Moines  Co.,  Iowa.  22%  ft.  Older  than  McKerney  Is.  memb.  of  Hannibal  fm.  and 
younger  than  Maple  Mill  all.  memb.  of  Hannibal. 

L R.  La u don,  1931  (Iowa  Geol.  Surv..  vol.  36,  pp.  341-387+ ).  English  River  fm. 
underlies  (uncon.)  Hampton  fm.  and  overlies  (conformably)  Maple  Mill  fm.  in 
8E.  Iowa,  all  of  which  are  In  Kinderhook  series. 

R.  C.  Moore.  1936  (Rept  9th  Ann.  Held  Conf.  Kans.  Geol.  Soc..  p.  245).  assigned 
this  ss.  to  Kinderhook. 

Named  for  exposures  along  English  River  in  Washington  Co.,  Iowa. 

Englishtown  sand.  (In  Mata  wan  group.) 

Upper  Cretaceous:  New  Jersey  Coastal  Plain. 

II.  B.  KUmmel,  1907  (N.  J.  Geol.  Surv.  Pal.,  vol.  4.  p.  17.  footnote).  The  term 
Columbus  ns  here  used  has  been  found  to  conflict  with  its  prior  use  in  Ohio  for  a 
Dev.  fm.,  and  in  this  rept  the  term  Englishtoten  sand  will  be  used  instead,  as  the 
fm.  is  well  developed  near  that  place  in  Monmouth  Co.  (See  under  fColumbus 
sand.] 

Enid  formation. 

Permian:  Western  Oklahoma  and  Kansas  (?),  and  Panhandle  of  Texas. 

C.  N.  Gould,  1905  (U.  S.  G.  S.  W.  S.  P.  148.  pp.  39-44.  map).  Enid  fm.  Includes 
all  red  beds  from  base  of  Perm,  to  lowermost  gyp.  ledge  on  E.  slope  of  Gypsum 
Hills.  Top  of  fm.  is  not  a plane,  since  the  gyp.  beds  which  mark  Its  uppermost 
limits  are  more  or  less  lenticular  when  traced  long  distances.  Is  chiefly  brick-red 
clay  shales,  with  some  interbedded  ledges  of  red  and  whitish  ss.  Thickness  1,200 
to  1,500  ft.  Includes  Harper,  Salt  Plain.  Cedar  Hills,  and  greater  part  of  Flower 
pot  memb.  of  Cragln's  first  paper  and  Kingfisher  and  Glass  Mtn  fms.  of  his  second 
paper.  Underlies  Blaine  fm.  and  overlies  Wellington  fm. 

F.  Aurin,  1917  (Okla.  Geol.  Surv.  Bull.  80,  p.  24).  It  can  readily  be  seen  that  Enid 
fm.  is  a color  distinction  and  not  a constant  strat.  unit.  In  some  places  it  in- 
cludes more  than  in  others.  It  Is  a name  applied  to  part  of  lower  Perm.  Red 
Beds,  and  does  not  include  the  nonred  Perm,  even  though  It  is  of  same  age  as 
lower  part  of  Enid. 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35.  p.  88).  Enid  fm.  is  exposed  in  all 
or  parts  of  Murray,  Garvin,  Stephens,  McClain,  Cleveland,  Oklahoma,  Potta- 
watomie, Canadian.  Logan,  Lincoln.  Kingfisher.  Blaine.  Major.  Garfield.  Noble.  Payne. 
Kay,  Grant,  Woodward.  Alfalfa.  Harper,  and  Woods  Counties.  Recent  work  in  SW. 
Okla.  has  led  to  subdivision  of  upper  part  of  rocks  of  that  nroa  heretofore  mapped 
as  Enid  into  Chiekasha  and  Duncan  fms.:  also  to  conclusion  that  lower  part  of 
typical  Enid  (Enid,  Garfield  Co.)  is  there  represented  by  upper  part  of  rooks  mapped 
as  Clear  Fork  and  Wichita  fms.  on  1926  Okla.  geol.  map.  Bas<‘  of  Enid  is  believed 
by  Aurin  and  Clark  to  be  top  of  Wellington  fm.  of  Kans.  There  are  several  unsolved 
problems  connected  with  relations  of  Enid.  In  SW.  Okla.  It  includes  equivalents  of 
Chiekasha,  Duncan.  Clear  Fork,  and  possibly  part  of  Wichita.  In  Kans.  the  equiv. 
fms.  are  Harper.  Salt  Plains,  Cedar  Hills,  and  a part  at  least  of  Flowerpot  sh. 

C.  N.  Gould,  1926  (Jour.  Geol.,  vol.  34,  No.  5,  pp.  416-421).  Enid  group. — The  Enid 
fm.  as  originally  described  included  all  Oklahoma  Perm,  red  beds  below  base  of 
Blaine  gyp.  It  has  been  divided  into  following  fms.  (descending)  : Chiekasha  fm., 
Duncan  ss.,  Hennessey  sh.,  Garber  ss.,  Wellington  fm..  and  Stillwater  fm. 

The  Enid  and  Double  Mountain  overlap  each  other,  the  Duncan  and  Chick- 
asha  being  represented  in  both.  Enid  appears  to  have  had  little  usage  in 
recent  years. 

Named  for  Enid,  Garfield  Co.,  Okla. 

tEnochkin  formation. 

Middle  and  Upper  Jurassic:  Alaska  (Iniskin  Bay). 

T.  W.  Stanton  and  G.  C.  Martin,  1905  (Geol.  Soc.  Am.  Bull.,  vol.  16.  p.  397).  Enochkin 
fm. — Shales  and  sss..  with  some  cgl.  beds,  typically  exposed  on  E.  Rhore  of  Enocbkln 
[Iniskin]  Bay.  Thickness  1,500  to  2,500  ft.  Is  Middle  Jurassic.  Overlies  Lower 
Jurassic  tuffs  and  sss.  and  underlies  Naknek  fm.  (Upper  Jurassic). 

Later  work  resulted  in  dividing  these  rocks  into  2 fms.,  Chinitna  sh.  (Up- 
per Jurassic)  and  Tuxedni  ss.  (Middle  Jurassic). 
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Enscnadn  shale. 

Cretaceous:  Puerto  RIeo. 

G.  J.  Mitchell,  1022  (N.  Y.  Acad.  Sc!.,  Scientific  survey  of  Porto  Rico  and  Virgin 
Islands,  vol.  1,  pt.  3,  p.  262). 

tEnterprlse  green  marl.  (In  Claiborne  group.) 

Eocene  (middle)  : Southeastern  Mississippi. 

0.  Meyer,  1K83  (Am.  Jour.  Sc!.,  3d,  vol.  30,  p.  435).  [Enterprise  ( 1 1 used  in  Miss, 
column  of  tattle  opp.  Claibnmion.  No  definition.] 

E.  N.  Lowe,  1915  (Miss.  Geol.  Sttrv.  Bull.  12,  pp.  76-77 i.  Enterprise  greets  marl. — 
Light-gray  to  dark-green  mnrl,  the  color  determined  by  relative  proportions  of 
glauconite  or  greensand.  Highly  fossillferous.  Thickness  12  ft  Basal  memb.  of 
Lisbon  fm. 

Conflicts  with  Enterprise  sh.  (Perm.,  Kans.),  the  older  name.  The  marl  Is 
now  included  in  Winonu  sand,  basal  memb.  of  Lisbon  fm.  in  Miss. 

Named  for  exposures  at  town  of  Enterprise,  Clarke  Co. 

Enterprise  shale.  (In  Sumner  group.) 

Permian : Central  Kansas,  northern  Oklahoma,  and  southeastern  Nebraska. 

J.  W.  Beedc,  1909  (Kans.  Acad.  Sci.  Trans.,  vol.  21.  pt.  2,  p.  253).  Enterprise  shales.- — - 
Shales,  with  some  thin  lss.  near  top ; 44  ft.  thick ; overlying  Luta  Is.  and  underlying 
Herington  Is.  All  included  in  Marion  stage. 

In  1927  tMnrion  fm.  wns  abandoned  by  both  Kans.  Geol.  Survey  and  U.  S. 
Geol.  Survey,  and  Enterprise  sh.  was  elevated  to  rank  of  a fm.  within 
Sumner  group. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Sure.  Bull.  6,  2d  ser.,  p.  13),  divided 
Enterprise  sh.  Into  3 members  (descending)  : Paddock  sh.,  Krlder  Is.,  and  Odell  sh. 

R.  C.  Moore,  1936  (Kans.  Geol.  Sue.  loth  Ann.  Field  CoOf.  Guidebook,  p.  12),  discarded 
Enterprise,  raised  Odell  sh.  to  rank  of  a fm.,  and  combined  Condra 'a  Krlder  Is. 
and  Paddock  sh.  with  overlying  Herington  Is.  into  a newly  named  fm.  (Nolans  Is.), 
These  changes  have  not  yet  been  considered  by  U.  S.  Geol.  Survey  for  its  publications. 

Named  for  Enterprise,  Dickinson  Co.,  Kans. 

tEnterprlse  sandstone.  (In  Boggy  shale.) 

Pennsylvanian : Centrnl  eastern  Oklnhoma  (Muskogee  County). 

S.  W.  I-owman,  1932  (Summaries  and  abstracts  of  technical  papers  presented  before 
Tulsa  Geological  Society  1932,  unpaged;  paper  dated  Dec.  19,  1932).  The  Salt 
sand  of  Okmulgee  underground  la  to  be  correlated  with  the  massive  ss.  300  ft.  above 
base  of  the  Boggy  In  Rattlesnake  Mtn,  Just  NW.  of  Warner  (Muskogee  Co.].  This 
tins  been  catted  Enterprise  ss.  (a  manuscript  name),  from  a locality  on  N.  side  of 
McAlester  basin.  [The  town  of  Enterprise  Is  In  Haskell  Co.] 

This  name  being  preoccupied  In  several  senses,  and  the  ss.  having  been 
found,  by  tracing,  to  be  same  as  Bluejacket  ss.,  it  was  called  Bluejacket 

. by  C.  W.  Wilson,  Jr.,  iu  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  4,  pp.  504- 
520).  Wilson  treated  the  Bluejacket  as  top  memb.  of  Savanna  ss.,  but 
it  is  now  treated  by  U.  S.  Geol.  Survey  as  basal  memb.  of  Boggy  sh.,  and 
Enterprise  ss.  has  been  discarded.  (See  C.  II.  Dane  and  T.  A.  Hendricks, 
A.  A.  P.  G.  Bull.,  vol.  20,  No.  3,  1906,  pp.  312-314.) 

Entiat  physiographic  stage. 

Pleistocene:  Centrnl  Washington  (Cascade  Range). 

B.  Will  ip.  1903  ( YJ-  8,  G.  8.  P.  P.  19).  Entiat  physiographic  stage. — Earlier  Gla- 
cial epoch.  Type  loc.,  basin  of  the  Entiat  and  foot  spurs  of  Chelan  Range. 

Entrada  sandstone.  (In  San  Rafael  group.) 

Upper  Jurassic:  Southeastern,  southern  and  northeastern  Utah,  northwest- 
ern New  Mexico,  and  western  and  central  Colorado  to  east  side  of  Front 
Range. 

J.  Gilluly  and  J.  B.  Reeslde,  Jr.,  1926  ( U.  S.  G.  8.  Press  Bull.  6064,  March  30.  1926; 
name  adopted  at  Joint  conference  of  J.  Gilluly,  J.  B.  Reeslde,  Jr.,  R.  C.  Moore,  and 
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II.  E.  Gregory,  from  area  specially  studied  by  Messrs.  Gllluly  and  Reeside).  Entrada 
as. — Thin  bedded  red  sh.  and  ss.  at  base;  heavy,  massive,  red-brown,  earthy  ss. 
above,  which  weathers  into  rounded  forms  and  steep  cliffs.  Thickness  265  to  844 
ft.  Conformably  overlies  Carmel  fm.  and  uncon.  underlies  Curtis  fm.  Belongs  to 
San  Rafael  group. 

Named  for  strong  development  of  fm.  on  Entrada  Point,  in  N.  part  of  San 
Rafael  Swell. 

For  further  details  see  IT.  S.  G.  S.  P.  P.  150,  1028  (by  J.  Gilluly  and  J.  B. 
Reeside,  Jr.),  and  U.  S.  G.  S.  P.  P.  183,  1930  (by  A.  A.  Baker,  C.  H.  Dane, 
and  J.  B.  Reeside,  Jr.). 

Enumclaw  volcanic  series. 

Miocene  (upper)  : Western  Washington  (Puget  Sound  region). 

C.  E.  Weaver.  1916  (Wash.  Geol.  Surv.  Bull.  13.  p.  84).  Along  W.  slopes  of  Cascade 
Mtns  there  are  extensive  deposits  of  andesitic  lavas  and  interbedded  tuffB  and  clays. 
The  older  Eocene  deposits  pass  beneath  these  lavas  along  W.  margin  of  foothills  of 
the  Cascades.  Well  exposed  from  Enumclaw  to  Cedar  Luke.  In  [SW.  part  ofl  King 
Co.,  and  name  Enumclaw  volcanic  series  is  provisionally  applied  to  them.  They  may 
be  W.  extension  of  Keechelus  volcanic  series.  Rest  uncon.  on  older  qtsites.  schists, 
and  granodiorites  (Snoqualmie  gra nod io rite),  also  on  Eocene  and  Olig.  sediments  in 
E.  part  of  Puget  Sound  Basin.  Assigned  to  upper  Mlo.  Probably  in  part-* 
Keechelus  fm. 

tEobiotie  era. 

A part  of  Proterozoic  era  of  U.  S.  Geol.  Survey.  For  definition  see  U.  S.  G.  S. 
Bull.  769,  p.  27. 

Eocene  epoch  (or  series). 

Oldest  epoch  (and  the  rocks)  of  the  Tertiary  period.  For  definition  see 
U.  S.  G.  S.  Bull.  769,  p.  54. 

Eogene. 

A term  employed  by  European  geologists  to  include  the  Ollgocene  and  Eocene 
series  of  American  geologists. 

tEolian  limestone. 

Ordovician  and  Cambrian  : Southwestern  Vermont  (Bennington  and  Rutland 
Counties). 

E.  Hitchcock,  1861  (Rept.  Geol.  Yt.,  vol.  1.  pp.  396—419).  Eolian  Is. — White  aud  gray 
Is.,  both  nonmagnesian  and  dolomites.  Thickness  2.000+  ft.  Includes  some  sparry 
Is.,  clay  si.,  talcose  schist,  talcose  Is.,  etc.  Same  as  Berkshire  Is.  and  Stockbridge  Is. 
of  Mass,  and  Dorset  Is.  of  Vt.  (Elem.  geol.  of  E.  and  C.  H.  Hitchcock,  1860).  The 
name  Eolian  Is.  Is  more  appropriate  for  this  fm.  than  Stockbridge  Is.,  because  only 
a part  of  fm.  is  developed  in  that  town,  and  that  is  in  an  inferior  condition  to  this. 
Named  for  Mount  Eolus  (Dorset  Mtn)  [in  Pawlet  quad.],  of  which  it  composes 
greater  part.  [Gave  a detailed  section  of  beds  on  Dorset  Mtn,  in  Dorset  Twp, 
Bennington  Co.,  SW.  Vt.]  May  be  Sil.  or  may  be  Dev. 

E.  Hitchcock.  1862  (Geol.  Me..  Prel.  Rept.,  vol.  2,  pp.  245-259),  used  Eolian  Is.  in 
Maine,  and  in  same  year  (Muine  Bd.  Agric.  7th  Ann.  Rept.)  he  called  the  Is.  in 
Maine  Taconic  (follati)  Is.  and  Stockbridge  Is. 

C.  H.  Hitchcock,  1866,  also  1867.  [Sec  1866  entry  under  Dorset  Is.  1 

J.  E.  Wolff,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pp.  331—338).  Eolian  Is.  of  Vt.  geol. 
rept 8 includes  Centre  Rutland  Is.  and  West  Rutland  Is.  (which  are  of  “Trenton- 
Chazy-Calciferous”  age)  and  Rutland  Is.  (which  is  of  Lower  Camb.  age). 

T.  N.  Dale,  1893  lU.  S.  G.  8.  13th  Ann.  Rept.,  pt.  2,  pi.  97).  In  SW.  Vt.  at  least  470 
ft.  of  lower  part  of  Stockbridge  Is.  is  Camb. 

T.  N.  Dale.  1894  (U.  8.  G.  8.  14th  Ann.  Rept..  pt  2,  pi.  67,  pp.  533-543).  8tockhridge 
Is.  ( = Eolian  Is.  of  Hitchcock)  is  1.000-1.400  ft.  thick  in  Rutland-Danby  Ridge- 
Clarendon.  Vt.,  and  includes  Lower  811.  fOrd.],  upper  and  middle  Camb.(?),  and 
470  ft.  of  lower  Camb.  Overlies  Vermont  fm. 

T.  N.  Dale.  1904  (Am.  Jour.  Scl.,  4th,  vol.  17,  pp.  185-190).  Stockbridge  Is.  is  present 
in  valleys  in  Rutland  Co.,  Vt.  Upper  part  is  of  Chazy  and  Trenton  age;  lower  part 
Is  Camb. 
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H.  M.  Seely,  1910  (7th  Rept.  Vt.  State  Geol.,  pp.  257-313).  “Eolian  Is.”  of  Hitch- 
rock  (type  Inc.  of  which  was  Dorset  Mtn,  at  that  time  renamed  Mount  Bolus) 
includes  beds  of  Trenton,  Black  River,  Chaay,  and  Beekmantown  age. 

F.  A.  Burt,  1929  (16th  Rcpt.  Vt.  State  Geol.,  pp.  68-84).  Stockbridge  la.  of  Bennington 
area,  Vt.,  is  1,2004;  ft.  thick,  and  consists  of  bluish  crystalline  lss.  and  dolomites; 
near  bottom  Is..  BcblBt,  and  qtsite  layers  are  interbedded.  Underlies  Berkshire 
schist  and  overlies  Vermont  fm. 

E.  J.  Foyles  and  C.  H.  Richardson,  1929  (16th  Rept.  Vt.  State  Geol.,  table  opp.  p.  288), 
showed  Stockbridge  Is.  of  southern  Vt.  as  containing  beds  of  Chaay,  Beekmantown, 
Tribes  Hill,  Little  Falls,  and  Upper  Camb.  age. 

Replaced  by  Stockbridge  IaM  which  has  many  years  priority  and  is  the  name 
now  applied  to  this  is.  In  southern  Vt. 

Eolian  limestone  member  (of  Pueblo  formation). 

Pennsylvanian ; Central  northern  Texas. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (UnlT.  Tex.  Bull.  2132,  pp.  24,  31,  171-173. 
pi.  2,  and  table  2).  Eolian  Is.  memb. — Blue  or  bluish-gray  bard  crystalline  la., 
weathering  in  large  rectangular  yellowish-brown  blocks.  Average  thickness  la  but 
1 ft.,  aud  it  does  not  form  a prominent  or  persistent  escarpment.  It  may  be= 
Stockwetlier  Is.  of  Drake.  Is  separated  from  underlying  Saddle  Creek  Is.  by  50  to 
60  ft.  of  sh.  and  from  overlying  Camp  Colorado  Is.  by  75  to  125  ft.  of  sb. 

E.  H.  Sellards,  1938  (Univ.  Tex.  Bull.  3232,  p.  103).  Eolian  Is.,  in  Pueblo  fm.,  named 
for  exposures  near  Eolian,  Stephens  Co. 

tEo-lignitic. 

A term  applied  by  A.  Heilprln,  1882  (Philn.  Acad.  Nat.  8ci.  Proc.  1881,  pp. 
158-159),  to  the  pre-Claiborne  Eocene  (Wilcox  and  Midway)  deposits  of 
the  eastern  and  southern  coastal  States. 

Eolus  granite. 

Pre-Cambrian : Southwestern  Colorado. 

W.  Cross  and  E.  Ilowe,  1905  (U.  S.  G.  S.  Needle  Mtns  folio,  No.  131).  Eolus  gran- 
ite.-— Coarse  pink  bornblcndebiotlte  granite.  Occupies  about  one-thiril  of  quad., 
and  composes  Mount  Eolus.  Intrudes  Arcbean  schists  and  Uncompahgre  fm.  (Al- 
gonklan),  and  Is  uncon.  overlain  by  Ignacio  qtzlte  [Upper  Camb.). 

The  terms  “Algonkian  system”  and  “Archean  system”  were  discarded  by 
U.  S.  Geol.  Survey  in  1934.  For  1935  Colo.  geol.  map  this  fm.  was  included 
in  Front  Range  grunite  group  and  assigned  to  pre-Cumb. 

tEomorphic  era. 

A part  of  Proterozoic  era  of  U.  S.  Geol.  Survey.  For  definition  see  U.  S.  G.  S. 
Bull.  769,  p.  27. 

tEozoic  era. 

As  originally  defined  applied  to  all  pre-Paleozoic  time.  In  later  usages  it 
has  been  applied:  (1)  To  all  Camb.  and  pre-Paleozoic  time;  (2)  to  pre- 
Paleozoic  time  only;  (3)  to  only  the  period  formerly  called  “Algonkian 
period;”  (4)  to  Huronlan,  Laurentian,  and  Keewatin  time;  (5)  to  a part 
only  of  the  so-called  “Algonkian  period ;”  and  (6)  to  a hypothetical  pre- 
Keewatin  interval.  For  definition  see  U.  S.  G.  S.  Bull.  769,  pp.  27-30. 

tEparchean. 

A terra  applied  in  some  early  repts  to  part  of  the  pre-Camb.  rocks,  including 
Keweenawan,  Huronian,  and  others.  (See  U.  S.  G.  S.  Bull.  300,  1909, 
pp.  87,  745.) 

Eparchean  interval. 

A term  applied  by  A.  C.  Lawson  to  the  period  of  granitic  intrusion  believed 
to  have  immediately  preceded  the  upper  Huronian.  (See  U.  S.  G.  S.  Bull. 
300,  1909,  pp.  38,  322-323,  371,  382.) 
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Ephraim  conglomerate.  (In  Gannett  group.) 

Cretaceous  ( ?)  : Southeastern  Idaho. 

G.  R.  Mansfield  and  1’.  V.  Round?.  1016  <r.  8.  G.  8.  P.  P.  98.  pp.  76.  82).  Fphraim 
cgl. — Red  cal.  with  minor  amounts  of  sa.  and  some  thin  bands  of  gray  to  purplish  is. 
Thickness  varies,  but  is  1,000  + ft.  at  type  !oc.  Forms  most  of  mass  known  as  Red 
Mtn  In  NE.  part  of  Montpelier  quad.  Named  for  Ephraim  Valley,  sec  36.  T.  10  S.. 
R.  45  E.  Boise  meridian,  which  lies  In  the  fm.  Is  basal  fm.  of  Gannett  group. 
Underlies  Peterson  Is.  and  overlies  Stump  as.  May  be  Jurassic. 

Epicene  series. 

A term  proposed  by  C.  R.  Keyes  for  “early  or  preglacial  Quat.  deposits”  of 
N.  Mex.  (See  Iowa  Acad.  Sei.  I’roc.,  vol.  22,  p.  262.  1915.) 

Epperson  sand. 

A subsurface  sand  in  Lee  fm.  (of  Pottsvllle  group)  of  Knox  Co..  SE.  Ky. 

Epworfh  dolomite. 

Pre-Cambrian : Arctic  Canada. 

J.  J.  O’Neill.  1924  (Canadian  Arctic  Expedition.  1913-18.  vol.  11.  pt.  A.  p.  21). 

Equity  quartz  latite.  (In  Potosi  volcanic  series.) 

Miocene:  Southwestern  Colorado  (Creede  district). 

IV.  IT.  Emmons  and  E.  S.  Isirsen,  1923  (IT.  S.  G.  B.  Bull.  718).  Equity  quartz 
tattle. — Entirely  massive  rock,  and  la  large  part  at  least  a single  great  flow,  form- 
ing top  fin.  of  Allsiroto  group  (of  l'otosi  volcanic  series).  Thickness  0 to  1.000 
ft.  Overlies,  rather  regularly,  the  Cumpbcl!  Mtn  rhyolite,  and  therefore  occupies 
about  same  position  iu  section  as  Phoenix  Park  quarts  latite.  from  which  It  differs 
chiefly  in  its  more  massive  character  and.  slightly,  in  its  composition,  which  is 
somewhat  nearer  that  of  a rhyolite.  The  two  lutites  have  not  been  found  In  cuo- 
taet,  but  are  believed  to  he  very  closely  related  anil  to  represent  different  phases 
of  same  period  of  eruptive  activity.  Named  for  development  near  Equity  mine. 

tEquus  hctls. 

A pa leontologio  name  applied  to  Pleist.  deiiosits  containing  Equ us  remains. 
Replaced  by  different  geographic  names  in  different  areas:  In  Kilns,  by 
McPherson  fm.;  in  western  Tex.  by  Tulc  fm.  (also  called  ‘'Risk  Creek 
beds."  lint  that  name  is  preoccupied)  ; in  Nebr.  and  adjacent  States  the 
name  “Sheridan  fm.”  has  lK*en  used,  but  that  name  also  is  preoccupied. 
The  U.  S.  Geol.  Survey  In  general  calls  the  bods  containing  Eqtiux  remains 
the  Eqtius  zone,  but  McPherson  fm.  and  Tulc  fm.  are  also  in  good  stand- 
ing in  their  respective  regions. 

Eramosa  number. 

Term  applied  by  M.  Y.  Williams,  1919  (Canada  Geol.  Surv.  Mem.  111.  No. 
91  geol.  ser. ),  to  what  he  called  top  memb.  of  Lockport  dol.  in  Ontario 
Peninsula.  Overlain  conformably  by  Guelph  dol.  (which  he  treated  as 
distinct  fm.)  and  underlain  by  unnamed  dol.,  which  separated  his  Era- 
mosa memb.  from  underlying  Gas|iort  dol.  rneuib. 

Erian  period  or  group. 

See  under  Erie  group. 

Ericson  sandstone.  (In  Mesa verde  group.) 

Upper  Cretaceous:  Southwestern  Wyoming  (Baxter  Basin.  Sweetwater 
County ) . 

J.  D.  Sears,  1926  (C.  S.  G.  S.  Bull.  781,  p.  20.  pi.  5).  I See  under  Almoml  fm.i 

Erie  group. 

Erie  series. 

Upper  and  Middle  Devonian : New  York. 

E.  Emmons,  1842  (Geol.  N.  Y.,  pt.  2.  div.  4.  geol.  2d  dist..  pp.  100,  4291.  F.rie 
group. — Named  for  Lake  Erie,  the  valley  of  which  is  excavated  out  of  Ludlowvitle 
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shales,  shaly  bsh.,  etc.,  which  compose  It.  Includes  Chemung  and  Ithaca  shales 
and  grits,  Genesee  b!.,  Tully  Is.,  and  Hamilton  and  Marcellas  shales.  Is  top  group 
of  New  York  system.  Overlies  Ilelderberg  series,  which  Includes  at  top  Schoharie 
grit  and  overlying  Ilelderberg  (Onondaga]  Is.  Underlies  Old  Red  ss. 

L.  Yanuxem.  1842  (Geo!.  N.  Y.,  pt.  3).  Erie  div. — Includes  Chemung  group  at  top 
and  Marcel lus  shales  at  base.  [Used  iu  this  sense  by  James  Hall  (1843),  W.  W. 
Mather  (1843),  and  other  geologists.] 

J.  S.  Newberry,  1874  (Am.  Ass.  Adv.  Sei.  Proc.,  vol.  22,  pp.  185-196).  The  Portage 
and  Chemung  form  an  indivisible  mass  of  mechanical  sediments,  of  which  both 
fossils  and  lithological  characters  contrast  strongly  with  underlying  Hamilton  and 
is  evidently  the  record  of  a new  era  in  geol.  history  of  continent.  This  new  group 
1 have  called  the  Eric,  and  I think  It  will  be  found  to  belong,  both  by  its  fossils 
and  its  physical  relations,  rather  with  the  Carbf.  than  the  Dev.  system. 

In  1879  T.  Sterry  Hunt  included  in  his  Erian  or  Devonian  all  beds  btw.  top 
of  Catskill  and  base  of  Oriskany. 

J.  M.  Clarke  and  C.  Schuchert.  1899  (Sci.,  pp.  874-878).  Erian  period  or  group. — 
The  “Erie  div.*'  comprised  the  fras.  from  top  of  Onondnga  Is.  to  top  of  the 
t’hemung.  We  propose  to  save  the  term  to  N.  Y.  nomenclature  bj'  reviving  it  with 
a restricted  meaning — to  include  the  rocks  btw.  Tully  Is.  and  Onondaga  Is.  |This 
definition  has  been  generally  followed,  except  that  in  1910  Schuchert  (Geol.  Soc. 
Am.  Bull.,  vol.  20,  p.  541)  included  the  Onondaga,  ns  did  G.  H.  Ashley,  1923  (Eng. 
and  Min.  Jour.-Prcss,  vol.  115,  pp.  1106-1108),  who  proposed  that  it  be  called 
Erie  aeries.] 

The  U.  S.  Geol.  Survey  does  not  use  Erian  or  Erie  in  its  classification. 
The  present  N.  Y.  State  Survey  includes  in  its  Erian  the  beds  below 
Tully  Is.  ami  above  Onondaga  Is.  (See  W.  Goldring,  N.  Y.  State  Mus. 
Hdb.  10,  1931,  p.  370.) 

tErie  clay. 

Pleistocene:  Ontario,  Ohio,  New  York. 

W.  E.  Logan.  1863  (Canada  Geol.  Surv.  Ropts.  1843-63,  pp.  887,  896-907).  Erie 
clay. — The  lower  of  the  two  divisions  of  stratified  clays  which  overlie  the  boulder 
fm.  or  glacial  drift  of  western  Canada  [Ontario].  Is  sometimes  associated  with 
beds  of  gravel  and  sand.  When  moist  is  of  blue  color,  with  thin  grey  hands.  Is 
commonly  more  or  less  calc,  aud  always  holds  boulders  and  pebbles  (of  Paleozoic, 
Lnurentlan.  and  Huronian  rocks)  in  greater  or  less  abundance.  Thickness  more 
than  200  ft.  No  fossils  yet  found.  With  few  interruptions  runs  along  N.  shore 
of  Lake  Erie  from  Long  Point  westward  to  Detroit  River,  and  appears  to  underlie 
whole  country  btw.  this  part  of  the  lake  and  the  main  body  of  Lake  Huron.  Also 
occurs  at  Owen  Sound  and  ulong  Nottawasagn  River,  also  along  shores  of  Lake 
Ontario,  and  as  far  E.  as  Brockville.  Is  uncon.  overluin  by  Saugeen  clay.  The 
Erie  and  Saugeen  clays  and  sands  of  western  Canada  apparently  belong  to  a dis- 
tinct basin,  and  are  in  part  at  least  of  fresh-water  origin,  so  that  their  relations 
to  lower  and  upper  divisions  of  the  stratified  drift  of  eastern  Canada  and  Vt.  can- 
not J'et  be  determined. 

J.  W.  Spencer,  1888  (Am.  Geol.,  vol.  2,  pp.  294-297).  Erie  clay  is  best  represented 
in  the  Lake  region.  It  Is  a well-stratified,  generally  stoneless  blue  clay  derived 
from  the  older  drift.  It  also  includes  some  stony  stratified  clays.  Rests  on  Upper 
Drift  or  Till  and  is  overlain  by  Saugen  [Saugeen]. 

II.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4.  p.  222). 
In  Ontario  the  boulder  clays  are  superimposed  by  the  Erie  clay,  which  in  turn 
is  overlain  by  the  Saugeen  clay  and  sands. 

The  name  “Erie  clay”  was  introduced  into  northern  Ohio  by  J.  S.  Newberry, 
in  1870,  and  for  many  years  was  applied  to  the  blue  clays,  0 to  280  ft. 
thick,  “overlying  the  glacial  drift  and  underlying  sands  of  variable  thick- 
ness.” The  upper  part  was  described  by  Newberry  (Ohio  Geol.  Surv.  vol. 
2,  pt.  1.  1874)  as  consisting  of  fine  laminated  clay  without  pebbles  and 
corresponding  closely  to  Saugeen  clay,  and  the  lower  part  as  consisting 
of  tough  blue  unstratified  clay.  According  to  Frank  I^everctt  (unpub- 
lished letter  dated  Jan.  10,  1928)  “the  ordinary  glacial  till  of  Wisconsin 
age  seems  to  be  the  main  deposit  that  has  been  called  Erie  clay  in  Ohio.” 
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tErie  shale. 

Upper  Devonian : Northern  Ohio. 

J.  S.  Newberry,  1870  (Ohio  Geol.  Surv.  Kept.  Prog.  1869,  p.  20).  Erie  ah. — Bluish  or 
greenish  shales,  400  ft.  thick  in  northern  Ohio ; absent  in  central  Ohio.  Topmost 
fm.  of  Dev.  in  northern  Ohio.  Overlain  by  black  bituminous  Cleveland  sh.  and 
underlain  by  Huron  sh. 

Preoccupied.  Replaced  by  Chagrin  ah. 

Named  for  exposures  on  shores  of  Lake  Erie  from  mouth  of  the  Vermillion 
to  Dunkirk. 

tErie  limestone. 

Pennsylvanian:  Eastern  Kansas. 

E.  Haworth  and  M.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  vol.  2,  pp.  108,  118).  Erie 
Is. — System  of  las.,  few  ft.  to  60  ft.  thick,  overlying  Laneville  shales  and  underly- 
ing Chanute  shales.  I Some  later  repta  have  called  the  beds  Erie  or  Triple  Is. 
system.] 

According  to  R.  C.  Moore,  1986  (Kans.  Geol.  Surv.  Bull.  22),  tErie  Is.  of 
Haworth  extended  from  top  of  Dennis  Is.  down  to  base  of  Hertha  Is. 

Named  for  Erie,  Neosho  Co. 

Erin  shale. 

Carboniferous  (probably  early  Pennsylvanian)  : Eastern  Alabama  (Clay 
County). 

C.  Butts,  1926  (Ala.  Geol.  Surv.  Spec.  Kept.  No.  14.  p.  217).  Erin  sh. — Black  car- 
bonaceous sh.  or  si.  exposed  In  vicinity  of  Erin,  Clay  Co.  Weathers  gray  or  dirty 
white.  Thickness  tentatively  estimated  as  2,000  ft.  Contains  fossil  plants  of 
Carbf.  (probably  Penn.)  age.  Heretofore  Included  in  Talladega  si. 

C.  F.  Park.  Jr.,  1935  (Wash.  Acad.  Sci.  Jour.,  vol.  25.  No.  6,  pp.  278-279).  It  has 
been  stated  by  C.  Butts  that  C.  W.  Hayes  considered  Erin  sh.  to  be  an  Infolded 
bed  in  Talladega  sh.  Butts’  notes,  however.  Indicate  a fault  along  SE.  contact 
of  Erin  sh.  and  Talladega  si.,  but  ho  stated  that  Hayes’s  interpretation  seems 
equally  probable.  (Personal  communication  Jan.  1935.)  C.  W.  Hayes  and  D.  White 
concluded,  after  field  study,  that  Erin  sh.  is  uncon.  with  Talladega  si.  (U.  S.  G.  S. 
Bull.  340,  1908,  p.  38.)  Miss  Jonas  has  recently  described  and  mapped  (Am.  Jour. 
Sol.,  5th,  vol.  24,  1932,  p.  243)  Erin  sh.  as  a fenster  In  Talladega  si.  but  does  not 
discuss  it  in  detail.  There  Is  sufficient  evidence  to  indicate  a fault  btw.  Talladega 
fm.  and  Erin  sh.  and  to  Justify  suggestion  that  Talladega  fm.  has  been  thrust  over 
Erin  sh.,  which  is  thought  to  have  been  exposed  by  erosion  of  the  thin  overthrust 
plate,  thus  forming  a window.  The  assignment  of  part  of  Talladega  si.  and  other 
crystalline  rocks  in  eastern  Ala.  to  Carbf.,  on  supposition  that  Erin  sh.  is  a lenticu- 
lar mass  originally  deposited  in  the  Talladega,  is  believed  to  be  unwarranted. 

Erindale  member. 

Ordovician  (Richmond)  : Ontario. 

W.  S.  Dyer,  1925  (Ont.  Dept.  Mines  32d  Ann.  Rept..  pt.  7,  p.  121). 

Ermont  formation. 

Devonian:  Southwestern  Montana  (Argenta,  Beaverhead  County). 

P.  J.  Shenon,  1931  (Mont.  Bur.  Mines  and  Geol.  Bull.  6).  Ermont  fm. — In  vicinity 
of  Ermont  mine.  Argenta  dlHt.,  it  rests  conformably  on  Tilden  fm.  (Camb. ) and 
consists  of  (descending)  : (1)  Poor  exposures,  but  probably  bluish  gray  Is..  230 
ft.,  Dev.  fossils  in  dense  bluish-gray  Is.  bed  at  base;  (2)  poor  outcrop,  but  prob- 
ably gray  sh.,  100  ft.;  (3)  dense  light-gray  massive  Is.,  30  ft.;  (4)  sill  of  dark- 
green  andesite  porphyry,  80  ft. ; (5)  dark-colored  mag.  Is.  with  butf-colored  patches 
which  may  be  due  to  alteration,  248  ft.;  (6)  black  shaly  is.  similar  to  basal  beds. 
80  ft.;  (7)  sill  of  dark  green  andesite  porphyry,  228  ft.;  (8)  black  shaly  mag. 
Is.,  with  sugary  appearance,  in  beds  mostly  less  than  6 Inches  thick,  a bed  2 ft. 
thick  with  twiglike  bodies  lying  10  ft.  above  base.  Color  contrast  clearly  marks 
division  line  btw.  Ermont  and  underlying  Tilden  fm.  Top  of  Ermont  Is  not  definite 
but  was  fixed  at  a cherty  horizon  in  rocks  that  resemble  the  overlying  Madison  Is., 
Madison  fossils  being  found  a short  distance  above  this  cherty  horizon.  Cor- 
relates fairly  well  with  Jefferson  fm.  of  Threeforks  region,  although  no  sh.  beds 
corresponding  in  position  with  Threeforks  sb,  are  present  in  Argenta  dlst. 
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Erskine  moraine. 

Pleistocene  (Wisconsin  stage)  : Northwestern  Minnesota. 

F.  Leverett,  1932  (U.  S.  G.  S.  P.  P.  161,  pp.  115-117).  Well  developed  in  vicinity 
of  Erskine,  Polk  Co. 

Ervay  tongue  (of  Phosphoria  formation). 

Permian:  Northwestern  Wyoming  (Owl  Creek  and  Wind  River  Mountains). 

H.  D.  Thomas.  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  12,  pp.  1664,  1666).  Ervay 
tongue  of  Phosphoria  fm. — The  uppermost  lss.  of  Phosphoria  fm.,  which  extend  B. 
and  8.  from  Wind  River  and  Owl  Creek  Mtns  as  a fairly  widespread  tongue. 
Crops  out  a few  hundred  ft.  W.  of  Ervay,  a post-office  in  Natrona  Co.,  near  N.  end 
of  Rattlesnake  Hills,  Natrona  Co.,  and  ulso  at  such  scattered  localities  as  Ferris 
Mtns,  Green  Mtns,  and  Alcova.  Thickness  9 to  16  ft.  The  tongue  is  not  as  well 
exposed  near  Ervay  as  on  the  head  of  Casper  Creek  near  Garfield  Peak,  about  15 
ml.  S.  of  Ervay.  where  It  forms  the  dip-slope  of  a prominent  hogback.  Type  sec- 
tion Is  on  Casper  Creek.  [Fossils  of  the  tongue  are  listed.]  Underlies  Dlnwoody 
fm.  and  grades  laterally  Into  Freezeout  tongue  of  Cliugwater  fm. 

Ervine  Creek  limestone.  (In  Deer  Creek  limestone.) 

Pennsylvanian : Southeastern  Nebraska,  southwestern  Iowa,  northwestern 
Missouri,  and  northeastern  Kansas. 

G.  E.  Condra,  1927  (Nebr.  GeoL  Surv.  Bull.  1,  2d  ser.,  pp.  40,  43,  49,  50).  Ervine 
Creek  Is.  is  top  unit  in  Deer  Creek  Is.  It  is  24  to  28  ft.  thick  In  SE.  Nebr.,  22% 
ft.  thick  In  SW.  Iowa,  16  ft.  thick  at  Forbes,  Mo.,  and  12  ft.  thick  in  Kansas 
Valley  E.  of  Topeka,  Kans.  Its  thickest  and  best-known  development  is  near 
Louisville,  Nebr.  Overlies  Mission  Creek  Bh.  and  underlies  Jones  Point  sh.,  the 
basal  bed  of  Calhoun  sh.  Named  for  Ervine  Creek,  NE.  of  Union,  Nebr. 

K.  C.  Moore  and  G.  E.  Condra,  1932  (Oct.  1932  revised  classification  chart  of  Penn, 
rocks  of  Kans.  and  Nebr.),  excluded  from  Calhoun  sh.  the  Jones  Point  sh.  and  the 
overlying  Is.  and  Included  them  in  Deer  Creek  Is. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  11),  transferred  Jones  Point 
sh.  and  overlying  Is.  to  Calhoun  sh.,  leaving  his  Ervine  Creek  Is.  the  top  bed  of 
Deer  Creek  Is.  This  classification  was  adopted  by  R.  C.  Moore,  1936  (Kans.  Geol. 
Surv.  Bull.  22,  p.  48),  but  on  pp.  187-194  he  proposed  to  redefine  Ervine  Creek 
Is.,  Jones  Point  sh.,  and  Sheldon  Is.  on  a cy  clot  hem  basis.  (See  1930  entry  under 
Bheldon  Is.) 

For  Condra’s  latest  interpretation  of  strut,  position  of  this  Is.  see  1937 
entry  under  Topeka  Is. 

Erving  hornblende  schist. 

Carboniferous:  Western  central  Massachusetts. 

B.  K.  Emerson,  1917  (IT.  S.  G.  S.  Bull.  597,  pp.  60,  72-74,  and  map).  Erving  horn- 
blende schist. — A thick  mans  of  fissile,  rather  fine-grained  hornblende  schist,  which 
is  in  middle  of  Quabin  qtzlte  in  Northfleld,  but  sinks  lower  farther  S.,  and  in  middle 
of  State  it  forms  the  basal  memb.  In  many  places  it  passes  into  a gray  tremollte- 
actinollte  schist.  It  appears  to  represent  a calc,  band  in  the  original  Paxton  schist. 
Named  for  occurrence  at  Erving. 

Erwin  quartzite. 

Lower  Cambrian:  Southwestern  Virginia,  western  North  Carolina,  and 
eastern  Tennessee. 

A.  Keith,  1903  (U.  S.  G.  S.  Cranberry  folio,  No.  90,  p.  5 and  columnar  section). 
Ervin  qtzite. — White  ss.  and  qtzite,  500  to  700  ft.  thick,  of  very  uniform  appear- 
unce.  The  strata  are  composed  of  fine  white  sand,  more  or  less  cemented  by 
secondary  silica.  Layers  very  massive  and  show  scarcely  any  sh.  partings.  Be- 
tween the  qtzite  and  overlying  Shady  Is.  are  a few  ft.  of  sandy  sh.  and  thin  ss., 
in  which  are  found  a few  Lower  Camb.  fossils  of  the  Olenellus  fauna.  Scolithus 
borings  are  common  In  the  qtzites.  Overlies  Hampton  sh. 

Named  for  exposures  near  Erwin,  Unicoi  Co.,  Tenn. 

Escabrosa  limestone. 

Mississippian  (lower)  : Southeastern  Arizona  (Bisbee  region). 

F.  L.  Ransome,  1904  (U.  S.  G.  S.  P.  P.  21).  Escabrosa  Is. — Characteristic  rocks 
are  rather  thick-bedded,  nearly  white  to  dark  gray,  granular  lss.  made  up  largely 
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of  fragments  of  crlnold  stems.  Lower  100  ft.  Is  usually  in  beds  10  to  15  ft.  thick ; 
above  that  in  beds  1 to  5 ft.  with  occasional  occurrences  of  more  massive  strata. 
As  a whole  it  is  a pure  nonmagnesian  Is.  containing  practically  no  aren.  sedi 
ments  anl  only  occasional  irregular  bunches  and  nodules  of  chert,  usually  in  upper 
part.  General  appearance  of  fm.  is  white  or  light  gray,  but  some  dark-gray  beds 
occur,  particularly  near  top.  Thickness  800  ± ft.  Heats,  apparently  conformably, 
on  Martin  Is.  and  Is  conformably  overlain  by  Naco  Is.  Named  for  conspicuous  ex- 
posures on  Escabrosa  Ridge,  Blsbce  quad. 

Escamela  limestone. 

Cretaceous:  Mexico  (Guerrero). 

C.  E.  Hall.  1003  (Hoc.  cient.  Ant.  Alzate  Mem.  y rev.,  t.  13,  p.  328).  Escamrla  Is., 
in  Washita  div.  of  Comanche  series,  at  and  in  vicinity  of  town  of  Iguala. 

Escaimba  limestone. 

Middle  Ordovician:  Michigan  (Upper  Peninsula). 

A.  C.  Lane,  1009  (Mich.  CJeol.  Surv.  Rept.  1908.  p.  47).  Escanaba  Is. — Local  name 
suggested  by  A.  W.  Grabau  for  Trenton  Is.  of  Mich.,  because  neither  at  top  nor 
bottom  do  the  dividing  lines  exactly  agree  in  time  with  the  Trenton  of  N.  Y. 
llut  It  is  entirely  unlikely  that  the  dividing  lines  are  exactly  the  same  at  the  two 
ends  of  the  State,  that  is.  on  the  Escanaba  and  St.  Mary’s  Rivers,  where  alone  it 
has  been  or  can  be  studied. 

A.  C.  Lane,  1910  (Jour.  Geol.,  vol.  18,  btw.  pp.  393  and  430).  Trenton  Is.  of 
Mich.  Includes  equivalents  of  Chaxy,  Birdseye,  Black  River,  and  Trenton  of  N.  Y. 
So  Grabau  would  suggest’  a local  name  like  Escanaba.  While  Escanaba  Is.  is  a 
more  euphonious  term,  my  impression  is  it  would  be  better  to  use  Trenton  in  a 
broad  sense  aud  introduce  Escanaba  as  applicable  to  some  accurately  defined  sub 
division. 

Escondido  formation.  (Of  Navarro  group.) 

Upper  Cretaceous  (Gulf  series)  : Southern  Texas. 

E.  T.  Humble  1892  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  227-229,  230).  Escondido 
beds. — Lower  part  ss.  with  Indurated  glauconitic  layer  containing  small  oysters 
and  other  fossil  forms;  upper  part  friable  and  hard  sss.  alternating  with  blue, 
buff,  brown,  and  green  clayH  and  sandy  clays,  the  sss.  in  places  highly  calc,  and 
containing  beds  of  oyster  shells.  Thickness  3,300  ft.  Top  fin.  of  Eagle  Pass  div. 
Overlies  Coal  series  [Olmos  fm.]  of  Eagle  Pass  div.  and  underlies  Webb  Bluff 
Tertiary. 

According  to  L.  W.  Stephenson,  1928  (Am.  Jour.  Sci.t  5th,  vol.  16,  p.  492), 
the  Escondido  fm.  of  Rio  Grande  region  overlies  Olmos  fm. ; the  Escon- 
dido of  Anacacho  Mtn  region  rests  uncon.  on  Anaeaeho  Is.  The  Escon- 
dido of  Medina  River  region  is  separated  from  underlying  Taylor  marl 
by  Corsicana  marl.  The  Escondido  is  top  fm.  of  Upper  Cret.  in  south- 
ern Tex.,  and  is  uneon.  overlain  by  Midway  fm. 

Named  for  exposures  on  Escondido  River  below  Eagle  Pass,  Maverick  Co. 

fEscondido  series. 

Miocene  (?)  : Southern  California  (Los  Angeles  County). 

O.  II.  Ilershey,  April  1902  (Calif.  TTniv.  Pub.,  Dept.  Geol.  Bull.,  vol.  3,  pi.  1.  map). 
{Escondido  series  and  Escondido  lava  are  titles  of  two  blocks  on  the  inap.  lyiug 
l»twT.  Rosamond  series  below  and  Tejon  (?)  ss.  above.] 

O.  II.  Hershey,  1902  (Am.  Geol.,  voi.  29,  pp.  349-372).  Escondido  series. — Marine 
sediments  and  eontemp.  interbedded  lava  flows  of  Eocene  (?)  age  occurring  near 
head  of  Escondido  Canyon  [Los  Angeles  Co.].  Type  section  is  in  Tick  Canyon. 
Slightly  younger  than  Rosamond  series. 

W.  S.  w.  Kew,  1924  (U.  8.  G.  S.  Bull.  753,  pp.  38.  52).  Hcrshey’s  “Escondido 
series"  Is  tentatively  correlated  with  Sespe  fm.,  and  mapped  as  Bcspc  (/)  fm. 
No  fossils  found.  Is  overlain  uncon.  by  Mint  Canyon  fm.  Name  is  preoccupied. 

K.  C.  Simpson,  1934  (Calif.  Dept.  Nat.  Res.  Div.  Mines,  Calif.  Jour.  Mines  and 
Geol.,  vol.  30,  No.  4,  pp.  391-395,  and  401,  in  rept.  on  Elizabeth  Lake  quad., 
which  Includes  part  of  Escondido  Canyon).  Escondido  fm.  Is  probably  middle  MIo. 
and  = Topanga  fm.,  instead  of  same  as  Sespe  (?)  fm.  of  Kew.  The  Escondido  accu- 
mulated subaerlally ; the  Topanga  contains  abundant  middle  Mio.  marine  fossils. 
The  two  fms.  closely  resemble  each  other  lithologically.  So  it  is  thought  best  to 
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retain  “Escondido  fm.“  In  quads  to  8.  and  W.  the  Escondido  is  overlain  uncoo. 
by  Mint  Canyon  fm.  (late  Mio.). 

R.  P.  Sharp,  1935  (Pan  Am.  Geol.,  vol.  63,  No.  4,  p.  314).  Vaxquez  aeries  is  here 
suggested  to  replace  “Escondido  series, *'  preoccupied. 

Escuminae  beds. 

Upper  Devonian:  Quebec  (Escuminac  Bay). 

E.  M.  Kindle,  1930  (Canada  Geol.  Surv.  Dept.  Mines  Summ.  Kept.  1928,  pt.  C,  pp. 
82C—84C.  pi.  opp.  p.  82C).  Gray  ss.  and  sh.,  carrying  Upper  Dev.  fishes  and  ferns, 
discon.  underlying  Bona  venture  cgl.  (Carbf.)  and  overlying  Fleurant  cgl.  in  Es- 
cuinliuic  Bay  section,  Gasp**  Peninsula,  on  N.  shore  of  Chaleur  Bay,  opp.  Dal- 
housie,  N.  B.  Highest  Upper  Dev.  in  section. 

Eshamy  granite. 

Mesozoic  (?):  Southeastern  Alaska  (Prince  William  Sound  region). 

U.  8.  Grant  and  D.  F.  Higgins.  1910  (U.  8.  G.  8.  Bull.  443,  pp.  34-35,  40).  Eshamy 
f/ranite. — Pinkish  gray,  medium  grained  ; granitoid  texture.  Practically  surrounds 
Granite  Bay  and  occupies  nearly  all  of  neck  of  land  btw.  Granite  and  Eshamy  Buys. 
Cuts  Valdez  group. 

Eska  conglomerate. 

Miocene  (?):  Central  southern  Alaska  (Cook  Inlet  region). 

G.  C.  Martin  and  F.  J.  Katz,  1912  (U.  8.  G.  S.  Bull.  500,  pp.  15.  52-54).  Eska  cgl. — 
Predominantly  coarse  cgl.  ill  massive  plates  interbedded  with  some  coarse  ss. 
Thickness,  3,000 ± ft.  Overlies,  without  observed  uucon.,  Cbickuloon  fm.  and 
uncoil,  underlies  basaltic  lavas,  breccias,  and  tufTs  of  Plio.  ( 1)  age.  Extends  W. 
from  valley  of  Eska  Creek,  for  which  it  is  named.  No  determinable  fossils,  but 
regurded  as  certainly  Tert.  and  probably  Mio. 

Eskota  beds. 

Permian : Central  northern  Texas. 

J.  W.  Beede  and  W.  P.  Bentley,  1921  (Univ.  Tex.  Bull.  1850.  pp.  10,  22,  29,  51.  53). 
Eskota  or  Greer  beds. — A series  (65  ft.  thick  in  Coke  Co.)  of  soft,  evenly  bedded 
clayey  fine-grained  sss.  and  fine  sandy  shales  provisionally  referred  to  Greer  stage. 
As  a rule  the  sss.  and  shales  are  dark  red.  Locally  they  are  leached  to  a 
huffish  or  greenish  shade,  and  occaslonlly  there  are  persistent  light-colored  beds.  In 
this  fm.  are  many  heavy  gyp.  beds.  Throughout  Its  extent  In  Coke  Co.  only  1 thin 
sheet  of  Is.  has  been  seen,  and  that  is  of  a very  peculiar  crystalline  texture,  locally 
found  to  be  very  sandy.  It  Is  correlated  by  Wratber  with  the  dol.  In  Eskota  gyp. 
It  Is  reasonably  certain  that  the  gypsums  of  Double  Mtn  fm.  correspond  in  general 
way  to  those  of  Greer  fm..  and  the  succession  is  similar  in  Okla.  nnd  central 
Tex.,  as  W rather  pointed  out.  W rather  tentatively  refers  the  Is.  or  dol.  in  these 
gypsums  to  Eskota  dol.  Overlies,  prolmbly  conformably  but  with  sharp  divlsluu 
line,  Kan  Angelo  fm..  aud  underlies  Quartermaster  ( ?)  fm. 

Probably  named  for  Eskota,  Fisher  Co. 

Eskota  dolomite. 

Eskota  gypsum. 

Permian : Central  northern  Texas. 

A.  M.  Lloyd  and  W.  C.  Thompson,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pL  10.  p.  953). 
Eskota  dol.  gyp. — Massive  gyp.  beds,  10  to  20  ft.  thick,  underlain  by  thin  dol.  Has 
not  been  followed  farther  tbnn  central  Fisher  Co.  Lies  120  ft.  above  Childress  dol. 
aud  gyp.,  and  is  older  than  Croton  gyp. 

E.  H.  Sel lards,  1933  (Univ.  Tex.  Bull.  3232,  p.  180).  Eskota  gyp.  Is  a meiub.  In 
Whitehorse- Cloud  Chief  interval. 

Probably  named  for  Eskota,  Fisher  Co. 

Eskridge  shale. 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  and  central 
northern  Oklahoma. 

J.  W.  Beede.  1902  (Kans.  Univ.  Sci.  Bull.,  vol.  1,  p.  181).  Eskridge  sh. — Name 
suggested  by  C.  8.  Prosser,  in  unpublished  ms.,  for  30±  ft.  of  shales  overlying 
Neva  Is.  and  underlying  Cottonwood  Is. 
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Top  fra.  of  Wabaunsee  group  as  used  in  Kans.  for  many  years,  but  Kans. 
and  Nebr.  Surveys  have  recently  greatly  restricted  Wabaunsee  group. 
(See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936.)  Some  geolo- 
gists, including  R.  C.  Moore,  1986,  assign  this  fm.  to  Perm.  This  change 
. in  Perm.-Penn.  bdy  has  not  been  considered  by  U.  S.  GeoL  Survey  for 
its  publications. 

Named  for  exposures  near  Eskridge,  Wabaunsee  Co.,  Kans. 

Esmeralda  formation. 

Miocene  (upper)  : Southwestern  and  central  Nevada  and  Inyo  County, 
California. 

H.  W.  Turner,  1900  (Am.  Geol.,  voL  25,  pp.  168-170;  U.  S.  G.  S.  21st  Ann.  Kept., 
pt.  2,  pp.  197-208).  Esmeralda  fm. — FYesb-water  lake  deposit,  consisting  of  saa., 
shales,  and  lacustral  marls,  with  local  development  of  breccia  and  cgl.  on  large 
scale ; rhyolitic  and  basaltic  lavas  and  tuffs  at  top  in  some  places ; also  layers 
of  rhyolitic  and  andesitic  tuff  lower  down  In  fm.  Thickness  14,800  ft.  Overlain 
by  rhyolitic  and  andesitic  eruptive  rocks.  Named  for  development  lu  Esmeralda 
Co.,  Nev.  [before  the  county  was  subdivided]. 

S.  II.  Ball.  1907  (U.  8.  G.  8.  Bull.  308),  mapped  Siebert  lake  beds  (now  abandoned 
for  Esmeralda  fm.,  the  older  name)  in  Inyo  Co.,  eastern  Calif. 

t Esopus  millstones. 

Silurian:  Eastern  New  York  (Ulster  County). 

W.  W.  Mather,  1840  (N.  Y.  Geol.  Surv.  4th  Kept.,  pp.  246-250).  Shawangunk  grit 
extends  N.  from  Shawangunk  Mtn  nearly  to  Kingston,  N.  Y.,  where  the  firm  coarse 
grits  have  long  been  quarried  for  millstones,  known  on  the  market  as  Esopus 
millstones,  from  name  of  township  and  village  of  Kingston  during  War  of  Revo- 
lution. [According  to  N.  H.  Darton  (personal  communication)  the  f Esopus  mill- 
stones are  older  than  Esopus  grit,  and  were  quarried  from  Shawangunk  cgl. 
The  present  village  of  Esopus  is  about  19  ml.  S.  of  Kingston,  Ulster  Co.J 

Esopus  slate. 

See  under  Esopus  grit. 

Esopus  shale. } (In  0rlskany  groUp-> 

Lower  Devonian : Eastern  New  York,  northern  New  Jersey,  and  north- 
eastern Pennsylvania. 

L.  Vanuxem,  1842  (Geol.  N.  Y.,  pt.  3,  pp.  127-130).  Cauda-galli  (flHt. — Fine-grained, 
calc,  and  arglll  ns.,  usually  drab  and  brownish.  Underlies  Schoharie  grit  and 
overlies  Oriskany  «s. 

From  1842  until  18SH  this  fm.  was  called  “Cauda-galll  grit”  and  “Cocktail 
grit.” 

J.  nail,  1867  (N.  Y.  Nat.  Hist.  Geol.  Survey  N.  Y.,  vol.  4,  pp.  1-3).  Cauda-galli 
grit. — Usually  occurs  as  aren.  sh.  or  sh.  The  rock  itself  is  usually  dark  or  nearly 
block  slaty  grit,  weathering  grayish  or  brownish  gray,  with  strong  lines  of  jointing. 
Fucoides  cauda-galU  in  upper  beds. 

N.  H.  Darton.  1894  (N.  Y.  State  Geol.  13th  Ann.  Kept.,  pp.  209-210.  244-245,  302). 
Esopus  shales  (Cauda-galli  grit). — The  shales  and  slates  which  have  been  known 
as  “Cuuda-galll  grit”  attain  max.  development  in  N.  Y.  about  Catskill  and 
Kingston  ; thinning  gradually  to  70  ft.  ut  Schoharie ; 40  ft.  near  Jordansville,  N. 
of  Richfield  Springs;  3 ft.  at  Columbia,  NW.  of  Richfield  Springs;  and  are  entirely 
absent  at  Litchfield,  8 mi.  farther  W.  This  rock  expands  greatly  In  N.  J.  Thick- 
ness at  Clarksville  [Albany  Co.,  N.  Y.],  110  ft.;  in  Ulster  Co.,  200  to  300  ft.  In 
order  to  have  a locality  designation  for  Cauda-galli  grit,  the  State  Geologist 
[ James  Hall]  has  suggested  Esopus  si.,  from  Esopus  settlement,  of  which  the 
portion  now  known  as  Kingston  is  largely  on  this  fm. ; and  Esopus  Creek,  along 
which,  for  some  ml.  above  Saugertles  [Ulster  Co.],  the  slates  are  particularly 
well  exposed.  Is  lu  greater  part  a fine-grained  aren.  deposit  of  dark-gray  color, 
with  more  or  less  completely  developed  slaty  cleavage.  About  Schoharie  and  west- 
ward to  its  termination  It  is  moderately  hard,  sandy  sh.,  dark  gray  or  buff  to  light 
olive,  but  E.  and  S.,  with  increasing  thickness,  the  color  becomes  darker,  the 
texture  harder,  aud  slaty  cleavage  is  general.  In  Helderburg  Mins  and  westward 
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the  shales  constitute  n slope  btw.  shelves  of  Onondaga  Is.  above  and  Oriskany  ss. 
below,  but  from  8.  part  of  Albany  Co.  southward  It  constitutes  high  rough  ridges. 

H.  Rles,  1897  (N.  Y.  State  Geol.  15th  Ann.  Kept.,  vol.  1),  gave  thickness  of  750 ± 
ft.  for  Esopus  si.  In  Orange  Co.,  N.  Y. 

F.  J.  H.  Merrill.  1808  (N.  Y.  8tate  Mus.  Bull.  4.  pp.  137-180).  Only  fossil  known 
in  Cauda  Gall!  grit  is  Bpirophyton  cauda  gaili,  which  occurs  also  In  underlying 
Oriskany  ss.  [He  treated  Cauda  Oalli  grit  as  top  fm.  of  his  Orlskany  group,  and 
Oriskany  ss.  as  basal  fm.  of  that  group.  For  views  of  other  geologists  regarding 
the  group  classification  of  Esopus  grit  see  under  Oriskany  j/roup. ] 

C.  S.  Prosser,  1899  (N.  Y.  State  Geol.  18th  Ann.  Kept.,  pp.  63-67),  gave  thickness  of 
Esopus  sh.  at  Schoharie  and  vicinity  as  121  ft.  (Instead  of  70  ft.,  as  reported 
by  Darton).  G.  Van  Ingen  and  P.  E.  Clark,  1903  (N.  Y.  State  Mus.  Bull.  69,  pp. 
1176-1227),  reported  300  to  325  ft.  of  Esopus  grit  in  vicinity  of  Rondout,  N.  Y. 

The  U.  S.  Geol.  Survey  includes  Esopus  grit  (and  Esopus  sh.)  in  Oriskany 
group.  (See  under  Oriskany  group.)  The  present  N.  Y.  State  Survey 
includes  Esopus  grit  in  its  OriskatUan , but  calls  the  underlying  fm. 
Oriskany  ss.  (See  W.  Goldring,  N.  Y.  State  Mus.  Hdb.  10,  1031,  p. 
370.) 

Espanola  granite. 

Pre-Cambrian : Western  Ontario. 

T.  T.  Qulrke,  1917  (Canada  Geol.  Surv.  Mem.  102,  p.  33). 

Espanola  graywacke. 

Pre-Cambrian  (Huronian)  : Western  Ontario. 

See  under  Bruve  scries. 

Espanola  limestone. 

Pre-Cambrian  (Huronian)  : Western  Ontario. 

See  under  Bruce  series. 

Esperanza  trachyte. 

Tertiary  (middle  or  late)  : Northwestern  Arizona  (Oatman  district). 

F.  L.  Ron  some.  1923  (U.  8.  G.  S.  Bull.  743).  Esprranca  trachyte. — Dense  lilac-gray 
to  brown  volcanic  flows  of  latitic  trachyte,  with  some  breccia.  Thickness  0 to 
1,000 ± ft.  Younger  than  Alcyone  trachyte.  Overlain  by  Oatman  andesite. 
Named  for  Esperanza  Canyon. 

Espina  breccia. 

Tertiary  (upper?  Miocene)  : Southwestern  Nevada  (Goldfield  district). 

F.  I j.  Ransome,  1909  (U.  S.  G.  S.  P.  P.  66.  pp.  28.  69,  etc.).  Espina  breccia. — 
Breccia  and  tuff.  200 ± ft.  thick,  which  show  rough,  nearly  horizontal  bedding. 
Mostly  greatly  altered,  so  that  original  character  is  in  part  doubtful.  May  be  a 
part  of  Siebert  | Esmeralda]  fm.,  but  definite  correlation  is  not  at  present  possible. 
[Forms  Espina  Hill;  see  map.] 

Esplanade  sandstone  member  (of  Supai  formation). 

Permian:  Northern  Arizona  (Grand  Canyon). 

D.  White.  1929  (Carnegie  Inst.  Wash.  Pub,  405,  p.  11).  Esplanade  ss.  numb. — 
A group  of  hard  sss.  at  top  of  Supai  fm.,  which  form  shelf  known  as  the 
“Esplanade.”  Underlies  Hermit  sh. 

Esquias  formation. 

Upper  Cretaceous:  Honduras. 

C.  Schuchert,  1935  (Hist.  geol.  Antillean-Caribbean  region,  p.  354). 

Essex  limestone. 

Silurian  (pre-Niagaran) : Northeastern  Illinois  (Will  and  Kankakee 
Counties). 

T.  E.  Savage,  1912  (111.  Acad.  Scl.  Trans.,  vol.  4,  p.  100).  Essex  Is. — Small  remnants 
of  fosslliferous  las.  of  early  SI1.  (pre-Clinton)  age,  0 to  10  ft.  thick,  uncon.  overly- 
ing Maquoketa  sh.  in  Will  and  Kankakee  Counties.  Believed  to  be  younger  than 
Edgewood  fm.  and  to  belong  near  top  of  Alexandrian  series.  Upper  1^  ft. 
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yellowish-brown  mag.  Is.  with  small  nodules  and  masses  of  chert;  lower  8*4  ft. 
yellowish-brown  thin-bedded  mag.  Is. 

T.  E.  Savage,  1913  (111.  Geol,  Surv.  Bull.  23).  Essex  Is.  underlies  Sexton  Creek  Is. 
with  possible  break  In  deposition.  Is  thought  to  be  a distinct  fm.,  but  later 
studies  may  show  It  should  be  treated  as  a me  mb.  of  the  Sexton  Creek  or  as  a 
memb.  of  underlying  Edgewood  Is. 

T.  E.  Savage,  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24.  pp.  111-112),  divided  his 
Alexandrian  series  into  (descending)  Sexton  Creek  (Brasslield)  Is.,  Essex  Is., 
Edgewood  Is.,  and  Girardeau  Is.,  and  stated  “the  several  fms.  are  uncon.  among 
them  selves.'* 

T.  E.  Savage,  1914  (Am.  Jour.  Sci..  4th,  vol.  38.  pp.  28-37).  Essex  Is.  of  Will  Co.. 
NE.  111.,  represents  a horizon  of  the  Edgewood  a little  higher  than  Channahon  Is., 
and  is  overlain  by  brown,  almost  barren  mag.  Is.  corresponding  to  Bowling  Green 
memb.  of  the  Edgewood. 

A.  II.  Sutton,  1033  (Kept.  9th  Ann.  Field  Conf.  Kaos.  Geol.  8oc.,  pp.  270-274). 
Essex  Is.  memb.  is  probably  at  or  near  top  of  Edgewood  Is. 

Named  for  Essex,  Kankakee  Co. 

Estanda  basalt. 

Quaternary : Mexico. 

R.  H.  Palmer,  1926  (Pan-Am.  Geol.,  vol.  45,  p.  128). 

Estelle  quartz  dlorite. 

Late  Jurassic  (?)  : Southern  California  (Riverside  County). 

P.  II.  Dudley.  1935  (Calif.  Jour.  Mines  and  Geol.,  vol.  31,  No.  4.  map.  pp.  491.  502). 
Late  Jurassic  (?)  intrusive  occurring  in  first  valley  E.  of  Estelle  Mtn.  Riverside  Co. 

Estes  system. 

Pre-Cambrian:  Western  South  Dakota  (Black  Hills). 

J.  J.  Runner,  1934  (Am.  Jour.  Sci.,  5th,  vol.  28.  pp.  354-372).  The  pre-Camb.  rocks 
of  Black  Hills,  S.  Dak.,  are  here  divided  Into  (descending)  : Lead  system.  Estes 
system,  and  Nemo  system.  The  Estes  consists  of  (1)  very  thick  qtzite,  si.  iron 
fm.,  and  arkoslc  grits,  underlain  by  (2)  cgl.,  qtzite.  Is.,  and  si.  Underlies  Lead 
system  with  possible  uncon.  and  rests  uncon.  on  Nemo  system.  Well  exposed 
along  Estes  Creek. 

Estcvan  formation. 

Eocene  (?)  : Saskatchewan  and  Alberta. 

N.  B.  Davis,  1918  (Canada  Dept.  Mines,  Mines  Branch.  Rept.  clay  resources  southern 
Saskatchewan,  p.  9).  Included  in  Fort  Union  beds  (Eocene). 

All  subsequent  repts  assign  this  fm.  to  Cret. 

Esther  granite. 

Paleozoic  (?)  : Southeastern  Alaska  (Prince  William  Sound  region). 

U.  8.  Grant  and  D.  F.  Higgins.  1910  (C.  S.  G.  8.  Bull.  443,  pp.  39-41.  46).  Esther 

granite. — Gnelssic  granite.  Occupies  greater  part  of  Esther  Island,  at  S.  end 

of  Port  Wells.  Probably  oldest  granite  of  Prince  William  Sound.  Cuts  Valdez 
group. 

Estill  clay. 

Silurian  (Niagaran)  : East-central  Kentucky. 

A.  F.  Foersto,  1905  (Ky.  Geol.  Surv.  Bull.  6,  p.  145)  and  1906  (Ky.  Geol.  Surv.  Bull. 
7,  pp.  10,  59).  Estill  clay. — (.’lay,  65  to  120  ft.  thick,  overlying  Waco  Is.  and 
forming  top  memb.  of  Alger  fm.  (of  Niagaran  age).  Overlain  uncon.  by  Dev.  Is. 

In  1931  (Ky.  Geol.  Surv.,  ser.  6,  vol.  36,  pp.  172,  173)  Foerste  assigned  this 
clay  to  Clinton  epoch. 

A.  F.  Foerste,  1935  (Denison  Unlv.  Bull..  Jour.  Sci.  Lab.,  vol.  30,  p.  132).  Type 
exposure  of  Estill  clay  is  NE.  of  Estill  Springs,  Estill  Co.,  N.  of  Irvine,  where 
H Is  56  ft.  thick. 
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Etchegoin  formation  (narrow  sense). 

Pliocene:  Southern  California. 

F.  M.  Anderson,  1905  (Calif.  Acad.  Scl.  Proc.,  3d  ser.,  vol.  2,  pp.  178-192).  [Name 
applied  to  lower  two-thirds  of  Etchegoin  fm.  See  description  under  Etchegoin  fm.  J 

W.  P.  Woodring.  1934  (U.  S.  O.  S.  geol.  map  and  structure  sections  of  Kettleman 
Hills) , restricted  Etchegoin , under  the  name  Etchegoin  #*.,  to  lower  two-thirds 
of  Etchegoin  fin.  as  originally  defined  and  used  in  previous  publications,  and 
adopted  San  Joaquin  fm.  for  upper  part,  previously  called  San  Joaquin  clays. 

This  restricted  unit  is  now  known  as  Etchegoin  fm. 

t Etchegoin  formation  (broad  sense). 

Pliocene:  Southern  California  (Sunset,  Midway,  Coalinga,  Mount  Diablo, 
and  Salinas  Valley  districts). 

F.  M.  Anderson,  1905  (Calif.  Acad.  Sci.  Proc.,  3d  ser.,  vol.  2.  pp.  178-192).  Etche- 
goin beds. — Divided  into  Etchegoin  sands,  which  compose  lower  two-thirds  of 
fm.,  and  San  Joaquin  clays,  which  compose  upper  one-third.  The  Etchegoin  sand* 
consist  of  unconsolidated  sands  and  gravels  in  many  places  characterised  by  blue 
or  bluish  gray  color.  They  vary  in  thickness  from  1.200  to  2,500  ft.  Are  com- 
monly coarse  In  texture  and  often  pebbly,  forming  beds  of  cgl.  One  fossil  horizon 
occurs  near  bottom  and  another  some  distance  above.  ( Fossils  listed.]  The 
San  Joaquin  clays  are  about  1,500  ft.  thick.  At  a distance  they  present  a handed 
appearance,  from  the  zones  of  color  seen  in  the  different  strata,  some  of  which 
have  a width  of  200  or  300  ft.  The  clays  are  conformably  overlain  by  fresh-water 
Tulare  fm.  The  Etchegoin  beds  overlie  in  turn  all  older  fras.  of  region,  resting 
upon  each  respectively  with  a distinct  noncon.  The  next  older  rocks  are  the 
Coalinga  beds. 

R.  Arnold  and  R.  Anderson.  1908  (II.  S.  G.  S.  Bull.  357,  pp.  40-55).  In  accord- 
ance with  Mr.  [F.  M.]  Anderson’s  statements  and  on  basis  of  reasons  stated 
below  the  Etchegoin  fm.  Is  mapped  and  described  in  present  paper  ns  the  succes- 
sion of  slightly  consolidated  beds  of  sand,  gravel,  and  clay,  interbedded  with  oc- 
casional indurated  beds,  occurring  on  summit  and  flanks  of  Anticline  Ridge  and 
on  8E.  end  of  Joaquin  Ridge  N.  of  Coalinga,  above  base  of  the  hill-forming  as. 
beds  (referred  to  for  convenience  as  OlycymerU  zone),  and  below  the  beds  de- 
scribed as  Paso  Robles  fm.  Strata  in  other  parts  of  Coalinga  dist.  are  referred 
to  Etchegoin  fm.  on  basis  of  pnleontologlc  correlation  with  the  beds  on  Anticline 
Ridge.  The  Olycymcris  zone  is  underlain  by  clay  that  Is  classed  in  Jacalitos  fm.. 
and  is  overlain  by  a thick  succession  of  bluish  gray  sand  beds  interbedded  with 
dark-gray  sand.  An  uncon.  occurs  below  the  Qlycymeris  zone  in  the  synclinal 
basin  N.  of  White  Creek.  Although  in  most  places  the  Etchegoin  appears  to  rest 
conformably  on  Jacalitos  fm..  In  other  places  it  overlaps  the  Jacalitos.  It  is 
overlain  by  Tulare  fm..  with  possible  uncon.  Thickness  over  3,000  ft.  in  S.  part 
of  dist.,  1,700  ft.  In  oil  field  N.  of  Coalinga,  1.100  ft.  in  White  Creek  busln.  [Fos- 
sils listed.  The  fm.  includes  marine,  brackish,  and  fresh  water  deposits.] 

The  broad  usage  of  Etchegoin  lias  been  discontinued  by  U.  S.  Geol.  Survey, 
and  Etchegoin  fm.  has  been  adopted  for  the  beds  called  Etchegoin  sands, 
and  San  Joaquin  fm.  lias  been  adopted  for  the  beds  called  San  Joaquin 
clays  in  original  definition  of  Etchegoin  fm. 

Named  for  exposures  in  vicinity  of  Etchegoin  ranch,  20  mi.  NE.  of  Coalinga, 
in  NW*4  sec.  1,  T.  19  S.,  II.  15  E.,  Fresno  Co. 

Etchegoin  sands. 

Pliocene:  Southern  California. 

F.  M.  Anderson.  1905  (Calif.  Arad.  Scl.  Proc.,  .1(1  ser.,  vol.  2,  pp.  178-192),  applied 
this  name  to  lower  two-thirds  of  Etchegoin  fm.  (Sec  under  Etchegoin  fm.) 

Etcheminian  series. 

Etcheminian  group. 

Lower  Cambrian:  Newfoundland,  Nova  Scotia,  and  New  Brunswick. 

O.  F.  Matthew,  1888  (Am.  Geol.,  vol,  2,  p.  1).  Etcheminian  nrrict,  Cnmb.,  Canada. 

G.  Van  Ingen,  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4).  applied 
Etcheminian  teriee  to  lower  part  of  Lower  Camb.  of  Newfoundland,  the  upper  part 
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of  Lower  Camb.  being  named  Hanfordian  series.  He  divided  his  Ktchemlnian 
aeries  into  (descending)  Smith  Point,  Brigua,  and  Bonavlsta  fins*,  and  listed 
fossils  from  each  fm. 

Ethel! no  volcanics. 

Tertiary:  British  Columbia. 

J.  D.  MacKenzie,  1914  (Canada  Geol.  Surv.  Summ.  Kept.  1913,  p.  47). 

Etholen  conglomerate. 

Lower  Cretaceous  (Comanche  series) : Western  Texas  (El  Paso  County). 

J.  A.  Taff,  1891  (Tex.  Geol.  Surv.  2d  Ann.  Kept.,  pp.  723,  736).  Etholen  bed. — 
Consists  of  (descending):  Lenticular  bed  of  gyp.,  0 to  90  ft.;  massive  bowlder 
breccia  and  cgl.  made  of  Carbf.  la.  and  chert,  240  ft.  Overlies  Malone  bed  and 
underlies  Yucca  bed ; all  included  in  Washita  div. 

C.  L.  Baker,  1927  (Unlv.  Tex.  Bull.  2745,  pp.  7-40).  Etholen  cgl. — Consists  of  250 
ft.  of  cgl.  alone  on  N.  flank  of  Quitman  Mtna.  Includes  beds  of  Is.,  as.,  ah.,  and 
marl.  Is  lowest  group  of  Trinity  found  uncon.  overlying  Perm,  and  older  rocks, 
although  It  possibly  may  not  be  oldest  Trinity  in  Malone  Mtns.  Is  probably  = 
Campagrnnde  fm.  of  Richardson.  Occurs  in  Etholen  Knobs,  Just  NW.  of  Etholen 
section  house,  and  in  nearby  small  hills  8.  of  the  railway.  Grades  into  overlying 
COX  88. 

Etna  sandstone. 

Pennsylvanian:  Central  Tennessee  (Grundy  County). 

J.  J.  Stevenson,  1904  (Geol.  8oc.  Am.  Bull.,  vol.  15,  pp.  125,  201 + ).  Etna  as. — 
Underlies  Castile  coal  bed  and  overlies  Etna  coal  bed.  On  W.  side  of  basin  extends 
N.  to  middle  Tenn. ; on  E.  side  to  probably  50  mi.  N.  from  New  River  in  W.  Va. 
Is  same  as  Cliff  ss.  and  Lower  Etna  cgl.  of  Safford  in  Tenn.  [Salford  used 
Cliff  Rock  (Lotoer  Cgl.  of  Etna  Mines).] 

3.  J.  Stevenson,  1912  (Am.  Phil.  Soc.  Proc.,  vol.  51,  p.  460).  Etna  s». — Varies  in 
texture,  as  does  the  younger  Bonair  ss.  Is  often  fine-grained  and  without  pebbles 
when  the  Bonair  is  very  coarse,  and  very  coarse  when  the  Bonair  is  not  coarse. 
Can  be  recognized  over  nearly  as  great  an  area  as  Bonair  ss.,  which  can  be 
traced  from  northern  W.  Va.  and  northern  Tenn.  almost  continuously  into  Ala 
Included  in  New  River  fm. 

Etna  quartz  monzonite  porphyry. 

Post-Carboniferous:  Central  Colorado  (Monareh-Tomiehi  region). 

R.  D.  Crawford,  1913  (Colo.  Geol.  Surv.  Bull.  4,  p.  80).  Characterized  by  numerous 
large  orthoclase  phenocrysts. 

Eubanks  sand. 

A subsurface  sand  occupying  interval  btw.  2,927  and  2,986  ft.  depth  in 
Richland  gas  field,  NE.  La.  According  to  D.  Gordon  (A.  A.  P.  G.  Bull., 
vol.  15,  No.  8,  1981)  it  lies  at  horizon  of  upper  part  of  lower  part  of 
Glen  Rose,  of  Trinity  group. 

fEuchee  phase. 

Miocene  (probably  upper)  : Northwestern  Florida. 

L.  C.  Johnson,  1893  (Scl.,  vol.  21,  pp.  90--91).  Euchee  phase  of  the  younger 
Miocene. — Near  Euchiv  Ana  it  consists  of  a sandy  ferruginous  clay,  calc.  In  spots, 
having  innumerable  shells  and  casts  of  the  small  Mactra  congesta.  This  is  a 
counterpart  of  topmost  layers  at  Alum  Bluff.  Estuary  deposit.  Underlies  Alaqua 
phase. 

According  to  studies  of  Julia  Gardner  these  beds  are  probably  Choctaw- 
hatchee  fm.  (upper  and  middle  Miocene)  and  younger  than  “Alaqua 
phase.” 

Named  for  development  at  Eucheeannu,  Walton  Co. 

Euclid  sandstone  lentil  (in  Bedford  shale). 

Devonian  or  Mississippian : Northern  Ohio. 

W.  F.  Morse  and  A.  F.  Foerste.  1909  (Jour.  Geol.,  vol.  17,  p.  166).  Sss.,  in 
regular  layers,  at  itbpuj  same  horizon  in  Bedford  fm.,  along  Euclid  Creek,  Known 
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to  trade  as  Euclid  stone,  and  the  division  has  been  appropriately  named  Euclid 
lentil  by  C.  S.  Prosser  in  ms.  [Defined  by  C.  S.  Prosser  (Ohio  Geol.  Surv.,  4th 
ser..  Bull.  15,  pp.  24,  26,  51,  1912)  as  Euclid  aa.  lentil  of  Bedford  ah.,  consisting 
of  19  to  20  ft.  of  sss.  In  lower  part  of  Beil  ford ; separated  from  underlying 
Cleveland  sh.  by  5 to  14  ft.  of  argiil.  bluish-gray  sh.  forming  basal  part  of  Bedford.] 

Named  for  Euclid  Creek,  E.  of  Cleveland. 

Euclid  moraine. 

Pleistocene  (late  Wisconsin)  : Northern  Ohio  and  northwestern  Pennsyl- 
vania. Oldest  moraine  of  Lake  Escarpment  morainic  system.  Named  for 
Euclid,  Ohio.  (See  U.  S.  G.  S.  Mon.  41.) 

Eudorn  limestone. 

Pennsylvanian : Eastern  Kansas. 

J.  Bennett,  1896  (Unlv.  Geol.  Surv.  Kang.,  vol.  1,  p.  113),  casually  used,  In  one 
place,  upper  Eudora  la.,  but  did  not  define  it  nor  locate  It  in  bis  section.  On  p. 
136  of  same  vol.  E.  Haworth  stated  : We  must  conclude  that  Eudora  Ih.,  as  shown 
by  Bennett  in  chap.  VI  and  pi.  VI,  la  nearly  100  ft.  below  the  thin  Is.  at  the  dam, 
and  therefore  that  Garnett  Is.  Is  also;  for  we  have  satisfactory  evidence  the  two 
are  the  same.  [PI.  VI  does  not  show  Eudora  Is.  but  does  show  Qamctt  la.] 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  131).  t Eudora  la.  of  Bennett 
( Kans.  Unlv.  Geol.  Surv.,  vol.  1,  p.  113,  1896)  Is  Stantou  Is.  of  modern  usage  at 
Eudora,  and  Is  abandoned. 

Eudora  shale. 

Pennsylvanian : Southeastern  Nebraska  and  northeastern  Kansas. 

U.  E.  Condra,  1930  (Nebr.  Geol.  Surv.  Bull.  3,  2d  ser.,  pp.  12,  26,  27,  31,  34). 
.Eudora  ah..  In  lower  part  of  Stanton  Is.  memb.,  consists  of  alternating  thin  bet  Is  of 
bluish  to  black  sh.  and  bluish  Ish.  Total  thickness  9±  ft.  Underlies  Stoner  Is. 
and  overlies  Meadow  Is.  as  here  redefined.  Named  for  good  exposures  E.  of 
Eudora,  Kans. 

Foregoing  definition  was  used  by  R.  C.  Moore,  C.  O.  Dunbar,  G.  E.  Condra, 
and  others. 

In  Kans.  Geol.  Surv.  Bull.  21,  pt.  1,  May  15,  1935,  pp.  76-79,  N.  D.  Newell 
defined  Eudora  sh.  tnemb.  of  Stanton  Is.  of  Johnson  and  Miami  Counties, 
NE.  Kans.,  as  consisting  of  4 to  11  ft.  of  black  carbonaceous  sh.,  overlain 
by  Olathe  Is.  memb.  and  underlain  by  Captain  Creek  Is.  memb.  (See  also 
Newell,  Jour.  Geol.,  vol.  44,  No.  1,  1936,  pp.  23-31,  and  Kans.-Nebr.  chart 
compiled  by  M.  G.  Wilmarth,  1936.) 

tEufaula  sands. 

Upper  Cretaceous:  Southwestern  Alabama  and  northeastern  Mississippi. 

E.  A.  Smith,  1888  (Ala.  Geol.  Surv.  Kept.  Prog.  1884-88  geographic  map  of  Ala.). 
[Eufaula  (Ripley)  is  applied  to  uppermost  Cret.  fin.  of  Ala.  ou  thlg  map,  the  name 
tDemopoli a (Rotten  In.)  being  applied  to  underlying  fin.  There  is  no  description 
or  definition.] 

W.  H.  Dal!  and  G.  D.  Harris,  1891  <U.  S.  G.  8.  Bull.  84,  p.  166),  used  “Eufaula  sands” 
for  the  Cret.  beds  overlying  tTombigbee  chalk  and  underlying  tUgnitic  in  MIsh. 

Replaced  by  Ripley  fin.,  older  name. 

Presumably  named  for  exposures  at.  Eufaula,  Barbour  Co.,  Ala.,  where 
Ripley  fm.  is  well  developed. 

Eugene  formation. 

Oligocene:  Northwestern  Oregon  (Eugene  region). 

W.  D.  Smith,  1924  (Econ.  Geol.,  vol.  19,  No.  5,  p.  462).  At  Eugene  the  principal 
fm.  la  Eugene  fm.,  which  consists  largely  of  tutfaceous  shales  and  sss.  of  Ollg. 
age,  In  a monocllnal  attitude,  Intruded  by  basalt  dikes  and  sills.  [In  table  ou  p. 
458  he  Btated  that  Eugene  fm.  is  — Astoria  and  Yaqulna  fms.] 

•W.  D.  Smith,  1925  (Oreg.  Unlv.  Commonwealth  Rev.,  vol.  7,  No.  4,  pp.  149-156).  A 
considerable  thickness  of  sh.  of  Olig.  age  in  upper  end  of  Willamette  Valley  we 
have  called  Eugene  fm.  It  Is  in  part  marine,  but  with  It  are  associated  more  or 
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less  volcanic  ash  or  tuff.  As  the  tuffaceous  material  Is  not  especially  coarse,  it 
may  have  come  from  a considerable  distance  (Cascades),  being  blown  by  winds  and 
later  water-sorted  along  the  shore.  There  are  some  terrestrial  deposits  associated 
with  this,  indicating  a change  from  marine  to  land  conditions,  perhaps  several 
fluctuations  from  one  to  the  other. 

W.  D.  Smith,  1920  (Oreg.  Univ.  Commonwealth  Rev.,  vol.  8,  p.  209),  assigned 
Eugene  fin.  to  middle  Olig. 

H.  G.  Scheuck,  1927  (Calif.  Univ.  Pub.,  Dept.  GeoL  Scl.  Bull.,  vol.  16,  No.  12,  pp. 
453,  469).  Eugene  fm. — Marine  ss.,  sandy  sh.,  cgl.,  und  tuff,  cut  by  basaltic 
dikes  and  sills.  Typically  exposed  in  city  of  Eugene.  Fossils  listed.  Assigned  to 
middle  Olig.  Younger  than  Fisher  fm.  [Thickness  not  stated.] 

H.  G.  Sebenck,  1928  (Calif.  Univ.  Pub.,  Dept.  Geol.  Scl.  Bull.,  vol.  16,  No.  12). 
Eugene  fm.  has  total  thickness  of  perhaps  5,000  ft. 

R.  W.  Chaney  and  E.  I.  Sanborn,  1933  (Carnegie  Inst.  Wash.  Pub.  439),  assigned 
Eugene  fm.  to  middle  part  of  lower  Olig. 

Euphemia  dolomite. 

Silurian  (Niugarun)  : Southwestern  Ohio. 

A.  F.  Foerste,  1917  (Ohio  Jour.  Scl.,  vol.  17,  pp.  187.  201,  202).  Euphemia  dol. — 
The  very  porous  Mottled  Zone  of  Prosser  (Jour.  Geol.,  1916,  pp.  334—365).  Was 
identified  by  Orton  with  his  West  Union  fm.  of  more  southern  counties  In  Ohio. 
Cannot  be  Identified  W.  of  New  Paris  nor  S.  of  Cedarville.  Overlies  Laurel  Is. 
and  Is  regarded  as  inaugurating  the  dolomitic  series  herein  named  Durbin  fm., 
which  includes  (descending)  Cedarville  dol.,  Springfield  dol.,  and  Euphemia  doL 
Type  loc.  of  Euphemia  dol.  Is  at  quarry  described  by  Prosser  as  Lewlsburg  stone 
quarry,  1 ml.  NW.  of  Lewlsburg ; Euphemia  is  % mi.  NW.  of  Lewlsburg  and  a little 
nearer  the  quarry. 

A.  F.  Foerste,  1923  (I)enison  Univ.  Bull.,  Sci.  Lab.  Jour.,  vol.  20,  pp.  43-49).  Eu- 
phemia dol.  is  West  Union  bed  of  Orton  in  Clinton  Co.  and  northward.  Underlies 
Springfield  dol. 

A.  F.  Foerste,  1935  (Denison  Univ.  Bull.,  Jour.  Sci.  Lab.,  vol.  30,  pp.  136-137). 
Euphemia  dol.  Is  of  Loekport  age.  [On  p.  154  he  stated  that  at  Springfield,  Ohio, 
Euphemia  dol.  is  8 ft.  thick  and  Is  overlain  by  typical  Springfield  dol.  and  underlain 
by  Massle  clay.  Thicknesses  given  at  other  places  range  from  2.6  ft.  (at  New 
Paris)  to  7.2  ft.  at  Cedarville  and  S.  of  Covington.  Not  identified  S.  of  Cedarville. 
Foe  rate's  Springfield  dol  appears  to  be  only  a part  of  Springfield  Is.  of  Orton.] 

Eureka  quartzite. 

Ordovician  (Middle)  : Northern  Nevada,  western  Utah,  and  Inyo  County, 
California. 

A.  Hague,  1883  (U.  S.  G.  S.  3d  Ann.  Rept.,  pp.  253,  262).  Eureka  qtzite. Com- 
pact vitreous  qfzite ; white  and  blue,  passing  into  reddish  tints  at  base;  indis- 
tinctly bedded.  Thickness  500  ft.  Uncon.  overlain  by  Lone  Mountain  Is.  am! 
underlain  by  Pogonlp  is.  Named  for  development  at  Eureka,  Nev.  [See  E.  Kirk 
1932,  below.  J 

This  fm.  was  mapped  by  S.  H.  Ball  (U.  S.  G.  S.  Bull.  308,  1907)  In  Inyo  Co 
Calif. 

E.  Klrk,^  1932  (Am.  Jour.  Scl..  5th,  vol.  26.  pp.  27-43).  Recent  observations  show 
that  Eureka  qtzite  may  have  been  essentially  a continental  depoait.  The  wide, 
spread  occurrence  of  cross-bedding,  ripple  marks,  and  sun  cracks  clearly  Indicates 
shallow  water  and  emergent  conditions  over  large  areas.  It  may  well  tie  that 
except  for  marginal  zone  along  W.  border  of  Its  area  the  Eureka  was  subject  to 
only  partial  und  Intermittent  marine  transgression.  The  Plnyon  Range,  Nev.,  la 
ita  northern  known  limit.  There  It  is  400±  ft.  thick.  Southern  known  limit  Is  In 
S.  part  of  Las  Vegas  quad..  Nev.,  where  it  la  20  ft.  thick.  To  \V„  In  Amargosa 
Range,  It  is  800  ft.  thick,  in  Kawieh  Range,  1,200  to  1.500  ft..  In  Monitor  Range, 
400±  ft.,  while  in  Toqulma  Range  It  la  absent.  Eastern  known  limit  Is  In  Dagway 
Mtns,  Utah  (300  ft.),  und  Fish  Springs  Mtns  and  Confusion  Ranges,  Utah.  It 
apjiears  to  be  absent  In  Stansbury  Mtns,  Utah,  hut  la  represented  in  Frisco  (list., 
SW.  Utah,  by  Morehouse  qtzite,  2,000  ft.  thick.  The  Eureka  qtzite  as  hereto^ 
fore  understood  Included  3 divisions:  (1)  At  top  0 to  3+  ft.  of  sacchnroidal  ss.. 
which  la  now  known  to  be  of  Upper  Ord.  (probably  MaysvIUe)  age,  and  to  be 
nneon.  on  (2),  the  main  mass  of  the  Eureka,  which  consists  of  dense,  white, 
vitreous  qtzite:  the  basal  beds  (3)  vary  from  sandy  calc,  argillites,  cross  bedded, 
to  massive,  brownish,  cross  bedded  bss.,  some  lss„  dol.,  etc.,  in  places  containing 
Black  River  (Middle  OrU.)  fossils.  It  is  here  proposed,  with  the  approval  of 
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V.  8.  Oeol.  Survey,  to  transfer  to  overlying  Lone  Mtn  Is.,  the  few  ft.  of  Upper 
Ord.  saccharoidal  ss.  at  top,  and  to  designate  the  exposures  on  BW.  slope  of  Lone 
Mtn  as  the  type  section  of  the  fm.,  because  here  It  Is  completely  exposed,  together 
with  overlying  Lone  Mtn  Is.  and  underlying  Pogonlp  Is.,  while  It  Is  not  exposed 
at  Eureka,  although  It  Is  poorly  exposed  in  Eureka  region.  The  Lone  Mtn  section 
Is  18 ± mi.  NW.  of  Eureka,  and  was  known  to  Hague,  who  named  the  fm.  Recent 
work  has  shown  that  basal  part  of  Eureka  qtzite  about  30  ml.  SW.  of  Eureka 
grades  laterally  Into  sss.,  calc,  beds,  and  lss. 

tEureka  shale. 

Devonian  (?)  : Northern  Arkansas. 

J.  C.  Branner  and  F.  W.  Slmonds,  1891  (Ark.  Geol.  Surv.  Ann.  Rept.  1888,  vol.  4, 
pp.  xiii,  26-27).  [According  to  p.  xiil  the  fm.  was  named  by  Branner;  the 
description  Is  by  Slmonds.]  Eureka  sh. — Very  black  argill.  sb.,  with  marked 
tendency  to  break  into  prismatic  blocks.  Lithologically  resembles  Fayetteville  sh. 
but  is  older.  Same  as  “Black  sb.”  of  Dr.  Safford  in  Tenn.  Thickness  In  Wash- 
ington Co.,  Ark.,  10  to  12  ft.  Oldest  outcropping  fm.  in  Washington  Co. 
Underlies  Boone  chert  and  cherty  is. 

E.  O.  Ulrich,  1904  (U.  S.  G.  8.  P.  P.  24,  correlation  chart).  Typical  Eureka  sh. 
underlies  St.  Joe  Is.,  overlies  Sylamore  fm.,  and  is™  Noel  sh. 

A.  H.  Purdue  and  H.  D.  Miser,  1916  (U.  8.  G.  8.  Eureka  Sprlngs-Harrison  folio, 
No.  202,  correlation  chart).  Chattanooga  sh.  underlies  St.  Joe  la.  memb.  of  Boone 
Is.,  overlies  Clifty  Is.,  and  is  divided  Into  black  clay  sh.  (which  is— typical 
Eureka  sh.)  underlain  by  Sylamore  ss.  memb. 

Named  for  Eureka  Springs,  Carroll  Co. 

tEureka  limestone. 

Pennsylvanian:  Southeastern  Kansas. 

E.  Haworth,  1898  (Kana.  Univ.  Geol.  Surv.  voL  3,  pp.  67,  73).  Eureka  Is.  proposed 
by  G.  I.  Adama  for  Is.  which  serves  as  a protector  and  assists  In  production  of 
permanent  escarpment  extending  from  Madison  [in  directions  described  in  detail] 
to  8.  line  of  State.  Overlies  what  seems  to  be  equiv.  of  Osage  shales  [really  a 
higher  sh.,  the  Scranton].  Same  as  Burlingame  Is.  [older  name]. 

Preoccupied.  Same  as  Burlingame  Is.,  according  to  R.  C.  Moore,  1936 
(Kans.  Geol.  Surv.  Bull.  22,  p.  215). 

Named  for  Eureka,  Greenwood  Co. 

tEureka  limestone. 

Lower  Ordovician  and  Upper,  Middle,  and  Lower  Cambrian:  Central 
northern  Utah  (Tintic  district). 

G.  W.  Tower,  Jr.,  and  G.  O.  Smith,  1899  (U.  8.  G.  S.  19th  Ann.  Rept.,  pt.  3,  p.  622). 
Eureka  Is. — Dolomitic,  cherty,  and  shaly  Is.,  with  several  beds  of  clay  si.  near 
base.  Thickness  4,000  ft.  Underlies  Godiva  Is.  and  overlies  Robinson  qtzite. 
[A  footnote  on  p.  620  says  that  in  Tintic  folio  the  Eureka  Is.  will  be  named 
Mammoth  fm.,  in  order  to  avoid  duplication  of  names,  and  it  was  so  named. 
Later,  however,  (U.  S.  G.  8.  P.  P.  107,  1919),  It  was  divided  into  9 fms.  (of 
Lower  Ord.  and  Upper,  Middle  and  Lower  Camb.  age)  and  Mammoth  Is.  was 
abandoned.] 

tEureka  beds. 

Pennsylvanian:  Eastern  Kansas. 

L.  C.  Wooster,  1905  (The  Carbf.  rock  system  of  eastern  Kans.).  Eureka  beds 
Introduced  (reason  not  stated]  to  include  Topeka  Is.,  Severy  shales,  Howard  Is., 
Burlingame  shales,  and  Burlingame  Is. 

Preoccupied  and  conflicts  with  established  classification. 

Probably  named  for  Eureka,  Greenwood  Co. 

Eureka  rhyolite.  (In  Sllverton  volcanic  series.) 

Tertiary  (Miocene) : Southwestern  Colorado. 

W.  Cross  and  E.  Howe,  1905  (U.  8.  G.  8.  Sllverton  folio,  No.  120).  Eureka 
rhyolite. — Massive  flows,  dikes,  and  well-bedded  tuffs,  former  greatly  predominating. 
Much  of  rock  can  be  called  a flow  breccia.  Thickness  thin  to  2,000  ft.  Uncon. 
underlies  Burns  latlte  complex  and  uncon.  overlies  Picayune  andesite.  [Mapped 
around  town  of  Eureka,  Sllverton  quad.] 
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Eureka  Are  clay. 

A fire  day,  10  ft.  thick,  lying  100  ft.  above  Eureka  coal  In  NE.  Mo. 
Named  for  Eureka  shaft. 

Eureka  Divide  type. 

Name  applied  by  L.  V.  Pirsson  (U.  S.  G.  S.  20th  Ann.  Rept.,  pt.  3,  pp. 
326-327,  546-547,  1900)  to  a series  of  dikes  of  analeite  basalt  on 
Eureka  Divide,  btw.  Bandbox  Mtn  and  Steamboat  Mtn,  Little  Belt  Mtns, 
Mont. 

Eureptican. 

A term  used  by  H.  M.  Seely  (7th  Rept.  Vt.  State  Geol.,  1910)  “to  indicate 
the  great  interval  existing  in  the  rocks  of  western  Vt. — the  geological 
gap  reaching  up  from  top  of  the  Utica  to  bottom  of  Pleistocene.” 

tEurypterns  beds. 

A paleoutologic  name  applied  in  some  repts  to  Rondout  Is.  of  N.  Y. 

Eutaw  formation. 

Upper  Cretaceous:  Western  Georgia,  Alabama,  eastern  and  northern 
Mississippi,  and  western  Tennessee. 

E.  W.  Hllgard,  I860  (Rept.  Geol.  and  Agric.  Miss.,  pp.  3.  61-88).  Eulair  ijroup. — 
Bluish,  black,  or  reddish  laminated  clays,  often  llgnltic,  alternating  with  and 
usually  overlain  by  noneffervescent  sands,  mostly,  though  not  always,  poor  In  mica 
and  of  gray  or  yellow  tint.  Contains  bedB  of  lignite,  and  very  rarely  other 
fossils.  Lowest  Cret.  fm.  In  Miss.  Underlies  Tomblgbee  sand  group.  Overlies 
Carbf. 

Later  studies  revealed  that  Coffee  sand  of  J.  M.  Safford  is  lithologically 
like  but  younger  than  Eutaw  group  of  E.  W.  Hllgard,  and  that  in 
northern  Miss,  it  is  underlain  by  a sand  lithologically  like  Tombigbee 
sand  of  Ala.  and  forming  the  upward  extension  of  that  sand.  The 
Coffee  sand  and  Tombigbee  sand  were  therefore  for  many  years  treated 
by  U.  S.  Geol.  Survey  and  Miss.  Geol.  Survey  as  members  of  Eutaw  fm. 
( See  L.  W.  Stephenson,  Ga.  Geol.  Surv.  Bull.  26,  pi.  5,  1911 ; Wash.  Acad. 
Sci.  Jour.,  vol.  7,  No.  9,  1917;  U.  S.  G.  S.  W.  S.  P.  576,  1928.)  Further 
studies,  however,  led  Stephenson  to  opinion  that  Coffee  sand  should  be 
treated  as  a distinct  fm.,  and  in  March,  1936,  it  was  decided  to  remove 
it  from  Eutaw  fm.  It  grades  laterally  Into  basal  part  of  Selma  chalk, 
but  is  lithologically  distinct. 

In  central  and  western  Ala.  the  Eutaw  fm.  as  now  defined  Is  overlain  by 
Selma  chalk,  with  which  it  Intertongues.  In  eastern  Ala.  and  western 
Ga.  it  is  overlain  by  Ripley  fm.  In  NE.  Miss,  it  Is  overlain  In  places 
by  Selma  chalk,  and  in  other  places  by  Coffee  sand.  In  western  Tenn.  it 
is  everywhere  separated  from  Selma  chalk  by  Coffee  sand.  In  western 
Tenn.  it  Is  in  places  underlain  by  Tuscaloosa  fm.  and  In  other  places  it 
rests  on  Paleozoic  rocks ; in  Miss,  and  Ala.  It  is  underlain  by  Tuscaloosa 
fm. 

Named  for  Eutaw,  Greene  Co.,  Ala. 

Evacuation  Creek  member  (of  Green  River  formation). 

Eocene:  Northeastern  Utah  (Uinta  Basin)  and  northwestern  Colorado 
(Garfield  and  Rio  Blanco  Counties). 

W.  H.  Bradley,  1931  (U.  8.  Q.  8.  P.  P.  168).  Evacuation  Creek  fnemb. — Barren  sh. 
and  marlstone  that  weathers  brown  or  brownish  gray.  Locally  the  ah.  Is  sandy 
and  locally  thin  beds  of  soft  claystone  occur.  Thickness  530  to  840  ft.;  latter 
figure  In  vicinity  of  Plceanee  Creek,  Rio  Blanco  Co.,  Colo.  Top  memb.  of  Green 
River  fm.  In  8.  part  of  Uinta  Basin.  Overlies  Parachute  Creek  memb.  Named  for 
excellent  exposures  on  Evacuation  Creek,  Utah. 
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Evans  granite. 

Pre-Cambrian  (?) : Central  northern  Colorado  (Georgetown  region). 

J.  Underhill,  1006  (Unlv.  Colo.  Studies,  voL  3,  No.  4.  p.  272;  also  Colo.  Set  Soe. 
Proc.,  vol.  8.  pp.  103-122).  Evans  granite. — Occupies  a small  area  In  W.  part  of 
Evergreen  [Denver  Mtn  Parks]  quad.  Strongly  resembles  Central  City  granite  and 
very  likely  la  same  petrographic  unit 

Probably  named  for  Mount  Evans,  Clear  Creek  Co. 

Evans  Creek  coal  series. 

Eocene:  Western  central  Washington  (Puget  Sound  region). 

B.  Willis,  1888  (U.  S.  10th  Census,  vol.  16,  pis.  81,  84).  Puget  Sound  coal  measures 
divided  into  (descending)  : (1)  Evans  Creek  coal  ecriee,  10,260  ft..  Including  coals 
24  to  127 ; (2)  sh.  and  ass.,  400  to  600  ft. ; (3)  Wilkcson  [coal]  eerie*,  1,260  ft., 
including  coals  11  to  20;  (4)  sh.  and  sss.  and  coals  10  and  11,  300-900  ft.;  (6) 
lower  series,  including  coals  1 to  9,  980  ft.  The  Carbon  River  [coal]  series,  1,180 
ft.  thick,  probably  lies  btw.  coals  10  and  11. 

Evans  Gulch  porphyry. 

Eocene:  Northern  central  Colorado  (Leadville  district). 

8.  P.  Emmons,  J.  D.  Irving,  and  0.  F.  Loughlln,  1927  (U.  8.  O.  8.  P.  P.  148). 
Econe  Oulch  porphvry. — A gray  porphyry,  of  fine,  almost  even-grained  texture,  con- 
taining less  quartz  and  more  blotite  than  Mount  Zion  porphyry.  Belongs  to  Gray 
porphyry  group.  Named  for  exposures  In  Evans  Gulch,  B.  of  Leadville. 

Evans  Landing  facies. 

Name  applied  by  P.  B.  Stockdale  (Ind.  Dept.  Cons.,  DIv.  Geol.,  Pub.  96, 
pp.  76, 167,  etc.,  1931 ) to  a lithologic  development  of  his  Carwood  fm.  In  a 
part  of  southern  Ind. 

Evanston  formation. 

Eocene  or  Upper  Cretaceous:  Southwestern  Wyoming. 

L.  Lesquereux,  1878  (U.  8.  Geol.  and  Geog.  Surv.  Terr,  Bull.  5,  2d  ser.,  pp.  244-248). 
Evaneton  group  (upper  Eo.  or  lower  Mto.).  may  represent  merely  an  upper  memb. 
of  Lower  Llgnltlc  (Eo.),  which  it  overlies.  Separated  from  Green  River  group 
(upper  Mio. ) by  Carbon  group  (middle  Mio.).  [Latter  name  doubtless  applies  to 
Wasatch  group,  Eo.J 

C.  A.  White,  1879  (U.  8.  Geol.  and  Geog.  Surv.  Terr.  11th  Ann.  Kept.,  pp.  240-241). 
Evaneton  coat  series  underlies  Wasatch  and  overlies  Bear  River. 

A.  C.  Veatch,  1906  (U.  8.  G.  8.  Bull.  285,  p.  332).  Evanston  fm. — Gray  and  yellow 
clays,  with  Irregular  ss.  beds  containing  Almy  coal  and  several  minor  coal  beds. 
Characterized  by  plants  which  are  distinctive  of  upper  Laramie  beds,  and  by  Inverte- 
brates which  are  common  to  the  Laramie  and  Fort  Union.  Thickness  1,500  ft.  Of 
Eo.  or  Upper  Cret.  age.  Underlies  Wasatch  and  rests  on  Bear  River  and  Jurassic 
beds.  Exposed  from  Evanston  for  10  ml.  N.  The  coal  mined  at  Evanston  Is  In 
this  fm.  Is  same  as  “Evanston  coal  series”  of  C.  A.  White,  1876. 

A.  C.  Veatch,  1907  (U.  8.  G.  8.  P.  P.  56),  gave  thickness  of  Evanston  fm.  ("Upper 
Laramie ")  as  1,600  ± ft  and  stated  that  it  rests  on  Bear  River  and  Beckwith  fms. 

tEvanston  coal  series. 

See  1879  entry  under  Evaneton  fm. 

tEvanstonian  series. 

A term  applied  by  C.  (R.J  Keyes  (Pan-Am.  Geol.,  vol.  41,  1924,  pp.  36,  65-66) 
to  Evanston  fm. 

Evansville  sandstone  bed.  (In  Wellington  formation.) 

Permian:  Central  northern  Oklahoma  (Logan  and  Lincoln  Counties). 

J.  M.  Patterson.  1933  (A.  A.  P.  G.  BulL,  vol.  17,  No.  3,  pp.  243,  251,  etc.).  The  name 
Evansville  ss.  bed  Is  proposed  for  a ss.  bed  in  Iconium  memb.  of  Wellington  fm. 
that  has  heretofore  been  called  by  some  geologists  the  Bu-Vi-Bar  bed,  because  It  is 
weU  developed  near  a dry  bole  drilled  by  Bu-Vi-Bar  Oil  Co.  close  to  town  of  Evans- 
ville. Lies  lower  In  section  than  Lowrie  ss.  bed.  Bed  has  been  traced  from  8. 
line  of  Lognn  Co.  to  N.  line  of  T.  16  N.,  R.  1 W.  It  Is  massive  ss.,  cross-bedded, 
friable,  reddish  brown,  and  averages  about  26  ft.  In  thickness.  Top  of  bed  Is  ex- 
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posed  % ml.  K.  of  Evansville,  with  approx,  elev.  of  1,120  ft.,  but  is  better  exposed  as 
conspicuous  ledges  S.  of  there,  at  locality  500  ft.  N.  of  SW.  cor.  of  sec.  25,  T.  15  N., 
H.  1 W.,  Logan  Co.,  at  elev.  1,062±  ft.  Latter  exposure  shows  top  of  the  rs.  and 
base  of  overlying  sh. 

tEverett  schist. 

Ordovician : Southwestern  Massachusetts  and  northwestern  Connecticut. 

W.  H.  Hobbs,  1893  (Jour.  Geol.,  vol.  1,  pp.  717-736.  780-802).  Everett  schUt The 
upper  schist  horizon  of  Mount  Washington.  Overlies  Egremont  Is.  Is  top  fm.  of 
Mount  Washington  series.  Named  for  fact  It  has  its  max.  thickness  within  area  of 
Mount  Everett,  Mass.  Is  a porphyritic  rock  not  easily  distinguished  from  Riga 
schist,  from  which  it  differs  chiefly  In  absence  of  macroscopic  garnets  and  stauro- 
lltes.  Correlated  with  Greylock  schist  of  NW.  Mass. 

Is  same  as  Berkshire  schist.  See  B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull. 
597  and  map). 

tEverglades  limestone. 

Pleistocene:  Southeastern  Florida. 

W.  H.  Dali,  1892  (U.  8.  G.  8.  Bull.  84,  pp.  101,  154,  157.  325).  The  deposit  upon 
which  the  Everglades  Immediately  rest.  In  this  part  at  all  events.  Is  a recent 
organic  Is.  probably  based  on  the  Tert.  rocks,  which  farther  N.  are  elevated  above 
the  sea.  For  it  we  may  provisionally  adopt  the  name  Everglades  Is.  It  is  the  rock 
forming  about  the  margin  and  underlying  the  basin  of  the  Everglades  of  Fla. ; the 
deposits  lately  formed  and  apparently  now  forming  in  region  of  Everglades.  They 
are  partly  organic  and  partly  chemical  In  origin.  To  latter  fact  may  perhaps  be 
ascribed  the  exceptionally  crystalline  character  which  some  of  Everglades  Is.  exhibits 
and  which,  so  far,  hag  not  been  duplicated  elsewhere  in  State.  [According  to 
table  on  p.  157  It  underlies  white  sand  and  overlies  fVermetus  rock.) 

Replaced  by  Miami  oolite  and  Anastasia  fm.  (both  Pleist.)  and  Caloosa* 
hatehee  marl  (Plio.). 

Evergreen  amygdaloid. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan. 

Name  locally  in  use  many  years.  Used  by  B.  S.  Butler  in  U.  S.  G.  S.  P.  P. 
144,  1929.  The  fm.  belongs  in  Central  Mine  group,  since  it  lies  above 
cgl.  No.  8,  in  Evergreen  mine,  N.  of  Evergreen  Bluff,  Ontonagon  Co. 
The  mineralized  part  is  the  Evergreen  lode. 

Evergreen  flow. 

Includes  Evergreen  amygdaloid  and  underlying  trap. 

Everona  limestone. 

Lower  Ordovician:  Northeastern  Virginia. 

A.  I.  Jonas,  1927  (Gool.  8oc.  Am.  Bull.,  vol.  38,  p.  842).  Everona  Is. — A narrow 
belt  of  blue  slaty  Is.  exposed  from  Mitchells  Ford,  on  Rapidan  River,  to  8W.  of 
Rivanna  River  near  Charlottesville.  Named  for  small  village  in  Orange  Co.,  where 
the  lg.  is  exposed  in  a small  quarry  N.  of  Mountain  Run.  The  Is.  is  blue,  crystalline, 
with  slaty  partings,  closely  crumpled,  with  breaks  cemented  by  secondary  white 
calcite,  and  is  interbedded  with  thin,  blue,  only  slightly  calc,  slates,  which  form 
a considerable  part  of  fm.  Probably  of  same  age  as  Frederick  Is.  of  Md.,  which 
Bassler  concludes  is  probably  Chaxy.  Is  believed  to  be  in  fault  contact  with 
Wissahlckon  schist. 

Eversole  chert. 

Middle  Devonian:  Central  Ohio. 

C.  R.  Stauffer.  1909  (Ohio  Geol.  Surv.  Bull.  10.  pp.  72-74).  Eversole  cJtert  — 
Layers  of  gray  chert  alternating  with  layers  of  subcrystalline  gray  or  brown  Is. : 
8 ft.  thick.  Forms  zone  D of  Columbus  Is. 

Named  for  Eversole  Run,  Delaware  Co. 
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Everton  limestone. 

Lower  Ordovician : Southern  Missouri  and  northern  Arkansas. 

A.  H.  Purdue,  1907  (Geol.  Soc.  Am.  Bull.,  vol.  18,  pp.  251-256).  Everton  l a. — 
Named  by  B.  O.  Ulrich,  from  Everton,  Boone  Co.,  Ark.  Absent  over  W.  and 
extreme  N.  parts  of  Ark.  Uncon.  underlies  Upper  St.  Peter  of  Ulrich  [St.  Peter  ss. 
of  present  usage]  (which  in  places  was  deposited  In  hollows  in  Everton  1b.)  and 
uncon.  overlies  Lower  8t.  Peter  of  Ulrich  [later  named  Kings  River  ss.  memb. ]. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  27).  Everton  Is.  uncon.  under- 
lies St.  Peter  sa.  and  uncon.  overlies  Yellvllle  fm.  [The  Yellville  of  this  1911  rept 
applied  to  Powell  Is.  only,  according  to  A.  II.  Purdue  and  H.  D.  Miser,  1916 
publication  cited  below.] 

A.  H.  Purdue  and  II.  D.  Miser,  1916  (U.  S.  G.  S.  Eureka  Sprlngs-Harrlson  folio,  No. 
202).  Everton  Is.  consists  of  3 subdivisions:  (1)  Sneeds  Creek  Is.  lentil  at  base; 
(2)  Kings  River  ss.  memb.;  and  (3)  a fine-grained  nonmag.  Is.  interbedded  with 
ss.,  which  forms  bulk  of  fm.  in  Harrison  quad,  and  a small  part  of  it  in  Eureka 
Springs  quad. 

C.  L.  Dake,  1921  (Univ.  Mo.  School  Mines  and  Met.  voL  6,  No.  1).  In  Mo.  Everton. 
Is.  consists  of  2 members  : (1 ) a basal  group  of  dominantly  sandy  beds  with  some 
interbedded  lss.,  and  (2)  an  upper  Is.  The  lower  memb.  Is  20  to  55  ft.  thick;  the 
upper  memb.  0 to  55  ft.  thick.  Rests  uncon.  on  Powell  Is.  or  older  beds.  (See 
also  under  t St.  Peter  fjroup.) 

E.  T.  McKnight,  1935  (U.  8.  G.  S.  Bull.  853).  Everton  fm.  of  Yellvllle  quad., 
northern  Ark.,  is  0 to  400  ft.  thick.  It  underlies  the  unfossillferous  Jasper  Is. 
(0  to  50  ft.  thick)  and  farther  E.  In  Ark.  uncon.  overlies  Black  Rock  fm.,  of 
Beekmantown  age.  It  is  possible  later  work  may  show  that  Jasper  Is.  really 
belongs  to  Everton  fm.  The  Jasper  is  uncon.  overlain  by  true  St.  Peter  ss.  The 
Everton  as  here  Interpreted  includes  the  so-called  Joachim  Is.,  the  so-called  St. 
Peter  ss.  (here  named  Newton  sa.  memb.  of  Everton  fm.),  and  the  so-called 
Everton  Is.  (0  to  190  ft.  thick)  of  Eureka  Sprlngs-Harrison  folio.  [See  under 
Block  Rock  fm.] 

J.  Bridge.  March  1937  (personal  communication).  Everton  belongs  with  the  Chazy. 
In  fact  some  consider  it  post-Chazy. 

Ewing  limestone  member  (of  Conemaugh  formation). 

Pennsylvanian:  Southeastern  Ohio  and  northern  West  Virginia. 

E.  Orton,  1878  (Ohio  Geol.  Surv.,  vol.  3,  pp.  889.  890,  897,  and  pis.  opp.  pp.  889, 
900,  912).  Ewing  Is. — Ferruginous  Is.,  5 ft.  thick,  in  Coal  Measures,  about  80  ft. 
above  Cambridge  Is.  and  40  ft.  below  Ames  Is.  Extends  from  Sunday  Creek 
Valley  southward  to  Ohio  River. 

Named  for  Ewing  Site,  in  Sunday  Creek  Valley,  in  Hocking  or  Perry  Co. 

Excelsior  formation. 

Middle  Triassic:  Southwestern  Nevada  (Tonopah  and  Hawthorne  quad- 
rangles). 

S.  W.  Muller  and  H.  G.  Ferguson,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  47,  pp.  241-252). 
Excelsior  fm. — Dominantly  effusive  and  pyroclastic  rocks,  with  subordinate  sedi- 
ments. The  lavas  range  from  andesite  through  quartz  latite  to  rhyolite.  Is  cut 
by  intruslves  that  are  probably  of  same  age  as  the  lavas.  Thickness  12,000  ft. 
In  Pilot  and  Excelsior  Ranges  8,000  ft.  of  fm.  consists  of  massively  bedded  cherts, 
which  microscope  shows  to  be  extremely  fine-grained  water-laid  tuff  cemented  and 
largely  replaced  by  silica.  Interbedded  with  the  cherts  are  dark  tuffaceous  slates, 
a little  Impure  ss.,  and  some  lava  and  breccia.  The  cherts  are  present  in  other 
ranges  but  are  subordinate.  In  places  lenticular  lss.  occur;  these  have  yielded  some 
Middle  Triassic  fossils.  Overlies  Candelaria  fm.  (Lower  Triassic),  probably  with 
uncon.,  but  contact  not  seen.  Underlies  Lunlng  fm.  (Upper  Triassic)  with  marked 
erosion  uncon.  Named  for  Excelsior  Mtns,  where  fm.  is  well  exposed  in  Gold 
Range  min.  dlst.,  about  6 ml.  SW.  of  Mina. 

Exeter  diorite. 

Post -Carboniferous:  Southeastern  New  Hampshire  (Rockingham  County). 

C.  H.  Hitchcock,  1870  (2d  Ann.  Rept.  Geol.  N.  H.,  map  and  p.  32).  Exeter  syenites.— 
Syenitic  rocks,  of  probable  Laurentian  age,  exposed  along  Boston  A Maine  R.  R. 
btw.  Mass,  and  Maine,  especially  in  towns  of  Exeter  and  Dover  (SE.  N.  H.).  They 
form,  apparently,  an  anticlinal  mass  overlaid  by  Merrimack  slates. 
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C.  H.  Hitchcock.  1877  (Geol.  N.  H.,  pt.  2,  btw.  pp.  658  and  675),  used  Exeter  eienitc 
and  diorite. 

F.  J.  Katz,  1917  (U.  S.  G.  S.  P.  P.  108,  p.  176).  Exeter  diorite. — Generally  even, 
medium-grained  light-  to  medium-gray  hornblende-biotite  diorite  or  quartz  diorite. 
Intrudes  Klttery  qtzlte  and  Eliot  si.  Occurs  in  Exeter,  Newmarket.  Durham,  Mad- 
bury,  Dover,  and  Rollinaford  Twps,  in  Rockingham  and  Strafford  Counties.  Is  post- 
Carbf.  Named  for  occurrence  in  Exeter  Twp,  Rockingham  Co. 

Exeter  syenite. 

See  Exeter  diorite. 

Exeter  sandstone. 

Jurassic  (?):  Northeastern  New  Mexico  and  Panhandle  of  Oklahoma 
(Cimarron  County). 

W.  T.  Lee,  1902  (Jour.  Geol.,  vol.  10.  pp.  45-46).  Exeter  »s. — Firm,  hard,  and  rather 
coarse  but  even-laminated  sss.,  pink  to  white.  Consists  of  (descending)  : (1)  Mas- 
sive white  88.,  35  ft. ; (2)  loose-textured  and  readily  weathered  ss. ; (3)  massive 
chalky  white  sa.,  cross  bedded  and  cavernous  weathering.  15  ft.;  (4)  soft  shaly  ss., 
2 ft. ; (5)  massive  evenly  laminated  ss.,  ranging  from  red  at  base  to  white  at  top, 
15  ft.  Thickness  of  fm.  75  ft.  near  Exeter  P.  O.,  where  it  is  overlain  conformably 
by  Morrison  fm.  and  rests  uncon.  on  Red  Beds.  [The  P.  O.  was  formerly  spelled 
Exter.  The  town  is  now  called  Johnson.] 

T.  W.  Stanton,  1905  (Jour.  Geol.,  vol.  13.  pp.  664-665).  Exter  ss. — Massive  white  or 
pinkish  ss.  which  Mr.  Lee  has  described  as  Exter  ss.  varies  greatly  in  thickness. 
Max.  observed  was  80  ft.  Is  in  places  separated  from  overlying  Morrison  fm.  by 
40  to  50  ft.  of  gyp.  and  gypsiferous  sh.  Rests  on  Red  Beds  with  striking  angular 
uncon. 

J.  T.  Duce,  1924  (Colo.  Geol.  Surv.  Bull.  27,  pt.  3,  pp.  79-93),  stated  that  In  SE.  Colo, 
the  Exeter  ss.  appears  as  a thin  lentil  btw.  the  Morrison  and  the  Lykins  fm. 

E.  P.  Rothrock,  1925  (Okla.  Geol.  Surv.  Bull.  34,  p.  36).  Exeter  99.  underlies  Morri- 
son fm.  either  discon,  or  uncon.  It  overlies  the  red  beds  and  wedges  out  to  E.  in 
Cimarron  Valley  before  reaching  Okla. 

R.  K.  DeFord,  1927  (Okla.  Geol.  Surv.  Press  Bull.  May  3,  1927).  Exeter  99.  outcrops 
in  T.  6 N.,  R.  1 E.  ond  T.  5 N.,  R.  1 E.,  Cimarron  Co.,  Okla.,  where  it  underlies 
Morrison  fm.  (consisting  of  shs.,  variegated  shales.  Is.)  and  rests  with  angular 
uncon.  on  unnamed  variegated  shales,  which  are  absent  In  places.  Lee  described  the 
uncon.  but  did  not  mention  the  brilliantly  variegated  shules  which  in  places  are 
present  beneath  the  uncon.  and  above  the  Trlassic  red  shales. 

R.  K.  DeFord.  1927  (A.  A.  P.  G.  Bull.,  vol.  11,  No.  7.  pp.  753-755).  Exeter  ««.,  mas 
sive  ss.,  underlies  Morrison  fm.  in  Cimarron  Co.,  Okla.,  and  rests  with  angular 
uncon.  on  variegated  shales  which  were  mapped  as  Morrison  fm.  In  Okla.  Geol.  Surv. 
Bull.  34,  but  which  are  probably  Triassic. 

N.  II.  Darton,  1929  <U.  S.  G.  8.  Bull.  794,  p.  306).  One  ss.  which  lies  considerably 
below  middle  of  Morrison  fm.  in  canyon  of  Cimarron  River  In  NE.  part  of  Union 
Co.,  N.  Mex.,  has  been  called  Exeter  9h.  by  Lee.  I am  confident  it  is  same  bed  that 
appears  continuously  in  SW.  part  of  Union  Co.  and  E.  part  of  Sun  Miguel  Co.  In 
middle  of  Morrison  fm.  but  here  increased  somewhat  In  thickness.  In  piuces  the 
underlying  sh.  or  clay  is  absent  and  the  ss.  rests  uncon.  on  Triassic  “Red  Bods” 
(Dockum  group),  with  some  local  discordances  of  dip  ns  described  by  Lee.  Near 
center  of  R.  34  E.  the  surface  of  “Red  Beds'*  slopes  dowu  to  W„  and  80  ft.  of  wbai 
seems  to  be  typical  Morrison  massive  clay  lies  btw.  the  white  ss.  (Exeter)  and  the 
eroded  surface  of  the  “Red  Beds." 

B.  IL  Parker,  1930  (Kans.  Geol.  Soe.  4th  Ann.  Field  Conf.,  p.  132),  and  1933  (Jour. 
Geol.,  vol.  41,  No.  1,  pp.  40-43),  introduced  Sheep  Pen  Canyon  fm.  for  0-68  ft.  of  ss., 
of  Triassic  (?)  age,  in  Union  Co.,  NE.  N.  Mex.,  which  he  stated  overlies  81oan 
Canyon  fm.  and  underlies  Exeter  ss.,  “with  which  it  has  been  confused.’’ 

C.  W.  Sanders,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  7,  p.  866).  Writer  believes 
Exeter  sh.  is  a ss.  lentil  In  lower  part  of  Morrison  fm. 

B.  II.  Parker,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  11,  pp.  1544-1546).  In  Cimarron 
Valley,  N.  Mex.,  Morrison  fm.  rests  on  Todilto  (?)  fm.  (0  to  15  ft.  thick),  which 
rests  on  Exeter  99.  (0  to  80  ft.  thick),  which  in  places  lies  on  Sheep  Pen  ss.,  in 
places  on  the  older  Sloan  Canyon  fm.,  and  in  places  on  the  still  older  Dockum 
group.  The  Sloan  Canyon  has  been  mistaken,  by  some  geologists,  for  Morrison  fm., 
which  has  resulted  In  inclusion  of  Exeter  rb.  in  the  Morrison. 

The  U.  S.  Geol.  Survey  still  treats  Exeter  ss.  as  a distinct  frn.,  older  than 
Morrison. 
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*Exogyra  arietina  clay.  . 

fExogyra  nrietlna  marl. 

Paleontologic  names  for  Lower  Cret.  beds  in  Tex.  that  were  later  named 
Del  Rio  c lay. 

tExogyra  ponderosa  marl. 

Paleontologic  name  for  Upper  Cret.  beds  in  eastern  Tex.  that  were  later 
named  Taylor  marl.  The  Brownstown  marl  of  Veatch  (which  in  Ark. 
includes  Oxan  fm.)  has  also  been  called  "Exogyrn  ponderosa  marl." 

tExogyra  texana  clay. 

Paleontologic  name  for  Lower  Cret.  beds  In  Tex.  later  named  Walnut  clay. 

Extension  formation. 

Upper  Cretaceous:  British  Columbia. 

C.  H.  Clapp,  1912  (Canada  Geol.  Surv.  Sunim.  Rapt  1911,  p.  97). 

Extension  breccia  (intrusive). 

Tertiary:  Central  Nevada  (Tonopah  district). 

T.  B.  Nolan.  1930  (Cnlv.  Nev.  Bull.,  vol.  24.  No.  4.  p.  17).  Extension  breccia. — Name 
has  been  locally  used  in  Tnnopab  diet,  for  an  Intrusive  mass  of  breccia  whose  rela- 
tions are  best  exposed  In  Tonopah  Extension  mine;  and.  as  it  is  desirable  to  distin- 
guish this  mass,  the  name  is  retained  here.  In  previous  mapping  this  fm.  has 
probably  been  Included  in  either  Tonopah  fm.  or  “Montana  breccia.”  Max.  thickness 
probably  in  neighborhood  of  1.000  ft.  Is  younger  than  Mixpah  trachyte,  for  it 
includes  fragments  of  that  rock,  and  is  intruded  by  West  End  rhyolite.  Probably 
formed  in  same  general  period  of  volcanic  activity  as  Tonopah  fm.  and  Its  associated 
flows. 

iExter  sandstone. 

Same  as  Exeter  is.,  the  spelling  used  in  original  definition  and  most  subse- 
quent repts,  although  the  correct  spelling  of  the  town  (In  Union  Co., 
N.  Mex.)  for  which  It  was  named  Is  said  to  be  Exter.  The  town,  how- 
ever, Is  now  known  as  Johnson. 

Fabre  series. 

Pre-Cambrian : Quebec. 

It.  Harvle,  Jr.,  1911  (Quebec  Dept.  Colonisation,  Mines,  and  Fisheries,  Mines  Branch, 
PP-  9,  15). 

Knctoryville  moraine. 

Pleistocene  (Wisconsin  stage).  NE.  N.  Y.  (Essex  Co.).  Named  for 
Factoryvllle.  See  N.  Y.  State  Mus.  Bull.  187,  1016. 

Kaguudas  conglomerate. 

Term  applied  by  J.  F.  Carll  (2d  Pa.  Geol.  Surv.  Rept.  I,  pp.  38-10,  1875) 
to  the  coarse  cgl.  that  appears  in  hill  tops  at  Fagundas,  Warren  Co., 
NW.  Pa.,  which  Is  said  to  be  same  as  Olean  cgl.  memb.  of  Pottsvllle  fm. 

Fairfax  formation. 

Pennsylvanian  (Conemaugh)  : Northeastern  West  Virginia  and  western 
Maryland. 

N.  H.  Darton  and  J.  A.  Taff,  1896  <U.  8.  0.  8.  Piedmont  folio,  No.  28).  Fairfax 
fm. — Lower  half  has  thin  and  impure  as.  beds  interxtrattfled  with  thicker  beds 
of  sh.  and  contains  two  thin  and  poor  coal  beds.  Upper  half  is  clay  alt.  and 
minor  bands  of  sandy  sh.,  with  a bed  of  ss.  (20  ft.  thick)  nearly  20  ft.  below  top 
and  an  18-fnch  coal  bed  40  to  50  ft.  below  top.  Upper  limit  of  fm.  is  base  of 
Elkgarden  coal  or  14-foot  bed.  Thickness  about  300  ft  Underlies  Elkgarden  fm. 
and  overlies  Bayard  fm.  Exposed  around  Fairfax,  Urant  Co.,  W.  Va. 
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Fairfax  limestone.  . 

Pennsylvanian : Northern  West  Virginia. 

D.  B.  Reger.  1923  (W.  V«.  Geol.  Surv.  Tucker  Co.  Rept.  pp.  130.  149.  150).  Fairfax 
In. — Hard  gray  la..  2 ft.  thick.  visible  near  summit  of  Fairfax  Knob.  Grant  Co. 
Lies  about  5 ft.  beneath  Pittsburgh  coal  and  about  3 ft.  above  Morantown  coal.  A 
fresh-water  deposit  near  top  of  Conemaugh  series. 

Fairfax. 

Eocene:  Western  Washington  (Puget  Sound  region). 

See  under  Melmont. 

Fairfield  slate. 

Upper  Ordovician : New  York. 

L.  Vanuxem,  1842  (Geol.  N.  Y.,  pt.  3,  pp.  56-00),  stated  that  Utica  si.  Is  Fairfield  nl. 
of  repts,  but  compiler  has  been  unable  to  find  any  previous  use  of  Fairfield.  W.  W. 
Mather  also  stated  (Geol.  N.  Y.,  vol.  1,  p.  367,  1843)  that  Fairfield  si.  Ls  e 
synonym  of  Utica  si. 

Fairfield  member.  (In  Cuyahoga  formation.) 

Mississippian : South-central  Ohio. 

J.  E.  Hyde.  1915  (Jour.  Geol.,  vol.  23,  pp.  656,  657,  671).  Fairfield  memb. — Alter- 
nating sss.  and  shales ; the  sss.  typically  coarse,  reddish,  yellowish,  brown  or 
bluish  gray,  sometimes  pebbly  and  commonly  in  massive  members,  20  to  60  ft. 
thick,  with  intervening  shaly  members  of  similar  thickness ; the  sh.  strata  formed 
of  thin  interbedded  brs.  and  shales,  the  former  likely  to  be  very  coarse  even  where 
thin.  Thickness  200  to  330  ft.  Included  In  Cuyahoga  fm.  of  Fairfield  and  Hocking 
Counties.  Overlies  Lithopolls  memb.,  and  underlies  Black  Hand  memb.  (restricted 
use  of  Black  Hand]. 

Named  for  development  in  Fairfield  Co. 

Fairfield  coal  group.  (In  Mesa verde  group.) 

Name  locally  applied  to  basal  900  ft.  of  Williams  Fork  fm.  (Upper  Cret.) 
in  Meeker,  Axial,  and  Monument  Butte  quads.,  NW.  Colo.  Underlies 
Twenty-mile  ss.  memb.  and  overlies  Trout  Creek  ss.  memb.  of  lies  fm. 
Named  for  Fairfield  mine,  Meeker  quad.  (See  U.  S.  G.  S.  Bull.  812C,  by 
E.  T.  Hancock  and  J.  B.  Eby,  1930,  pp.  206,  288-230,  etc.) 

Fairhaven  diatomaceous  earth  member  (of  Calvert  formation). 

Miocene:  Eastern  Maryland. 

G.  B.  Shattuck,  1904  (Md.  Geol.  Surv.  Miocene  vol.,  p.  Ixxil).  Fairhaven  diatoma- 
ceoun  earth  memb. — Characterized  by  presence  of  large  proportion  of  diatoms 
embedded  in  a very  finely  divided  quartz  matrix.  Only  small  amount  of  calc, 
material.  Consists  of  (descending)  20  ft.  of  diatomaceous  earth ; 1 ft.  white 
sand  locally  Indurated  to  ss. ; and  2 to  6 ft.  of  brownish  sand.  Named  for 
Fairhaven,  Anne  Arundel  Co. 

Falrlee  granite  gneiss. 

Cambrian:  Northeastern  Vermont  (Orange  County). 

K.  J.  Foyles  and  C.  II.  Richardson,  1929  (16th  Rept.  Vt.  State  Geol.,  table  opp.  p. 
288),  listed  this  name  in  Camb.  of  eastern  Vt.,  but  without  definition.  Probably 
named  for  Falrlee  Twp.  McCube  quad.,  Orange  Co.,  or  some  of  the  geographic 
Falrlee  features  within  that  Twp. 

J.  B.  Hadley  (letter  dated  April  23,  1936).  In  my  opinion,  and  in  opinion  of  M. 
Billings,  the  fm.  referred  to,  but  not  described,  by  Foyles  and  Richardson  is 
quarts  monzonlte,  and  I am  calling  it  Fairlee  quarts  monsonite  in  rept.  in 
preparation. 

Fairmont  shale  member  (of  Hennessey  shale). 

Permian:  Central  northern  Oklahoma. 

F.  I..  Aurin,  H.  G.  Officer,  and  C.  N.  Gould.  1926  (A.  A.  P.  G.  Bull.,  vol.  10.  pp. 
786-799).  Fairmont  eh.  memb. — The  lower  250  ft.  of  Hennessey  sh.,  contesting 
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largely  of  deep-red  clay  sh.,  not  conspicuously  laminated,  but  blocky  and  breaking 
with  a characteristic  conchoidul  fracture.  Has  scattered  thin  white  or  greenish 
bands  or  Btreaks,  rarely  more  than  a few  inches  thick.  Is  composed  of  alter- 
nating hard  and  soft  layers.  Underlies  Bison  banded  meuib.  of  Hennessey  sh. 
Named  for  exposures  near  Fairmont.  Garfield  Co. 

J.  M.  Patterson,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  3,  pp.  253-254).  Since  the 
beds  lying  above  redefined  top  of  Gurber  fm.  are  predominantly  red  sh.  for 
several  hundred  ft.,  it  is  proposed  that  Fairmont  memb.  of  Hennessey  fm.  include 
the  beds  btw.  top  of  redefined  Garber  fm.  and  base  of  Bison  banded  memb.  of  the 
Hennessey.  Part  of  the  Fairmont  as  thus  redefined  was  mapped  as  Garber  by 
Aurin,  Officer,  and  Gould.  At  least  200  ft.  of  lower  part  of  Fairmont  shales  are 
exposed  above  the  Garber  in  Logan  Co.  The  Fairmont  is  at  least  90  percent,  sh., 
with  thin  beds  and  lenses  of  fine  ss.  throughout.  The  sh.  is  red,  blocky,  non- 
laminated,  sandy,  and  contains  dolomitic  concretions ; sun  cracks  locally.  Lenses 
of  ss.  like  underlying  Garber  ss.  occur  in  basal  50  ft.  of  the  Fairmont.  The 
bss.  above  basal  50  ft.  are  finer  grained  than  any  ss.  in  Stillwater.  Wellington,  and 
Garber  fms. ; are  reddish  brown  to  gray,  thin,  cross-bedded,  lenticular,  and  rarely 
more  than  5 ft.  thick.  Thin  dolomitic  cgls.  are  generally  found  at  bases  of 
the  sss. 

J.  C.  Ross.  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  3,  p.  255).  [See  under  Oarber  as.] 

Fairmont  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Southern  Minnesota  and  northern  Iowa. 

F.  Leverett,  1932  (U.  S.  G.  S.  P.  P.  161,  pp.  90  93).  Composed  of  unnamed  members. 
The  town  of  Fairmont,  Martin  Co.,  Minn.,  stands  on  this  morainic  system,  which 
may  blend  with  Gary  morainic  system  in  SW.  Minn. 

tFairmount  gneiss. 

Pre-Cambrian:  Southeastern  Pennsylvania. 

T.  D.  Rand,  1887  ( 2d  Pa.  Geol.  Surv.  Ann.  Rept.  1886,  pp.  1601-1603).  Fairmount 
gneiss. — Fine-grained  orthwlase-ulbite-musoovlte  gneiss  which  forms  hill  at  Fair- 
mount.  DifTers  from  all  other  gneisses  in  vicinity  in  containing  numerous  veins  or 
beds  of  granite,  generally  very  coarse.  Has  been  quarried  at  Fairmount.  Is  over- 
lain  by  mica  schists  and  hornblende  schists. 

Is  a part  of  Wissahickon  fm. 

Fairmount  limestone  member  (of  Fairvlew  formation). 

Upper  Ordovician:  Southwestern  Ohio,  southeastern  Indiana,  and  northern 
Kentucky. 

J.  M.  Nickles,  1902  (Cincinnati  Soc.  Nat.  Hist.  Jour.,  vol.  20,  p.  78).  Fairmount  or 
Dckayia  asp»ra  beds. — Alternating  thin-bedded  bluish  Iss.  and  bluish,  pale  yellow- 
ish, or  brownish  Bhales,  80  ft.  thick.  Overlain  by  Bellevue  or  Monticulipora 
moles  ta  beds  and  underlain  by  Mount  Hope  or  Amplexopora  sept  ova  beds. 

Upper  memb.  of  Fairvlew  fm. 

Named  for  Fairmount,  a part  of  Cincinnati,  Ohio. 

Fairmount  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian:  Central  eastern  Illinois  (Vermilion  County). 

E.  F.  Lines,  1912  (111.  Geol.  Surv.  Bull.  17,  pp.  59.  75).  “Fairmount”  la. — Important 
Penn.  Is.  outcropping  over  area  of  less  than  2 sq.  mi.  near  Fairmount,  Vermilion  Co. 
Used  in  manufacture  of  Portland  cement.  Included  in  McLeansboro  fm.  [Used 
by  E.  F.  Lines  in  quotation  marks  and  probably  is  economic  term  only.  1 

J.  E.  Lamar  and  II.  B.  Willman,  1934  (111.  Geol.  Surv.  Bull.  61.  pp.  129-138). 
La  Salle  fm.  includes  the  16  to  20-foot  Is.  in  Vermilion  Co.  called  Fairmount  Is. 

tFairmount  slate. 

Upper  Cambrian:  Northwestern  Georgia  (Gordon  County). 

H.  K.  Shearer,  1918  (Ga.  GeoL  Surv.  Bull.  34,  map  opp.  p.  43).  [ Conasauga  ( Fair- 

mount ) si.  Is  name  used  on  map.  In  text  the  rocks  are  called  “the  green  si.  belt 
of  Conasauga  fm.”]  Although  Conasauga  fm.  is  areally  one  of  most  important  of 
Paleozoic  area  of  Ga.,  the  green  si.  deposits  are  confined  to  comparatively  small  belt 
along  E.  border  of  outcrop  of  fm.  In  the  slate-bearing  area  of  the  fm.  no  younger 
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fms.  are  present.  On  account  of  folding  and  fanning  it  U impossible  to  sit 
whether  the  si.  beds  represent  top  or  bottom  of  Conasauga  fm. 

Preoccupied  by  other  uses  of  Fairmount. 

Named  for  development  about  Fairmount,  Gordon  Co. 

Fairport  chalky  shale  member  (of  Carlile  shale). 

Upper  Cretaceous:  North-central  Kansas. 

W.  W.  Bubey  and  N.  W.  Bass.  1925  (Kans.  Geol.  Surv.  Bull.  10,  pp.  16,  40).  Fairport 
chalky  th,  mcmb.  of  Carlilr  th. — Chalky  sh.  and  thin  bed*  of  chalk.  85  ft.  thick, 
forming  basal  memb.  of  Carlile  sb.  in  Bussell  Co.  Replaces  "Ostrea  shales”  of 
Logan.  Underlies  Blue  Hill  ah.  memb.  and  overlies  Greenhorn  la.  Named  for 
exposures  a few  mi.  8.  and  W.  of  Fairport,  Russell  Co. 

Fairvlew  dlorite. 

Tertiary:  Central  southern  Colorado  (Silver  ClifT-Rosita  Hills  region). 

W.  Cross,  1896  (U.  S.  G.  8.  17th  Ann.  Rept.,  pt.  2,  p.  291).  Fairviete  iiorite. — Dikes 
and  irregular  masses.  Named  tor  Mount  Fairvlew. 

Fairview  formation.  (In  Maysvllle  group.) 

Upper  Ordovician : Southwestern  Ohio,  southeastern  Indiana,  and  north 
central  Kentucky. 

R.  S.  Bossier.  1906  (U.  8.  Nat.  Mus.  Proc.,  vol.  30,  p.  10).  Fairrieir  fm. — Name  pro- 
posed to  Include  J.  M.  Nickles'  divisions  Mount  Hope  aud  Fairmount.  About  100 
ft.  thick.  Overlain  by  McMillan  fm.  and  underlain  by  Eden. 

Lower  fm.  of  Maysvllle  group. 

Named  for  Fairview  Heights,  Cincinnati,  Ohio. 

tFnirview  formation. 

Lower  Cambrian : Alberta  and  British  Columbia. 

C.  D.  Walcott,  1908  (Smithsonian  Misc.  Coll.,  vol.  53,  No.  1804.  pp.  2.  5).  Fairrirtc 
fm. — Gray  qtiltlc  s*s„  1,000+  ft.  thick  on  E.  slope  of  Fairview  Mtn.  Base  not 
seen.  Underlies  Lake  Louise  fm.  Type  loe.  Is  NE.  slope  of  Fairview  Mtn. 

C.  D.  Walcott.  1917  (Smithsonian  Misc.  Coll.,  voL  67,  No.  1,  Pub.  2444),  discarded 
this  preoccupied  name,  and  Included  the  beds  In  a fm.  which  he  named  Fort  Mtn, 
of  which  they  form  upper  part.  See  under  Fort  Mtn  »«. 

t Fairvlew  shale. 

Upper  Devonian:  Colorado  (Pitkin  region). 

J.  M.  Hill.  1909  (U.  8.  G.  8.  Bull.  380.  pp.  24,  35-38).  “FalrviewT  th.  local  name  for 
a mottled  yellow  sh.,  40  ft.  thick,  separated  from  overlying  huff  "buckskin  la."  by  10 
ft.  of  mottled  red  sh.  and  from  underlying  “Parting"  quite  by  18  ft.  of  gray  do!. 
Crops  out  in  Quarti  Creek  dlst.  The  ore  of  Fairview  mine  (7)4  mi.  a little  w.  of  N. 
of  Pitkin)  usually  lies  In  upper  part  of  the  dol.  Just  beneath  “Fairview"  sh. 

R.  D.  Crawford  and  P.  G.  Worcester,  1916  (Colo.  Geol.  Surv.  Bull.  10).  The  ltw. 
locally  called  "Buckskin  lss.”  In  Gold  Brick  dlst.  are  underlain  by  10  to  15  ft.  of 
brownish  gray  aren.  shaleB  and  slialy  lss.,  thin-bedded  and  ripple-marked,  which  are 
locally  called  Fairvictc  th.,  because  they  form  the  hanging  wall  in  Fairview  mine. 
They  are  separated  from  underlying  white  or  red  quite,  locally  called  parting  quite 
(but  which  is  believed  to  lie  stratlgraphlcally  lower  than  so-called  "Parting"  quite 
of  I^advllle  dlst.),  by  1 ft.  of  quite  underlain  by  35  ft.  of  massive  blue-gray  or 
dark-gray  sandy  dolomltlc  Is. 

Lies  in  lower  part  of  Chaffee  fm. 

Fajardo  shales. 

Cretaceous:  Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  V.  Acad.  Scl.  Annals,  vol.  26,  p.  61).  Assigned  to  early 
Cret.  (?). 

Recent  (1031  and  1033)  repts  by  H.  A.  Mcyerhoflf  assign  this  fm.  to  Crct. 
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Falkirk  dolomite. 

Silurian  (Cayugnn)  : Western  New  York. 

G.  H.  Chadwick,  1917  (Geol.  Soc.  Am.  Bull.,  vol.  28,  pp.  173-174).  Falkirk  dot. — 
Brownish  and  bituminous;  below  massive  and  often  producing  waterfalls.  Thick- 
ness 30  feel.  Underlies  Scajaquada  dark  shales  and  blocky  waterlimes,  and 
overlies  O-atka  beds.  Is  a part  of  the  Bertie  [Is.  memb.  of  Sallna  fm.]. 

Derivation  of  name  not  stated. 

Fall  Creek  conglomerate  lentil  (of  Chemung  formation). 

Upper  Devonian:  Northeastern  Pennsylvania  (Bradford  County)  and 
central  southern  New  York?  (Ithaca?  region). 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  Qv  pp.  74-79,  82,  98,  100,  236).  Fall 
Creek  cp/.— Rather  coarse,  very  hard  yellow  sandrock,  full  of  shells  in  lower  layers. 
Contains  many  fragments  of  coaly  material  derived  from  carbonized  plants.  Bottom 
layer  is  mass  of  shells.  Type  loc.,  Fall's  Creek,  In  Bradford  Co.  Same  as  Cascade 
88.  and  Panama  cgL 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  Final  Rept.,  vol.  2,  p.  1566).  Mr.  Sherwood’s 
claim  to  have  identified  Fall  Creek  ogl.  through  southern  counties  of  N.  Y.  with 
Venango  third  oil  sand  rock  Is  hardly  worth  consideration. 

H.  S.  Williams,  1906  (Sci„  n.  s.,  vol.  24,  pp.  365-372).  Fall  Creek  cgl.  lentil,  top 
memb.  of  Chemung  fm.  at  Ithaca,  N.  Y.,  is  Interpreted  to  be— cgl.  of  that  name  In 
Bradford  and  Tioga  Counties,  Pa.  Thickness  0 to  10  ft.  Overlies  Wellsburg  ss. 
memb.  of  Chemung. 

H.  S.  Williams,  1906  (Jour.  Geol.,  vol.  14,  p.  579).  Fall  Creek  cgl.  lentil,  0 to  10 
ft.  thick ; top  memb.  of  Chemung  fm.  at  Ithaca,  N.  Y. 

H.  S.  Williams,  1907  (Am.  Ass.  Adv.  Sci.  Proc.,  vol.  56,  pp.  265-267)  and  1909 
(U.  S.  G.  S.  Watkins  Glen-Catatonk  folio.  No.  169).  A tbln  band  of  eg),  in  top 
of  Chemung  fm.  at  Ithaca,  N.  Y.,  is  supposed  to  be  same  as  Fall  Creek  cgl.  of 
Bradford  Co.,  Pa.  It  overlies  Leptoetrophia  zone,  top  bed  of  Wellsburg  ss.  memb. 
of  Chemung. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  369),  included  Fall  Creek  cgl. 
in  Chemung  of  central  N.  Y.  On  p.  406  she  stated : Wellsburg  ss.,  typically  exposed 
at  Wellsburg,  Chemung  Co.,  contains  near  top  a 10-foot  lentil  of  cgL,  the  Fall 
Creek  cgl. 

Q.  H.  Chadwick,  1933  (Pan-Am.  Geol.,  vol.  60,  p.  323).  In  Tioga  Co.,  Pa.,  the 
Dunkirk  Bh.  includes  Fall  Creek  cgl.,  which  rests  on  true  Chemung  and  belongs  In 
Canadaway  group. 

B.  Willard,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  593).  It  looks  to  writer 
as  if  Fall  Creek  cgl.  is  below  LutherB  Mills  coqulnite,  perhaps  50  ft.  lower.  I.  C. 
White’s  correlation  of  it  with  Cascade  ss.  Is  perhaps  nearer  the  truth  than  la 
usually  supposed. 

Fallis  member  (of  Wellington  formation). 

Permian:  Central  northern  Oklahoma  (Logan  and  Lincoln  Counties). 

J.  M.  Patterson,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  3,  pp.  243,  248+).  Fallie 
memb.  of  Wellington  fm. — Basal  240  ft.  of  Wellington  fm.  In  Logan  and  Lincoln 
Counties.  At  least  90  percent  Is  ss.,  friable,  micaceous,  reddish  brown.  Includes 
red  sh.  lenses  with  max.  thickness  of  20  ft.  Fossil  wood  and  imperfect  barite 
rosettes  locally.  Base  is  In  places  marked  by  bed  of  dolomitlc  cgl.  2±  ft.  thick, 

which  forms  ledges  In  T.  15  N.,  R.  2 E.  Tops  of  the  shales  are  generally  marked 

by  dolomitlc  cgls.  The  sh.  Increases  to  N.,  and  W.  of  Stillwater  probably  50  per- 
cent of  it  is  sh.  Overlies  Stillwater  fm.  Named  for  town  of  Fallis,  sec.  29,  T. 
15  N.,  R.  2 E.,  Lincoln  Co.  The  P.  O.  of  Fallis  Is  about  40  ft.  above  base  of 
the  ss.  Contact  with  overlying  Iconlum  memb.  of  Wellington  is  shown  1%  ml. 

E.  of  Iconlum,  50  ft  E.  of  SW.  cor.  of  sec.  12,  T.  10  N.,  R.  1 E.,  Logan  Co., 

at  1,109  ± ft  elev. 

Fall  River  sandstone. 

Pennsylvanian:  Southeastern  Kansas. 

Robt  Hay,  1887  (Kans.  Acad.  Sci.  Trans.,  vol.  10,  p.  7 and  cross  section).  Fall 
River  88. — Massive  ss.,  85  ft  thick,  toward  top  of  section  in  Wilson  Co.  Overlain 
by  150  ft.  of  sb.,  ss.,  and  Is.,  with  alluvium  and  gravel  at  top.  Separated  from 
underlying  Dun  Is.  by  145  ft.  of  sh.,  Is.,  and  ss. 
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Named  for  Fall  River,  Greenwood  Co. 

There  is  no  other  record  of  this  name.  According  to  R.  C.  Moore,  15)36 
(Kans.  Geol.  Surv.  Bull.  22,  p.  124),  Dun  is.  of  Hay  included  Plattsburg, 
Vilas,  and  Stanton  fms. 

Fall  River  sandstone.  (In  Inyan  Kara  group.) 

Lower  Cretaceous:  Western  South  Dakota  (Black  Hills  region),  north- 
eastern Wyoming,  and  (in  wells)  southeastern  Montana. 

W.  L.  Russell,  1927  (Am.  Jour.  Sci.,  5th,  vol.  14,  p.  402).  It  has  been  shown  by 
writer  elsewhere  (S.  iHik.  State  Geol.  and  Nat.  Hist.  Surv.  Bull.  14,  1927,  in 
press)  that  Bo-ealled  Dakota  ss.  of  Bluck  Hills  region  is  in  reality  older  than  true 
Dakota,  and  it  will  be  called  Fall  River  fm.  In  this  paper.  Overlies  Fuson  fm.  and 
underlies  Graneros  sh.  (Type  loc.  not  stated.] 

W.  L.  Russell,  1928  (Econ.  Geol.,  vol.  23,  No.  2,  pp.  136-137).  The  so-called  Dakota 
ss.  of  Black  Hills  region  is  here  renamed  Fall  River  fm.  According  to  fossil 
plants  Identified  by  E.  W.  Berry  it  is  much  older  than  typical  Dakota  ss.  of 
eastern  Nebr.  It  consists  of  75  ft.  of  sss.  and  interbedded  shales  underlying 
Graneros  sh.  and  overlying  Fuson  sh.  Tyi>e  loc.  is  at  Evans  quarry,  on  Fall 
River,  below  Hot  Springs,  Fall  River  Co.,  S.  Dak. 

W.  W.  Rubey,  1930  (U.  S.  6.  S.  P.  P.  165A,  p.  5).  Fall  River  ss.  is  so-called 
Dakota  ss.  of  previous  repts  on  Black  Hills  region.  It  is  top  fm.  of  Inyan  Kara 
group,  of  Lower  Cret.  age,  and  named  for  exposures  along  Inyan  Kara  Creek 
in  NE.  part  of  Moorcroft  quad.,  Wyo.  Conformably  underlies  Graneros  sh.  and 
overlies  Fuson  fm.  Continental  except  upper  20  ft.,  which  contains  marine 
fossils. 

Falla  formation. 

Lower  Ordovician  (Chazy)  : Central  southern  Oklahoma  (Arbuckle  and 
Wichita  Mountains). 

E.  O.  Ulrich  in  1928,  at  N.  Y.  meeting  of  0**01.  Soc.  Am.,  exhibited  a ms.  chart 
(which  he  did  not  publish)  in  which  he  divided  Simpson  fm.  of  Okla.  Into  (descend- 
ing) Bromide,  Criner,  Tulip  Creek,  McLlsh,  Falls,  Nebo,  and  Joins  Ranch.  In 
Feb.  1930  (U.  S.  Nat.  Mu*.  Proc.,  vol.  70.  art.  21,  p.  73)  Ulrich  published  the 
following  as  his  subdivisions  of  Hlmpson  fm.  (descending)  Bromide,  Criner,  Tulip 
Creek,  Falls,  McLish,  Oil  Creek,  and  Joins.  C.  E.  Docker,  however,  In  Dec.  1930 
(A.  A.  P.  G.  Bull.,  vol.  14,  No.  12,  p.  1495),  published  Ulrich's  1928  list,  as 
“reported  by  Dr.  Chas.  N.  Gould.” 

C.  E.  Decker,  1930  (A.  A.  P.  G.  Bull.,  vol.  14,  No.  12,  pp.  1498-1505),  divided 
Simpson  fm.  into  (descending)  : Bromide  (of  Trenton  and  Black  River  age)  ; Tulip 
Creek  (of  Black  River?  age)  ; McLish  (of  Chazy  age,  and  name  as  Falls, 
abandoned)  ; Oil  Creek  (of  Chazy  age)  ; Joins  (of  Chazy  age)  ; und  basal  cgl. 
(of  Beekmantown?  age). 

C.  E.  Decker  and  C.  A.  Merritt,  1931  (Okla.  Geol.  Surv.  Bull.  55,  pp.  12,  98).  Falls 
Creek  is  approx.  = McLish  to  E.  and  has  been  discarded.  [See  under  McLish  fm. 
On  p.  28  they  say  : Because  of  interlocking  of  faunas,  that  which  was  temporarily 
called  Falls  fm.  has  now  b«*en  included  in  the  McLish.] 

E.  O.  Ulrich,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  105).  Falls  fm.  is 
older  than  McLish.  [Sec  this  entry  under  McLish  fm.] 

C.  E.  Decker,  1933.  See  this  entry  under  Simpson  fm. 

Named  for  exposures  on  Falls  Creek,  in  Murray  Co.,  sec.  33,  T.  1 S.,  R.  2 E. 

tFalls  sandstone. 

A name  that  has  locally  been  applied  to  Homewood  ss.  memb.  in  southern 
W.  Va.,  because  it  forms  the  falls  in  Kanawha  River. 

Falls  City  limestone.  (In  Admire  shale.) 

Pennsylvanian : Southeastern  Nebraska  and  eastern  Kansas. 

G.  E.  CondVa  and  N.  A.  Bengston,  1915  (Nebr.  Acad.  Sci.  Pub.,  vol.  9,  No.  2.  pp.  9, 
17,  30).  Falls  City  Is. — Usually  one  massive  bed,  brownish  mottled,  soft,  resinous; 
hardens  on  exposure.  Thickness  3 ft.  to  6 ft.  4 In.  Lies  18  to  37  ft.  above 
Aspinwall  Is. 
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G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.),  named  the  beds  overlying 
Falls  City  Is.  and  underlying  Americus  Is.  the  Went  Branch  ah.,  and  the  beds 
underlying  Falls  City  Is.  the  Aspinxoall  ah.;  but  In  1932  he  discarded  Asp! n wall 
sh.  and  named  the  beds  immediately  below  Falls  City  is.  the  Howxby  ah.  On  p. 
82  of  1927  rept.  cited  Condra  stated  type  loc.  of  Falls  City  Is.  to  be  In  Lehmer 
quarry,  sec.  32,  2%  ml.  S.  and  mi.  W.  of  Falls  City,  Richardson  Co. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  transferred  all  beds  above  Brownville 
Is.  to  Perm.  (See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wllmarth,  1936.) 

Falls  City  shale. 

Eocene  (Jackson):  Southeastern  Texas  (Fayette,  Gonzales,  Karnes,  and 
Atascosa  Counties). 

A.  C.  Elllsor,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  11,  pp.  1302,  1314,  etc.).  Falla 
City  ah. — Series  of  chocolate-colored  bentonitic  shales  and  carbonaceous  shales 
with  thin  lenses  of  sand,  in  places  fosslliferous.  As  Tcxtularia  hockleyenaia  is 
found  in  these  shales  it  is  advisable  to  name  them  so  as  to  differentiate  them  from 
the  McElroy.  The  sh.  also  carries  typical  Whltsett  species.  Is  a lower  zone 
of  Whltsett  fm.  as  here  defined.  Type  loc.  is  W.  of  Falls  City,  in  bed  of  San 
Antonio  River,  forming  the  falls  of  the  river.  Occurs  in  Fayette.  Gonzales,  Karnes, 
and  Atascosa  Counties.  Overlies  Dllwortli  sand  (basal  Whltsett)  and  underlies 
Stone’s  8witch  sand. 

t Falls  Creek  formation. 

Lower  Ordovician  (Chazy)  : Central  southern  Oklahoma  (Arbuckle  and 
Wichita  Mountains). 

See  under  McLish  fm. 

Falls  Mills  limestone.  (In  Hinton  formation.) 

Mississippiun : Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  295,  338).  Falla  if  ilia  la. — Yellow',  shaly  Is.,  0 to  5 ft.  thick,  with  marine 
fossils.  Underlies  Falls  Mills  sh.  and  overlies  Upper  Flvemile  sh. ; all  members 
of  Hinton  group  [fm.].  Type  loc.  along  Bluestoue  River  slightly  NW.  of  Falls 
Mills,  Tazewell  Co.,  Va.  Also  observed  in  Summers  Co.,  W.  Va. 

Falls  Mills  sandstone.  (In  Hintou  formation.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia 

(Tazewell  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer.  Monroe,  and  Summers  Counties, 
pp.  295,  335).  Falla  JUilla  aa. — Greenish-gray  ss.,  usually  massive  and  fairly 
coarse,  but  in  places  shaly  ; 25  to  50  ft.  thick.  Underlies  Lower  Pluto  sh.  and 
overlies  Falls  Mills  sh. ; all  members  of  Hinton  group  [fm.].  Noted  iu  Mercer 
and  Summers  Counties,  W.  Va.  Type  loc.  is  in  edge  of  Tazewell  Co.,  Va.,  Just  W. 
of  Falls  Mills  Station,  where  it  makes  falls  across  Bluestone  River. 

Falls  Mills  shale.  (In  Hinton  formation.) 

Mississippian:  Southeastern  West  Virginia  and  southwestern  Virginia 

(Tazewell  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer.  Monroe,  and  Summers  Counties, 
pp.  295,  336).  Falla  MUla  ah. — A calc,  or  red,  sandy  and  variegated  deposit,  8 to 
50  ft.  thick;  lenticular  ss.  In  lower  part;  marine  fossils.  Underlies  Falls  Mills  ss. 
and  overlies  Falls  Mills  Is.;  all  members  of  Hinton  group  [fm.].  Type  loc. 
along  Bluestone  River  slightly  NW.  of  Falls  Mills,  Tazewell  Co.,  Va.  Also 

observed  in  Mercer  and  Summers  Counties,  W.  Va. 

Falmouth  formation. 

Pleistocene:  Jamaica. 

R.  T.  Hill,  1899  (Harvard  Coll.  Mu*.  Comp.  Zool.  Bull.,  vol.  34,  pp.  101-102) 


151627° — 38 46 
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Falmouth  moraine. 

Pleistocene:  Southeastern  Massachusetts  (Barustable  County). 

N.  8.  Shaler,  1898  ( 0.  S.  G.  8.  18th  Ann.  Kept.,  pt.  2.  pp.  353-556). 

Named  for  occurrence  In  town  of  Plymouth,  Barnstable  Co.  Is  of  Wiscon- 
sin age.  Present  on  Cape  Cod. 

Falmouth  pegmatite. 

Pre-Ca rbonlferous  (?):  Southwestern  Maine. 

F.  J.  Katx,  1917  (U.  S.  G.  S.  P.  P.  108,  p.  175).  Falmouth  peffmallte. — Normal 
medium  to  very  coarse-grained  pegmatite,  occurring  as  dikes.  With  it  Is  associ- 
ated a fine-grained  white  or  light-gray  garnetiferous  aplite.  Intrudes  Berwick 
gneiss.  Assigned  to  pre-Carhf.  (7).  Named  tor  exposures  in  Falmouth  Twp. 
Cumberland  Co. 

On  1983  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  appear  to  be  included 
in  pre-Camb. 

tFalse  Dove  limestone. 

See  under  Ward  l*. 

Famine  series. 

Devonian : Quebec. 

B.  R.  MacKay,  1921  (Canada  Geol.  8urv.  Mem.  127,  pp.  12,  31). 

Fanney  rhyolite. 

Tertiary : Mogollon  district.  New  Mexico. 

H.  G.  Ferguson,  1927  (U.  8.  G.  8.  Bull.  787).  The  only  rock  in  Mogollon  dlat.  In 
which  spherulltlc  texture  Is  prominent.  Thickness  0 to  1.200  ft.  Older  than  Last 
Chance  andesite  and  younger  than  Mineral  Creek  andesite. 

Named  for  prominent  outcrops  in  vicinity,  of  Fanney  mine,  on  Fanney 
Hill. 

Fant  meta-andesite. 

Middle  Jurassic:  Northern  California  (Taylorsville  region). 

J.  8.  Diller,  1908  (U.  8.  G.  8.  Bull.  353).  Fant  meta-andctHtc  — Altered  andesitic 
flows  and  tuff  cgl.,  of  greenish  to  reddish  brown  color.  Thickness  more  than  150  ft. 
Is  younger  than  Hardgrave  ss.  and  older  than  Thompson  Is. 

Named  for  an  unidentified  locality  near  Taylorsville. 

This  fm.  has  been  classified  as  Lower  Jurassic,  but  according  to  C.  H. 
Crickmay,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  pp.  80-81),  It  Is  Middle 
Jurassic,  and  he  calls  the  fnx  Fant  volcanic*. 

Fant  tuff  member  (of  Catahoula  tuff). 

Tertiary  (lower  Miocene  or  Ollgoeene)  : Southwestern  Texas  Coastnl  Plain. 

T.  L.  Bailey,  1926  (Univ.  Tex.  Bull.  2645.  pp.  46,  65,  66-80,  178-179).  Fant  men ih. 
of  Qucydan  fm. — Essentially  a number  of  beds  of  Indurated  creamy-white  mud- 
flow tuff,  which  commonly  shows  sun  cracks,  interstratifled  with  friable  grayish- 
white  air-deposited  tuffs  and  greenlsb-gray  or  purplish-pink  fluvlatlle  clays  and 
sandy  clays.  Thickness  12  to  255+  ft  Basal  memb.  of  Gueydan  fm.  Grades 
into  overlying  Boledad  memb.  of  Gueydan  fm..  and  rests  on  Frio  fm.  and  on  Fayette 
fm.  with  probable  discon,  and  overlap.  Named  for  numerous  exposures  near  Fant 
City,  northern  Live  Oak  Co.  Assigned  to  Ollg.,  as  It  grades  laterally  Into  Cata- 
houla ss. 

The  Gueydan  fm.  is  same  as  Catahoula  tuff,  and  "Gueydan"  has  been  dis- 
carded. The  fm.  is  of  either  Olig.  or  lower  Mio.  age.  The  U.  8.  Geol. 
Survey  and  the  Tex.  Geol.  Survey  (as  recorded  in  Univ.  Tex.  Bull.  3232, 
1933)  include  Fant  tuff  in  Catahoula,  but  A.  C.  Ellisor,  1933  (A.  A.  P.  G. 
Bull.,  vol.  17,  No.  11),  includes  it  in  underlying  Frio  clay. 
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Farallon  Grande  breccia. 

Oligooene:  Cuba. 

S.  Taber,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  No.  4.  p.  581). 

Fargo  limestone. 

Pennsylvanian  : Southeastern  Nebraska  and  southwestern  Iowa. 

G.  E.  Condra  and  N.  A.  Bengston,  1915  (Nebr.  Acad.  Set.  Pub.,  vol.  9,  No.  2,  pp.  15, 
26,  27).  Fargo  la. — Exposed  blw.  Weeping  Water  Valley  and  Walnut  Creek,  from 
4 ml.  NW.  of  Fargo  to  near  Rulo,  and  in  spur  S.  of  Rulo.  Mnkea  prominent  cliff 
In  valley  aide  near  Fargo,  the  type  loc.  One-half  mi.  N.  of  Fargo  it  eonalata  of : 
(1)  Bluish,  massive,  brittle  la.,  1%  to  2 ft.  thick,  which  makes  a natural  riprap 
along  river  hank;  (2)  dark-blue,  carbonaceous,  clayey  to  sandy  ah.,  5 ft.;  (3)  la., 
4 ft.,  in  3 beds.  Separated  from  overlying  Preaton  [Emporia]  la.  by  14  to  34  ft.  of 
ah.  and  from  underlying  Burlingame  la.  by  11  to  29  ft  of  ah. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser„  pp.  63,  68.  67).  ‘-Fargo”  la.  of 
Condra  and  Bengston  is  Wnkaruaa  la.,  which  has  priority. 

Fargo  moraine. 

Pleistocene:  Northwestern  New  York  (Jefferson  County). 

A.  F.  Buddington.  1934  (N.  Y.  8tate  Mua.  Bull.  296,  pp.  43-44).  Extends  NE.  and 
SW.  through  Fargo,  Antwerp  quad.,  Jefferson  Co. 

Farias  beds. 

Upper  Cretaceous:  Southwestern  Texas  (Maverick  County). 

F.  M.  Getxendaner,  1931  (Tex.  Unlv,  Bur.  Econ.  Geol.,  Min.  Rea.  of  Tex.,  p.  130). 
Faria a beds  is  name  provisionally  suggested  for  a aeries  of  beds  not  described  In 
exiatlng  literature.  Known  only  from  Humble  Oil  & Refining  Co.  No.  1 Sullivan 
and  No.  1 City  Nat.  Bank,  the  latter  in  Dimmit  Co.  Thickness  0 to  900  ft.  Top 
200  ft.  very  glauconitic,  with  nonlignltlc  sandy  shales  and  impure  ass. ; middle  400 
ft.  very  ltgnltlc,  but  containing  marine  fauna ; basal  325  ft.  very  micaceous  calc, 
sandy  shales  with  a prolific  microfauna  of  basal  Navarro.  [In  section  of  Maverick 
Co.  these  beds  are  placed  below  Olmos  fm.  and  above  San  Miguel  fm.  Derivation 
of  name  not  stated.  ] 

Faria  nd. 

Name  applied  by  C.  [R.]  Keyes  (Pan-Am.  Geol.,  vol.  46,  1920)  to  76  ft.  of 
lss.  in  upper  part  of  Kootenai  fm.  of  Mont.  Derivation  of  name  not 
stated. 

Farley  limestone  bed.  (In  Lansing  ? formation.) 

Pennsylvanian : Northwestern  Missouri,  eastern  Kansas,  and  southeastern 
Nebraska. 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mlnea  vol.  13,  2d  ser.,  pp.  29, 
155).  Farley  It.  bed. — Ranges  from  a thin  layer  of  calc.  ah.  to  a bed  of  Is.  10  ft. 
thick,  seemingly  disappearing  to  NE.  Divides  Lane  sb.  memb.  of  Lansing  fm.  into 
two  parts,  the  overlying  beds  being  aren.  and  the  underlying  beds  chiefly  arglll. 
Is  bed  No.  100  of  Broadbead's  section.  Named  for  exposures  near  Farley,  Platte 
Co.,  Mo. 

R.  C.  Moore,  1931  (Kaos.  Geol.  Soc.  5th  Ann.  Field  Conf.  correlation  chart),  named 
the  Bh.  overlying  Farley  Is.  the  Bonner  Springs  »h.  and  the  sb.  underlying  it  the 
Wand  Creek  th.,  and  included  all  of  them  In  Kansas  City  group. 

According  to  N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21),  the  Lane  sh. 
of  Hinds  and  Greene  is  younger  than  true  Lane  sh.  and  corresponds  to 
upper  part  of  Wyandotte  is.  and  overlying  Bonner  Springs  sh.  of  Moore 
and  Newell ; and  Farley  is.  is  upper  memb.  of  their  Wyandotte  is.  This 
classification  is  followed  by  R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22, 
pp.  45,  120, 122) . Moore  draws  top  of  Kansas  City  group  at  top  of  Bonner 
Springs  sh.  These  changed  definitions  have  not  yet  been  considered  by 
U.  S.  Geol.  Survey  for  its  publications. 
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Farmington  sandstone  member  (of  Kirtland  shale). 

Upper  Cretaceous:  Southwestern  Colorado  and  northwestern  New  Mexico. 

C.  M.  Bauer,  1918  (U.  S.  G.  S.  P.  P.  98K).  Farmington  88.  memb.  of  Kirtland  sh. — 
Brown  resistant  ss.,  varying  in  thickness  up  to  455  ft.,  where  it  forms  bluff  on  San 
Juan  River.  To  8.  It  is  gradually  replaced  by  lenses  of  sh.  Where  thickest  it  lies 
271  ft.  above  base  of  Kirtland  and  110  ft.  below  top  of  Kirtland.  Farther  S.  it 
is  20  ft.  thick,  lies  40  ft.  below  top  of  the  Kirtland  and  830  ft.  above  base  of  Kirt- 
land. and  still  farther  S.  it  is  represented  only  by  isolated  ss.  lenses  in  the  Kirtland. 

J.  B.  Reeside,  Jr.,  1924  (U.  S.  G.  S.  P.  P.  134).  Farmington  88.  memb.  is  0 to  480  ft- 
thick,  and  of  fluviatile  origin.  Is  well  exposed  near  Farmington,  San  Juan  Co., 
N.  Mex. 

Farmington  shale.  (In  McLcansboro  formation.) 

Pennsylvanian:  Central  western  Illinois  (Fulton  County). 

T.  E.  Ravage,  1927  (Am.  Jour.  Sci.,  5th,  vol.  14,  p.  309),  applied  Farmington  $h.  to 
that  part  of  McLeansboro  fm.  of  Fnlton  Co.  underlying  Lonsdale  Is.  and  overlying 
coal  No.  7.  Thickness  and  derivation  of  name  not  stated,  but  probably  named  for 
the  town  in  Fulton  Co. 

Farm  Ridge  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Illinois.  See  F.  Leverett, 
1899  (U.  S.  G.  S.  Mon.  38,  pp.  260-261).  Farm  Ridge  of  La  Salle  Co.  is 
same  as  Grand  Ridge.  Named  for  Farm  Ridge  P.  O.,  La  Salle  Co.  Now 
said  to  be  same  as  Chat&worth  moraine. 

Farnham  limestone. 

Ordovician : Quebec. 

R.  W.  Ells,  1896  (Canada  Geol.  Surv.,  n.  s.,  vol.  7,  pp.  17J,  25J  to  27J).  Included 
In  Trenton. 

Farrer  non-coal -bearing  member  (of  Price  River  formation). 

Upper  Cretaceous:  Central  eastern  Utah  (Book  Cliffs). 

D.  J.  Fisher,  1935  (U.  S.  G.  S.  Bull.  852).  Top  memb.  of  Price  River  fm.  btw. 
Runnyside  and  Colo.  State  line.  Somber-colored  sss.  and  greenish  tinged  gray  sh.. 
410  to  1.095  ft.  thick.  Overlies  Neslen  coal-bearing  memb.  Contains  fresh-water 
fossils.  Named  for  local  mine  in  Coal  Canyon.  Has  been  traced  eastward  Into 
Colo.,  where  it  seems  approx.  = “undiff.  part  of  Mesaverde”  of  W.  T.  Lee  in 
Grand  Mesa. 

Far  Rockawny  gravels. 

Tertiary:  Southeastern  New  York  (Long  Island). 

J.  B.  Woodworth,  1901  (N.  Y.  State  Mus.  Bull.  48,  pi.  1,  map).  Yellow  gravel* 
overlying  Cret.  clays  and  sands  and  underlying  Pleist.  gravels  In  Oyster  Bay  and 
Hempstead  quads.  Assigned  to  pre-Plelst.  [On  1901  geol.  map  of  N.  Y.,  by  F.  J. 
H.  Merrill,  these  gravels  were  assigned  to  Neocene.] 

Fashing  clays. 

Eocene  (Jackson)  : Southeastern  Texas  (Karnes  County). 

A.  C.  Ellisor,  1933  (A.  A.  P.  G.  Bull.,  vol.  17.  No.  11,  pp.  1302,  1315,  etc.).  Faxhing 
dag ft. — Fossiliferous  bentonitic  green  clays,  weathering  to  heavy  sticky  clay. 
Typically  exposed  in  creeks  around  town  of  Fashing.  Crop  out  from  Frio  River 
to  W.  part  of  Karnes  Co.  Thickness  110  ft.  in  vicinity  of  Whltsett ; absent  (on 
surface  and  in  wells)  in  W.  part  of  Karnes  Co.  Overlies  Calliham  sand  and 
underlies  Olmos  sand,  all  zones  in  Whltsett  fm.  as  here  defined. 

Faulconer  limestone  member  (of  Perry ville  formation). 

Middle  Ordovician : Central  Kentucky. 

A.  F.  Foerste,  1912  (Denison  Unlv.  Sci.  Lab.  Bull.  17,  pp.  23,  32,  131,  132).  Farther 
eastward,  especially  btw.  Danville  and  Ilarrodsburg,  along  the  railroad,  this  lower 
part  of  the  Perry  ville  [memb.  of  I/exington  Is.]  is  even  more  richly  supplied  with 
sllicified  fossils,  and  the  rock  is  whiter  and  less  distinguishable  from  the  so-called 
dove-colored  Iss.  at  the  top  [of  the  Perryvillel.  Should  any  separate  designation 
for  the  lower  layers  with  the  silicifled  fossils  be  desirable,  the  term  Faulconer  is. 
^will  serve. 
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A.  M.  Miller,  1913  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  I,  pt.  1,  pp.  317-342).  Faulconer 
memb.  of  Perryville  is  a gastropod  horizon,  5 to  8 ft.  thick,  underlying  Salvlsa 
niemb.  of  Perryville  and  overlying  Flanagan. 

A.  F.  Focrgte,  1913  (Ky.  tieol.  Surv.,  4tli  ser.,  vol.  1,  pt.  1,  pp.  389,  429-430). 
Faulconer  memb.  of  Perryville  bed  is  20  to  25  ft.  thick ; consists  of  fine-grained 
Is.,  grayish  or  bluish  brown,  usually  containing  many  gastropods  and  underlain 
locally  by  coarser-grained  gray  Is.  Is  overlain  by  Salvlsa  memb.  and  underlain 
by  Woodburn  bed,  the  top  memb.  of  the  Flanagan. 

Named  for  Faulconer,  Boyle  Co. 

Faxon  limestone. 

Pre-Cambrian:  Northern  New  York  (Adirondacks). 

H.  L.  Ailing.  1918  (N.  Y.  State  Mus.  Bull.  199).  Faxon  U. — Sometimes  pure  Is.,  but 
more  frequently  siliceous.  Thickness  0 to  20  ft.  Included  in  Grenville  series. 
Caps  "Dixon”  schist.  Underlies  Swede  Pond  qtzite.  Type  loc.  Faxon  Pond, 
Warren  Co. 

H.  L.  Ailing,  1919  (Am.  Jour.  Sci.,  4th,  vol.  48,  pp.  52-53).  Faxon  la.  is  most 
erratic  memb.  of  Grenville  series.  At  type  loc.,  along  shore  of  Faxon  Pond,  near 
Graphite,  Warren  Co.,  it  lies  above  “Dixon"  schist  (preoccupied  name),  but  it  is 
absent  at  Hague  and  at  mines  in  South  Bay  dlst.,  along  shore  of  Lake  Champlain. 
It  seems  to  be  confined  to  interior  of  area.  Atiout  3^  miles  W.-NW.  of  Potters- 
ville  It  Is  represented  by  two  beds  of  paramphibolite  separated  by  a stratum  of  Is., 
and  appears  to  b«*  replacing  Swede  Pond  qtzite  by  progressive  overlap.  At  some 
localities  it  seems  to  depart  from  its  normal  position  and  to  occur  within  the 
“Dixon"  graphite  schist  and  even  beneath  it  as  well.  It  may  be  same  as  Chester- 
field Is.  of  Geo.  W.  Smith  property,  S.  of  Clintonville. 

Fayette  breccia. 

Middle  Devonian : Northeastern  Iowa. 

W J McGee,  1884  (10th  Census,  vol.  10,  Kept,  on  Building  stones,  pp.  262-203). 
Fayette  breccia. — Bed  consisting  of  angular  fragments  of  compact,  brittle  Is. 
embedded  In  matrix  of  similar  material.  Occurs  at  Fayette  [Fayette  Co.],  Quas- 
quetou  [Buchanan  Co.],  and  elsewhere. 

W.  H.  Norton,  1894  (Iowa  Acad.  Sci.  Proe.,  vol.  1,  pt.  4,  pp.  22-24).  Fayette 
breccia  of  McGee  includes  (descending):  (1)  Fragments,  fossiliferous  and  sbaly, 
involving  several  life  zones  of  Cedar  Valley  Is.;  (2)  fragmental  masses  of  tough 
gray  crystalline  or  aemicrystalllne  heavy-bedded  la.,  which  should  be  separated 
from  Cedar  Valley  is.;  (3)  fragments  of  hard  drab  un fossiliferous  [fossiliferous?] 
Is.  of  finest  grain,  often  thinly  bedded,  the  Gyroceraa  beds,  here  named  Upper 
Davenport  beds;  (4)  buff  or  brown  matrix,  fragments  small,  unfossiliferous,  named 
Lower  Davenport  beds.  Overlies  Kenwood  beds. 

W.  H.  Norton,  1895  (Iowa  Geol.  Surv.  vol.  4).  Fayette  breccia  of  McGee  Includes 
Upper  Davenport  beds  (Gyrocera#  beds)  and  Lower  Davenport  beds,  the  2 top 
members  of  Wapsipinieon  Is.,  which  is  overlain  by  Cedar  Valley  Is. 

8.  Calvin,  1898  (Iowa  Geol.  Surv.  vol.  8).  Fayette  breccia  Includes  (descending)  : 
(1)  Spirifer  pennatus  beds,  8 to  12  ft.;  (2)  barren  bed,  10  to  15  ft.;  (3) 
Gyroceraa  beds,  5 ft.;  (4)  true  brecciated  beds,  15  to  20  ft.  Is  top  part  of 
Wapsipinieon  stage  and  younger  than  Independence  sh.  of  Wapsipinieon. 

T.  E.  Savage,  1905  (Iowa  Geol.  Surv.  voL  15).  Fayette  breccia,  33  ft.  thick,  consists 
of  diverse  las.  brecciated.  Is  top  memb.  of  Wapsipinieon  stage  and  in  Benton  Co. 
uncon.  overlies  Coggon  beds  of  Wapsipinieon  stage.  Includes  Upper  Davenport 
and  Lower  Davenport. 

W.  H.  Norton,  1021  (Iowa  Geol.  Surv.  vol.  27,  p.  413).  Wapsipinieon  brecciated  beds 
include  (descending)  Spirifer  pennatun  beds,  Upper  Davenport,  Lower  Davenport, 
Independence.  Otis  (Cedar  Valley  phase),  Otis  (Vinton  phase),  Coggon  phase,  and 
Bertram.  [These  are  described  under  the  following  headings:  Upper  Davenport 
breccia.  Lower  Davenport  breccia,  Independence  breccia,  Otis  breccia,  and  Bertram 
breccia.] 

Named  for  Fayette,  Fayette  Co. 

Fayette  sandstone.  (Of  Jackson  age.) 

Eocene:  Eastern  and  southern  Texas  and  northwestern  Louisiana. 

E.  T.  Humble  and  R.  A.  F.  Penrose,  Jr..  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pi.  3.  pp. 
xxxiil,  17.  47.  57.  58,  03).  Fayette  bedn. — Sands,  sss.,  days,  and  lignites,  more  or 
less  calc.,  300  to  400  ft.  thick,  overlying  uppermost  fossiliferous  stratum  of  Marine 
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Tert.  (siliceous  and  glauconitic  Bands  and  white,  brown,  and  black  clays  with  lignite  > 
and  underlying  Quat.  Coast  clays,  on  Brazos,  Colorado  and  Rio  Grande.  (As  thus 
defined  Includes,  at  base,  Ycgiia  fm.] 

E.  T.  Dumble,  1893  (Brown  coal  and  lignite  of  Texas,  pp.  124,  154).  Fayette  die. — 
Gray  sss.  Interstrati  tied  with  gray  clays  and  gray  sands,  20  to  200  ft  thick. 
Uncon.  underlies  Lapara  beds,  and  overlies  Yegua  div.,  originally  Included  in 
Fayette. 

E.  T.  Dumble.  1894  (Jour.  Geol.,  vol.  2,  pp.  649,  552).  Fayette  sands  restricted 
to  series  of  sands  (coarse  and  angular)  and  sss.  with  some  clays,  which  contain 
large  amount  of  opaline  and  chalcedonlc  materials,  overlying  Yegua  clays  and 
underlying  Frio  clays. 

A.  Deussen,  1924  (U.  8.  G.  8.  F.  P.  126).  Fayette  ss.,  800  ft.  thick,  underlies  Frio 
clay  and  overlies  Yegua  fm.  in  coastal  plain  of  Tex.  W.  of  Brazos  River. 

E.  T.  Dumble.  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  No.  4,  pp.  424-430).  Fayette  of  type 
section  uncon.  underlies  Frio  group  and  overlies  Yegua  fm.  The  upper  500 -f-  ft. 
la  of  Jackson  age,  and  Is  here  named  Whitsett  beds.  The  lower  part,  or  true 
Fayette,  is  150±  ft.  thick,  is  uncon.  overlain  and  overlapped  by  Whitsett  beds, 
and  is  of  Claiborne  age.  These  lower  beds  are  here  named  Lipan  beds.  Their 
separation  from  the  Juckson  is  made  necessary  by  uncon.  at  their  top. 

T.  L.  Bailey,  1926  (Univ.  Tex.  Bull.  2645).  Fayette  fm.  Is  1354-  ft.  thick.  In  SW.* 
coastal  plain  of  Tex.  Is  largely  sss.,  but  includes  clay  and  sh.  Conformably 
underlies  Frio  fm.  and  overlies  Yegua  clay.  Is  basal  fm.  of  Jackson  group. 

M.  A.  Hanna,  1929  (A.  A.  I*.  G.  Bull.,  vol.  13,  p.  384).  Age  assigned  to  Fayette  ss. 
in  literature  has  ranged  from  Lower  Claiborne  (Eocene)  to  Mio.  Work  of  Deussen. 
Matson,  and  Berry,  and  later  work  by  Bailey  (Unlv.  Tex.  Bull.  2645,  1926), 
seems  sufficient  definitely  to  allocate  the  Fayette,  or,  to  quote  Deussen.  “the 
Fayette  ss.  lies  above  Jackson  fm.,  is  overlain  by  Catahoula.”  Bailey's  Gueydan  is 
approx.  = Deussen’s  Catahoula.  Miss  Alva  C.  Elltsor  has  stated  to  writer  that  she 
has  verified  this  position  of  Fayette  on  the  surface,  and  the  work  of  the  writer  has 
verified  it  in  subsurface.  It  Is  in  sense  of  Upper  Jackson  that  Fayette  Is  used  in 
this  note. 

F.  B.  Plummer.  1933  (Univ.  Tex.  Bull.  3232,  p.  681).  Fayette  is  employed  as  a 
fm.  name  for  Tex.  strata  btw.  Yegua  below  and  Catahoula  or  Frio  above,  and 
Jackson  as  a group  name  to  designate  all  Eo.  strata  above  the  Claiborne.  (In 
this  publication  Frio  was  referred  to  Olig.,  thus  making  Fayette  and  Jackson  equiv.] 
Whitsett  is  upper  meiub.  of  Fayette  fm.  (Jackson,  Eocene). 

A.  C.  Ellisor,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  11,  p.  1302).  Jackson  group 
divided  into  (descending)  Whitsett  fm.,  McElroy  fm.,  and  Caddell  fm.,  which 
are  — Fayette  of  U.  8.  G.  8. 

A.  Deusseu,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  4,  p.  501).  Jackson  group  Is  here 
divided  into  (descending)  W’hltsett,  McElroy.  and  Caddell,  following  1933  classifica- 
tion  of  Miss  Ellisor ; and,  also  following  Miss  Ellisor,  Fayette  is  abandoned  and 
Whitsett  ia  substituted. 

W.  L.  Goldston  and  G.  D.  Stevens,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  12,  p.  1639). 
Fayette  is  divided  into  (descending)  : (1)  Fayette  (Whitsett)  ; (2)  McElroy;  and 

(8)  Caddell. 

A.  Deussen.  and  E.  W.  K.  Andrau,  1936  (A.  A.  P.  G.  Bull.,  vol.  20,  No.  5,  p.  540), 
JackBon  group,  following  Miss  Ellisor.  is  here  divided  into  Whitsett  fm.  (substituted 
for  Fayette,  which  is  abandoned),  McElroy  fm.,  and  Caddell  fm. 

The  U.  S.  Geol.  Survey’s  present  definition  of  Fayette  ss.  (of  Jackson  age) 
includes  in  the  fm.  all  beds  in  eastern  Tex.  below  Frio  clay  and  above 
Yegua  fm. 

Named  for  Fayette  Co.,  Tex.,  but  F.  B.  Plummer  states  (Univ.  Tex.  Bull. 
3232,  1933,  p.  681)  : The  section  exposed  at  Lipan  Hills,  as  described  by 
Dumble  in  his  final  [1924]  description  of  the  Fayette  is  now  regarded  as 
the  type  section  of  the  Fayette  fm. 

A.  C.  Ellisor.  1930  (Gulf  Coast  oil  fields,  A.  A.  P.  G-,  p.  474).  As  U.  S.  G.  8.  has 
used  the  name  Fayette  as  synonymous  with  the  name  Jackson  and  is  using  Fayette 
to  Include  all  Jackson  sediments,  F.  B.  Plummer  of  Bur.  of  Econ.  Gcol.,  Univ.  of 
Tex.,  suggested  dropping  the  name  Fayette  for  the  upper,  third  fm.  of  Jackson 
group.  As  the  name  is  now  applied  as  a group  name  it  can  not  be  delimited  as  a 
fm.  The  name  Whitsett  has  been  selected  for  former  Fayette  of  the  writer. 
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fFayette  sandstone. 

Pennsylvanian:  Southern  West  Virginia  and  southwestern  Virginia. 

M.  R.  Campbell  and  W.  C.  Mendenhall.  1890  (U.  8.  G.  S.  17th  Ann.  Kept.,  pt.  2,  pp. 
487,  497).  Fayette  88. — Massive  cliff-making  cgl.,  practically  without  bedding 
planes,  reaching  its  greatest  development  at  Nuttall,  where  it  la  110  ft.  thick 
and  overlain  by  soft  as.  or  gundy  ah.,  which  mokea  no  showing  in  outcrop,  but 
which  la  a portion  of  the  Fayette,  as  shown  nt  type  loc.  and  at  other  points  down 
the  river.  Total  thickness  of  fm.  180  to  220  ft.  At  Oaymont  the  fm.  is  com- 
posed of  two  plates  of  Coarse  as.  or  cgl.,  the  lower  somewhat  more  massive  than 
the  upper,  the  interval  btw.  being  composed  of  soft  as.  and  sandy  sh.  Underlies 
Kanawha  fm.  and  overlies  Sewell  fm. 

Preoccupied.  Replaced  by  Nuttall  ss.,  which  is  treated  as  a lentil  in  Sewell 
fm. 

Named  for  Fayette  Station,  Fayette  Co.,  W.  Va. 

Fayette  gas  sand. 

Local  economic  term  for  a gas  sand  in  Fayette  dist.,  NW.  Ala.  Believed 
by  M.  J.  Munn  to  lie  at  horizon  of  Black  Creek  coni  group  of  Pottsville  fm. 
( Penn. ) . 

Fayetteville  shale. 

Mississipplan  (Chester)  : Northern  Arkansas  and  northeastern  and  central 
eastern  Oklahoma. 

F.  W.  Slmonds,  1891  (Ark.  Gool.  Surv.  Ann.  Rept.  1888,  vol.  4.  pp.  28,  42-49). 
Fayetteville  ah. — Chiefly  black  but  also  bluish  and  even  yellowish  brown  sh.  Tblck- 
n«*s»  150  to  175  ft.  In  Washington  Co.,  Ark.,  underlies  Batesville  ss.  and  overlies 
Wyman  ss.  (In  this  rept.  Bimonds  gave  following  downward  succession  of  fms: 
Archimedes  [Pitkin]  Is.;  Marshall  sh.,  0 to  80  ft.;  Batesville  ss.,  10  to  60  ft.; 
Fayetteville  sh.,  150  to  175  ft. ; Wyman  ss.,  2 to  9 ft. ; Boone  chert  and  cherty  Is.] 

G.  I.  Adams  and  E.  O.  Ulrich,  1904  (U.  S.  G.  S.  P.  P.  24),  corrected  the  roiscorrela- 

tlons  made  in  above  rept.,  and  described  the  following  as  correct  strat.  succession 
(downward)  : Pitkin  (“Archimedes”)  lg.;  Wedington  ss.  underlain  by  Fayetteville 

sh.  (—  Marshall  sh.  of  Bimonds)  ; true  Batesville  ss.  (=bh.  exposed  at  type  loc.  of 
Wyman  ss.)  ; Moorefleld  sh.  (mistaken  for  Fayetteville  sh.  by  Bimonds)  ; and  Boone 
Is.;  and  stated  that  Wedington  ss.  seems  to  be  the  ss.  called  Batesville  by  Slmonds. 

G.  I.  Adams  and  E.  O.  Ulrich,  1905  (U.  8.  G.  S.  Fayetteville  folio,  No.  119)  treated 
Wedington  ss.  as  a memb.  near  top  (In  places  at  top)  of  Fayetteville  sh.,  and  this 
is  still  the  approved  definition.  In  Okla.  this  ss.  lies  near  middle  of  Fayetteville 
sh. ; in  Ark.  It  lies  0 to  70  ft.  below  top  of  the  Fayetteville. 

Named  for  Fayetteville,  Washington  Co.,  Ark.,  in  valley  of  West  Fork  of 
White  River. 

Federal  Hill  beds.  (In  Pntapseo  formation.) 

Lower  Cretaceous : Northeastern  Maryland. 

L.  F.  Ward,  1005  <U.  S.  O.  8.  Mon.  48.  pp.  060-580,  008).  Federal  Hill  b rda.— 
Plastic  or  art-n  clays,  50  ft.  thick,  forming  basal  part  of  Patapsco  fm.  at  Federal 
Hilt,  in  Baltimore. 

belch  schist. 

Pre-Cambrian  (middle  and  lower  Huronian)  : Northwestern  Michigan  (Felch 
Mountain  and  Calumet  districts). 

C.  R.  Van  Blue  and  C.  K.  Leith,  1011  <U.  S.  O.  S.  Mon.  52.  pp.  303.  307).  Fetch 
echiat. — Schists,  more  than  200  ft.  thick,  lying  btw.  Uandville  dot.  below  and 
Vulcnn  fro.  above.  They  do  not  outcrop  in  Fetch  Mtn  dlst.,  but  have  been  pierced 
by  mAny  drill  holes.  Are  ejposed,  however,  at  Calumet,  where  they  have  Identical 
characters  of  schist  here  named  Fetch  tchiel.  They  are  chiefly  fine-grained  mica 
schists  containing  garnet  and  tourmaline.  Near  contact  with  Vulcan  fm.  they  be- 
come more  siliceous  snd  more  ferruginous.  Were  cnlled  "Mansfield  sohlsts"  by 
Smyth  and  correlated  with  slates  at  Mansfield  and  Mlchlgnmme  Mtn.  But  slates 
at  Mansfield  are  older  than  any  in  Felch  Mtn  dlst.  The  fm.  Is  therefore  named 
for  typical  development  at  Fetch  Mtn,  Assigned  to  upper  lluronlan. 

C.  K.  Leith,  B,  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  S.  P.  P.  184),  assigned  Felch 
tohitl  to  middle  and  lower  Huronian, 
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fFelch  Mountain  Iron-bearing  series. 

A term  applied  by  C.  E.  Von  Hise  in  1892  (U.  S.  G.  S.  Bull.  86,  p.  195,  and 
U.  S.  G.  S.  Mon.  19,  p.  473)  to  the  lower  Huronian  rocks  of  Feleh  Mtn 
dist.,  Mich.  Later,  upper  and  lower  Huronian  were  found  to  be  present 
there,  and  in  1909  (U.  S.  G.  S.  Bull.  360,  pp.  317-318,  by  C.  K.  Van  Hise 
and  C.  K.  Leith)  the  "Lower  Feleh  Mountain"  was  said  to  correspond  to 
lower  Huronian  and  the  “Upper  Feleh  Mountain"  to  upper  Huronian. 

Felix  siltstone. 

Miocene  (middle)  : Southern  California  (Kettleman  Hills). 

H.  V.  Dodd  and  E.  J.  Kaplow.  1933  (Calif.  Oil  Fields,  Calif.  Dept.  Nat.  Bes.,  Div. 
Oil  and  Gas,  vol.  18.  No.  4,  pis.  1.  2).  Feli x silt  atone , 50  ± ft  thick  In  wells  in 
North  Dome,  Kettleman  Hills,  Overlies  Whepley  sh.  and  Is  overlain  by  a consider- 
able thickness  of  fine  gray  sands.  Contains  abundant  Sporbo  at  base.  Included  in 
Temblor.  Occurs  in  Felix,  Huffman,  and  other  areas  [leases]  in  North  Dome,  lying 
at  2,885  ± ft.  depth. 

t fence-post  limestone. 

Upper  Cretaceous:  North  central  Kansas. 

See  under  fDotcns  Is. 

Fennell  formation. 

Cambrian  or  pre-Cambrian:  British  Columbia.  W.  L.  Uglow,  1922  (Canada 
GeoL  Surv.  Summ.  Kept.  1921,  pt.  A,  p.  77). 

Fentress  shale  division.  (In  Lee  formation.) 

Pennsylvanian:  Northern  Tennessee  (Fentress  and  Pickett  Counties). 

L.  C.  Glenn,  1925  (Tenn.  Geol.  Surv.  Bull.  33B,  pp.  276,  384,  385).  Fentress  sh.  div.— 
Name  proposed  for  the  part  of  Lee  fm.,  in  Fentress  and  Pickett  Counties,  beneath 
Rockcastle  as.  Consists  mainly  of  shales  (fine  clay  shales  and  sandy  shales),  but 
may  contain  some  beds  of  ss.  and  usually  has  two  coal  horixons,  one  Just  above  Its 
base  and  the  other  not  over  a score  or  two  of  ft.  below  its  top.  The  shales  change 
locally  along  the  bedding  into  shaly  ss.  Thickness  of  the  div.  may  be  as  much  as 
175  ft.  Laid  down  on  irregular  eroslonal  surface  of  Pennington  fm.  (Miss.). 
Upper  part  has  been  cut  away  locally  at  least.  I Type  loc.  not  stated,  but 
presumably  the  beds  were  named  for  their  development  in  Fentress  Co.] 

Fergus  Falls  moraine. 

Pleistocene  (Wisconsin  stage) : Western  Minnesota  and  South  Dakota. 

W.  Upbara,  1888  (Minn.  Geol.  and  Nat.  Hint.  Bury.,  vol.  2,  pp.  645,  549,  570,  805. 
625,  653).  Named  for  occurrence  at  Fergus  Falls,  Minn. 

F.  Leverett,  1932  (U.  S.  ©.  8.  P.  P.  161).  The  Fergus  Falls  moraine  is  a part  of 
Bigstone  morainic  system. 

Ferguson  gypsum  member  (of  Bluine  gypsum). 

Permian:  Western  Oklahoma. 

C.  N.  Gould,  1902  (Okia.  Geol.  Surv.  2d  Bien.  Rept..  pp.  42,  47).  Ferguson  gyp. 
memb.  of  Blaine  div. — Almost  pure  white  to  dirty  brown  gyp.  forming  basal 
memb.  of  Blaine  div.  Overlain  by  red  sb.  Older  than  Medicine  Lodge  gyp. 

N.  Evans  (1931)  suggests  abandoning  Ferguson.  (See  1931  entry  under  Medicine 
Lodge  gyp.  tnemb.) 

Named  for  Ferguson,  Blaine  Co. 

tFernandan  system. 

Pre-Cambrian  (Llano  series).  Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pi.  3, 
pp.  lvi,  267-276).  Femandan  system. — Consists  of  (descending)  : (1)  Important 
calc,  series;  (2)  slaty  schists,  largely  chloritic  but  as  a rule  not  foliated;  (3) 
carbonaceous  schists;  (4)  magnetite,  sometimes  with  hematite.  50  ft.;  (5) 
fine-grained  quartz  rock;  (6)  thick  series  of  mica  schists;  (7)  tough  horn- 
blendic  schists  probably  of  detrital  origin.  Nos.  6 and  7 named  Valley  Spring 
series;  Nos.  2 to  5 Inclusive  named  Iron  Mtn  serf#*,*  No.  1 named  Click  series. 
Overlies  Burnetan  system  and  underlies  Texan  system. 
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Now  included  in  Llano  series,  which  is  divided  into  Packsaddle  schist 
(dark-colored)  and  Valley  Spring  gneiss  (light-colored  gneisses  and 
schists). 

Named  for  San  Fernando  Creek,  Llano  Co. 

Fernando  group. 

Pliocene  and  lower  Pleistocene:  Southern  California  (Los  Angeles  and 
Ventura  Counties). 

G.  EL  Eldridge  and  R.  Arnold,  1907  (U.  8.  G.  8.  Bull.  309).  Fernando  fm. — 
A variable  series  of  cgls.,  sss.,  and  aren.  days;  thickness  1.500  to  6,000  ft.  and 
possibly  several  thousand  ft.  more.  Fernanda  is  term  applied  by  Homer  Hamlin 
a number  of  years  ago,  on  unpublished  maps,  to  include  the  siliceous  sb.  skirting 
the  sides  of  San  Fernando  Valley,  Los  Angeles  Co.,  which  is  general  equiv.  of 
all  post-Modelo  and  pre-Saugus  beds  in  Santa  Clara  province.  Uncon.  overlies 
Modelo  fm.  in  Santa  Clara  dist.  and  Puente  fm.  in  Puente  Hills  region  and  Los 
Angeles  dist.  Uncon.  underlies  Pleist.  sand  and  gravel. 

W.  S.  W.  Kew,  1924  (U.  S.  G.  S.  Bull.  753).  Fernando  ffroup. — Restricted  to 
post-Mio.  beds  and  divided  into  two  fms.,  Saugus  fm.  (2,000  ft.  thick)  above 
and  Pico  fm.  (4,000  ft.  thick)  below.  Both  of  these  fms.  are  present  at  Fernando 
type  loc.,  and  are  separated  by  an  uncon.  Is  uncon.  overlain  by  E*leist.  terrace 
deposits  and  rests  uncon.  on  Modelo  fm.  Fossils  indicate  it  is  of  lower  Plio., 
upper  Plio.,  and  lower  Pleist.  age. 

Fern  Glen  limestone.  (Of  Osage  group.) 

Mississippian : Eastern  Missouri  and  southwestern  Illinois. 

8.  Weller,  1906  (St  Louis  Acad.  Sci.  Trans.,  voL  16,  p.  438).  Fern  Qlen  fm. — 
Red  Is.,  with  greenish  blotches;  chert  band  at  top  and  some  chert  scattered 
through  it ; 8%  ft.  thick ; containing  Klnderhook  fossils  and  underlain  by  6 
ft  of  probably  softer  red  calc,  sh.,  which  is  not  exposed  but  which  probably  belongs 
to  Fern  Glen  fm.  and  Is  separated  from  underlying  Bushberg  ss.  by  4 ft.  of 
hard,  somewhat  crystalline  yellow  or  gray  Is.  The  Fern  Glen  is  overlain  by 
crystalline  greenish  gray  Is.  which  probably  belongs  to  Burlington  Is. 

8.  Weller,  1909  (Geol.  Soc.  Am.  Bull.,  vol.  20.  pp.  265,  269,  322).  Fern  Qlen  fm. — 
Near  Fern  Glen  Station,  20  ml.  W.  of  St.  Louis,  central  eastern  Mo.,  consists  of  (de- 
scending) : (1)  Greenish  calc,  shales  with  much  chert,  14  ft.;  transition  beds  to 
overlying  Burlington  Is.,  but  contains  same  fauna  as  beds  2 and  3,  below;  (2)  red 
calc,  shales,  with  6-lnch  persistent  chert  band  at  top,  12  ft. ; (3)  hard,  red, 
crystalline  Is.,  with  many  crinoid  stems  and  other  fossils,  14  ft.  Rests  on  [so- 
called]  Chouteau  Is.  Included  in  Klnderhook.  Lithologically  and  fa  unally 
closely  resembles  St.  Joe  marble. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  29),  assigned  Fern  Glen 
to  Osage  group,  and  defined  it  as  underlying  Lower  Burlington,  as  younger  than 
Chouteau  Is.,  and  as  uncon.  overlying  his  Sulphur  Springs  fm. 

The  Mo.  Geol.  Surv.  1922  and  1926  geol.  maps  of  Mo.  assigned  Fern  Glen 
to  Osage  group. 

S.  Weller.  1926  (Jour.  Geol.,  vol.  34,  pp.  320-335).  Fern  Glen  is  a manifestation 
of  the  very  lowest  Burlington. 

S.  Weller  and  S.  St.  Clair,  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  22,  2d  ser.,  table 
opp.  p.  30,  p.  155),  assigned  Fern  Glen  to  Osage  group,  but  stated  (p.  166)  : 
A consideration  of  all  data  would  seem  to  Indicate  that  it  would  not  do  serious 
violence  to  facts  to  consider  the  Fern  Glen  as  earliest  memb.  of  Osage  div.,  but 
faunas  do  seem  to  indicate  that  It  Is  older  than  any  of  typical  Burlington,  and 
If  it  Is  transferred  from  Kinderhook  to  Osage  it  may  be  necessary  to  transfer 
some  portion  of  upper  Choutenu  Is.  also  to  the  Osage. 

R.  C.  Moore,  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  21,  2d  ser.,  opp.  p.  282),  showed 
Fern  Glen  of  eastern  Mo.  as  uncon.  on  Bushberg  ss.,  the  uncon.  representing 
Chouteau  Is.  and  most  of  underlying  Hannibal  sb.  In  1935  (Rept.  9th  Ann. 
Field  Conf.  Kans.  Geol.  Soc.,  p.  245)  Moore  showed  Fern  Glen  of  Mo.  and  111. 
as  uncon.  on  Glen  Park  fm. 

The  present  generally  accepted  classification  of  Fern  Glen  assigns  it  to 
Osage  group,  but  not  to  Burlington  Is. 
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Fernian  series. 

Name  introduced  by  C.  [R]  Keyes  (Pan- Am.  Geol.,  vol.  40.  p.  217,  1026) 
to  replace  Femie  fm.  of  Alberta. 

Fernie  formation. 

A name  applied  by  Canada  Geol.  Surv.  to  Jurassic  beds  in  southern  Alberta 
and  British  Columbia  that  are  approx.=Ellls  fm.  of  Mont.  (See  W.  W. 
Leach,  Geol.  Surv.  Canada  Summ.  Rept.  1902-3,  p.  109A;  D.  B.  Dowling, 
Geol.  Soc.  Am.  Bull.,  vol.  17,  p.  298,  1900;  Canada  Geol.  Surv.  rept  on 
Cascade  coal  basin,  Alberta,  p.  8,  1907 ; P.  S.  Warren,  Am.  Jour.  ScL,  5th. 
vol.  27,  pp.  50-70,  1934.) 

Fernow  rhyolite. 

Tertiary  (post-Eocene?) : Central  northern  Utah  (Tlntlc  district). 

0.  W.  Tower.  Jr.,  and  G.  O.  Smith,  1809  (IT.  8.  G.  S.  19th  Ann.  Kept.,  pt.  3,  pi.  74). 
mapped  Packard  rhyolite  and  Fernoic  rhyolite  (Sows  and  sheets)  in  Tlntlc  dlst. 

G.  O.  Smith,  1900  ( II.  8.  G.  8.  Tintic  (olio.  No.  66).  Fernoto  rhyolite  occurs  In 
several  small  areas  In  8.  part  of  Tintic  dist.  Is  like  Packard  rhyolite  but 
rather  more  glassy.  Probably  erupted  from  a different  vent  than  Packard  rhyolite 
but  at  about  same  time  and  under  similar  conditions. 

Named  for  Fernow  Canyon,  In  S.  part  of  Tintic  dlst. 

Fern  Ridge  tuffs. 

Late  Tertiary  (?)  : Central  northern  Oregon. 

See  under  Stapton  lavas.  Derivation  of  name  not  stated.  There  Is  a 
town  of  this  name  in  Clackamas  Co. 

Fernvale  limestone.  1 (,„  Klchmond  ^op.) 

Fern  vale  formation,  j 

Upper  Ordovician;  Western  Tennessee,  northern  Arkansas,  southeastern 
Missouri,  and  southwestern  Illinois. 

C.  W.  Hayes  and  E.  O.  Ulrich,  1903  CD.  8.  G.  S.  Columbia  folio.  No.  95,  p.  2). 
Fernvale  fm. — Soft  green  and  chocolate  shales,  including  one  or  more  layers  of 
coarsely  crystalline,  occasionally  flesh-colored  Is.,  usually  with  greenish  specks, 
the  lower  layer  not  Infrequently  conglomeratic  and  highly  phosphatic.  In  some 
areas  lower  part  of  fm.  Is  composed  of  5 or  6 ft.  of  strongly  ferruginous,  often 
vermilion-red  Is.  Thickness  0 to  40  ft.  Uncon.  overlies  Leipers  fm.  and  uncon. 
underlies  Clifton  is.  (811.).  Top  fm.  of  Richmond  group. 

To  W.,  in  Tenn.,  the  Arnheim  (t Warren)  Is.  Intervenes  btw.  Fernvale  fm. 
and  Leipers  fm.,  and  Brassfleld  is.  overlies  the  Fernvale.  In  northern 
Ark.  the  Fernvale  uncoil,  underlies  Cason  sh.  and  uncon.  overlies  Kimms- 
wick  is.  In  Mo.  and  SW.  111.  the  Fernvale  underlies  Maquoketa  sh. 
and  uncon.  overlies  Klmmswick  Is.  In  Tenn.  the  Fernvale  is  called 
Fernvale  fm.;  in  Mo..  Ark.,  and  111.  it  is  called  Fernvale  U. 

Named  for  Fernvale,  Williamson  Co.,  Tenn. 

tFerrlferous  limestone. 

A descriptive  term  applied  In  early  Pa.  and  W.  Va.  repts  to  Tanport  Is. 
memb.  of  Allegheny  fm. 

Ferris  formation. 

Eocene  and  Upper  Cretaceous:  Central  southern  Wyoming  (Carbon  County)- 

C.  F.  Bowen,  1918  (U.  8.  G.  8.  P.  P.  108,  pp.  228,  230,  etc.).  Fern's  fm  — Light 
colored,  dark-gray,  and  carbonaceous  sh. ; buff  to  brown  ss.,  in  places  extremely 
cross-bedded  and  showing  great  irregularity  of  deposition  ; and  numerous  coal  beds. 
Pockets,  lenses,  and  thin  beds  of  cgl.  composed  of  pebbles  of  older  rocks  are  dis- 
tributed through  a gone  1,000+  ft.  thick  at  base.  The  fm.  contains  freflh-water 
Invertebrates,  land  plants,  and  vertebrate  bones.  The  shells  and  plants,  which 
occur  chiefly  above  the  cgl.  rone,  are  regarded  as  of  Fort  Union  age.  The  vert  4- 
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brates  (constating  of  bones  of  turtles,  Indeterminable  fragments  of  ceratopslans. 
and  a few  specimens  of  Trlceratopn)  were  found  only  in  the  cgl.  tone.  Fm.  tenta- 
tively classified  as  Tert.  (?).  Thickness  0,5OO±  ft.  Uncon.  underlies  Hanna  fm. 
(Eo.)  and  overlies,  without  proof  of  uncon.,  Medicine  Bow  fm.  (Upper  Cret.). 
Best  exposed  from  old  Perris  ranch,  on  North  Platte  River,  E.  to  top  of  hill  N.  of 
“Middle  Ditch"  at  Its  Junction  with  ‘‘Big  Ditch."  Is*=  lower  part  of  "Upper 
Laramie"  of  Veatcb. 

Tricrrafops-bearing  beds  are  now  assigned  to  Upper  Cret.  by  U.  S.  Geol. 
Survey. 

Ferron  sandstone  member  (of  M uncos  shale). 

Upper  Cretaceous:  Central  eastern  Utah  (Carbon,  Emery,  Sevier,  and 
Grand  Counties). 

C.  T.  Lupton,  1914  (U.  S.  O.  S.  Bull.  541,  p.  128).  Ferron  ss.  memb.  of  Manco*  eh. — 
Sand  and  sandy  material,  50  to  100  ft.  thick,  containing  In  places  fossillferous 
concretions.  More  resistant  than  underlying  and  overlying  rocks.  Forms  a hog- 
back in  Qreen  River  field  and  can  be  definitely  correlated  with  alternating  ss..  ah., 
and  coal  beds  in  vicinity  and  8.  of  Ferron,  in  Castle  Valley,  from  which  it  takes  Its 
name.  Lies  2,500  ± ft.  below  top  of  Man  cos  sh.  and  400  ± ft.  above  Dakota  ss. 
[Dakota  ? now).  (In  Wasatch  Plateau  the  Ferron  has  been  found  to  be  800  ft. 
thick  in  places.) 

Ferron  Point  formation. 

Middle  Devonian:  Northeastern  Michigan  (Thunder  Bay  region). 

A.  S.  Warthln,  Jr.,  and  O.  A.  Cooper.  1935  (Wash.  Acad.  Bd.  Jour.,  vol.  25,  No.  12, 
pp.  524-525).  Ferron  Point  fm. — Green  to  bluish  clays,  interbedded  with  arglll. 
Iss..  all  carrying  abundant  fossils.  Thickness  35 ± ft.  Is  basal  fin.  of  Long  I.ake 
stage.  Underlies  calc.  sh.  of  Gensbaw  fm.  and  overlies  Rockport  Is.,  base  of  Trav- 
erse group  of  Alpena  region.  Type  loc.,  Rockport  quarry,  Rockport,  Alpena  Co. 
(Dr.  Cooper  stated,  orally,  that  Ferron  Point  is  1 mi.  due  N.  of  the  big  dump  at 
N.  end  of  Rockport  quarry.) 

tFerruginous  sandstone. 

A term  used  in  eurly  Mo.  repts  for  the  Miss.  ss.  later  named  Aux  Vases  ss. 

Fiborn  limestone. 

Silurian  (Niagaran) : Michigan  (eastern  part  of  Upper  Peninsula). 

R.  A.  Smith.  1916  (Mich.  Geol.  Surv.  Pub.  21,  p.  153).  Fiborn  In. — Ls.,  mainly  mas- 
sive, low  in  magnesia,  of  butf  to  grayish  buff  color,  dense  grained  to  lithographic, 
with  small  disseminated  crystals  of  calcite.  Thickness  18  to  30  ft.  Underlies 
Manistique  series  and  overlies  Hendricks  series,  all  included  in  Niagara.  Named 
for  exposures  in  Fiborn  quarry,  Mackinac  Co. 

R.  B.  Newcombe,  1933  (Mich.  Geol.  Surv.  Pub.  38).  [See  1933  entry  under  Burnt 
Bluff  fm.] 

tFiekett  series. 

Mississippi  a n,  Devonian,  and  Silurian  (?):  Northern  central  Alaska  (John 
River  region). 

F.  C.  Schrader,  1902  (Geol.  Soc.  Am.  Bull.,  vol.  13,  p.  242).  Flekett  series. — Ranges 
from  chloritic  schists  or  phyllltes  on  S.  through  Is.,  slates,  ss.,  qtxltes  and  grit  to 
hard  cgl.  on  N.  To  8.  rests  uncon.  on  SkaJIt  fm. ; to  N.  It  seems  to  be  In  fault 
contact  with  8tuver  series  and  Lisburne  fm.  To  W.  it  seems  to  overlie  Llsburne 
fm.  and  possibly  extends  beneath  Mesozoic.  Lower  Carbf.  fossils  near  base.  May 
include  rocks  younger  than  Lower  Carbf. 

Named  for  river  called  Fickett  River  in  early  repts  but  now  known  as  John 
River. 

Includes  Noatak  fm.  (Miss.),  also  Middle  and  Upper  Dev.  and  Sil.  (?)  rocks. 

Fidalgo  formation. 

Triassic  (?)  : Northwestern  Washington  (San  Juan  Islands). 

R.  D.  McLellan,  1927  (Univ.  Wash.  Pub.  Geol.,  vol.  2,  pp.  142-146).  Fidalgo  fm. — 
A number  of  intrusive  masses  of  serpeutlnized  dunite.  Occurs  on  Fidalgo  Head  and 
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at  several  localities  in  SE.  part  of  Fidalgo  Island.  Composes  Burrows,  Young, 
Allan,  Saddlebag,  Dot,  and  Hat  islands,  and  Williamson  Rocks,  and  forms  major 
part  of  Cypress  Island.  Consists  of  3 distinct  rock  types,  which  are  invariably 
associated  with  each  other:  (1)  Coarse-grained  dunite,  (2)  fine-grained  dunite. 
(3)  both  of  which  are  cut  by  thin  stringers  of  serpentiniaed  pyroxenite.  Intrudes 
Leech  River  group.  Assigned  to  Triassic  (?). 

Fiddle  limestone. 

Upper  Devonian:  Alberta  (Jasper  Park). 

P.  E.  Raymond,  1930  (Am.  Jour.  Sci.,  5th,  vol.  20,  pp.  294-296,  300).  Fiddle  la. — 
Ls.  with  a good  deal  of  clay  scattered  through  it,  although  some  layers  are  pure. 
Layers  of  it,  standing  on  end,  form  a massive  gateway  in  Fiddle  Creek  mi. 
above  the  road.  Best  exposed  along  road  S.  of  Disaster  Point,  near  the  old  lime 
kilns  and  along  ridge  that  faceB  valley  of  Rocky  River.  Thickness  300  ft.  Fossils. 
Overlies  Coronach  sh.  and  underlies  Kiln  sh.t  Upper  Dev. 

t Fiddler’s  Green  limestone. 

Silurian:  Western  New  York  (Onondaga  County). 

T.  C.  Hopkins,  1914  (N.  Y.  State  Mus.  Bull.  171,  p.  12).  Fiddler's  Qreen  la.— Thin- 
bedded  dolomitic  Is.,  20  to  40  ft.  thick,  occurring  In  upper  part  (25  to  63  ft.  below 
top)  of  Camillua  beds  or  group  In  Syracuse  quad. 

Fido  sandstone. 

Mississippian : Southwestern  Virginia. 

C.  Butts,  1927  (Va.  Geol.  Surv.  Bull.  27).  Fido  sa. — Coarse,  friable,  brown  to  reddish 
89.  about  50  ft.  thick.  Underlies  Cove  Creek  ls.  and  overlies  lss.  of  Gasper  age. 
Probably  corresponds  to  Hardinsburg  ss.  of  Ky.  Known  to  extend  from  a point 
5 mi.  W.-SW.  of  Gate  City  to  road  btw.  Lindell  and  Holston  River  in  Abingdon 
quad,  and  probably  extends  nearly  entire  length  of  Mississippian  trough  SE.  of 
Clinch  Mtn.  Named  for  exposures  in  vicinity  of  Fido,  Scott  Co. 

Fieldian  series. 

Cambrian  and  Ordovician  (?)  : Canada. 

P.  S.  Warren,  1929  (Canadian  Fleld-Nat.,  vol.  43,  p.  24). 

Fields  sand. 

A subsurface  sand,  of  early  Penn.  (Cherokee)  age,  in  central  eastern  Okla. 
In  Morris  pool,  Okmulgee  Co.,  it  is  10  ft.  thick,  lies  at  1,800  ft.  depth, 
the  Lyons-Quinn  sand  lying  at  2,000  ft.,  the  so-called  Glenn  sand  at  1,725 
ft.,  and  the  Morris  sand  at  1,600  ft. 

tFierro  limestone. 

Permian,  Pennsylvanian,  and  Mississippian : Southwestern  New  Mexico 
(Silver  City  region). 

S.  Paige,  1916  (U.  S.  G.  S.  Silver  City  folio.  No.  199).  Fierro  U.— Gray  to  blue 
fossillferouB  Is.  having  max.  thickness  of  800 ± ft.  Contains  Penn,  and  Mias, 
faunas,  which  suggests  an  uncon.  btw.  upper  and  lower  parts,  but  even  in  well- 
exposed  sections  no  separation  can  be  made  by  lithologic  differences.  Includes 
beds  ranging  from  light  gray  to  dark  blue  or  purplish.  West  of  Silver  City  upper 
half  is  chiefly  light  gray  or  light  blue,  and  lower  half  is  darker  blue  except  where 
whitened,  probably  by  intrusions.  The  beds  are  characteristically  cherty  except  in 
lower  100  ft.  The  chert  Is  cither  black  or  white;  near  base  some  red  chert.  Rests 
on  Percha  sh.  (Dev.)  with  apparent  conformity.  Is  uncon.  overlain  by  Beartooth 
qtzite  (Cret.).  Named  for  town  of  Fierro,  in  NE.  part  of  Silver  City  quad.  Fossils 
listed.  Girty  says  faunas  are  early  Miss,  and  early  Penn.  The  older  fauna  la 
correlated  with  that  of  Lake  Valley  ls.  and  the  younger  fauna  with  that  of 
Magdalena  group. 

Abandoned  in  1933,  having  been  subdivided  into  (descending)  Abo  redbeds 
(Perm.)  ; Magdalena  group  (Penn.),  consisting  of  Syrena  tin.  above  and 
Oswaldo  fm.  below;  and  Lake  Valley  ls.  (Miss.). 
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Fife  gabbro. 

Cretaceous  ( ?)  : Southern  British  Columbia. 

R.  A.  Daly,  1912  (Canada  GeoL  Surv.  Dept.  Mines  Mem.  38,  map  9,  118*  to 
118°30',  near  49th  Par.)  and  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910, 
▼ol.  2).  Fife  gabbro ; deep  green  to  greenish  black  ; occurs  at  Fife  railway  station. 
Cret.  (?). 

Flguera  formation. 

Cretaceous:  Puerto  Rico. 

H.  A.  Meyerhoff,  1931  (N.  Y.  Acad.  Scl.,  Scientific  survey  of  Porto  Rico  and  Virgin 
Islands,  vol.  2,  pt.  3,  p.  284). 

Fincher  sand. 

A subsurface  sand,  lying  95  ft.  below  top  of  Marble  Falls  Is.  in  central 
northern  Tex. 

Finis  shale  member  (of  Graham  formation). 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31  ; Unlv.  Tex. 
Bull.  2132,  pp.  127-128).  Finis  sh.  mernb.  of  Graham  fm. — Handy  sh.  with 
lnterbedded  88.  comprising  basal  portion  of  Graham  fm.  Thickness  45  to  100  or 
more  ft.  Rests  on  Home  Creek  Is.  memb.  of  Caddo  Creek  fm.  T'nderliea  Jacksboro 
Is.  memb.  of  Graham  fm.  (of  Canyon  group). 

E.  H.  Sellards,  1933  (Unlv.  Tex.  Bull.  3232,  p.  104),  transferred  Jacksboro  Is.  and 
Finis  sh.  to  underlying  Caddo  Creek  fm.,  and  stated  that  Home  Creek  Is.  Includes 
Jacksboro  Is.  But  F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Unlv.  Tex.  Bull.  3501), 
and  F.  B.  Plummer  and  J.  llornberger,  Jr.,  193G  (Unlv.  Tex.  Bull.  3534),  drew  base 
of  Graham  fm.  at  top  of  Home  Creek  Is.  (which  Is  where  the  bdy  is  at  present 
drawn  by  U.  S.  Geol.  Survey),  and  divided  lower  part  of  Graham  fm.  in  Palo  Pinto 
Co.  Into  following  members  (descending)  : Buuger  Is.,  6 ft. ; Gonzales  Creek  sh., 
116  ft.;  Eastland  ss.,  10  to  15  ft.;  and  Finis  sh.,  50  ft. 

Named  for  Finis,  Jack  Co. 

Finlay  limestone.  (In  Fredericksburg  group.) 

Lower  Cretaceous  (Comanche  series)  : Western  Texas. 

G.  B.  Richardson,  1904  (Unlv.  Tex.  Min.  Surv.  Bull.  9,  p.  47).  Finlay  fm. — 
Almost  entirely  massive  gray  nonmag.  Is.,  but  locally  containing  thin  beds  of 
brown  sb.  At  least  300  ft.  exposed  in  Finlay  Mtn  region,  but  top  not  found. 
Top  fm.  of  Fredericksburg  group.  Overlies  Cox  fin.  and  underlies  residual  soil 
and  wash. 

C.  L.  Baker,  1927  (Unlv.  Tex.  Bull.  2745),  transferred  this  fm.  to  Trinity  group. 
[According  to  P.  B.  King  (1937  communication)  the  fossils  collected  by  Baker  did 
not  come  from  Finlay  Is.] 

The  U.  S.  Geol.  Survey  now  classifies  this  fm.  as  belonging  to  Fredericks- 
burg group. 

Named  for  Finlay  Mtns,  El  Paso  Co. 

tFinley  limestone. 

Lower  Ordovician  (Beekmantown)  : Southwestern  Missouri. 

E.  M.  Shepard.  1904  (Bradley  Geol.  Field  Sta.  Drury  Coll.,  Bull.  1,  pt.  1,  p.  42). 
Finley  Is. — Ls.,  150  ft.  thick ; the  First  Mag.  Is.  overlain  by  Black  River  and  Birds 
Eye  ls.  and  underlain  by  Marshfield  ss. 

H.  F.  Bain  and  E.  O.  Ulrich.  1905  (U.  8.  G.  S.  Bull.  260,  p.  234,  and  Bull.  267,  p.  12), 
correlated  Finley  ls.  with  Jefferson  City  dol. 

The  1922  geol.  map  of  Mo.  shows  surface  fms.  of  Finley  Creek,  Christian 
Co.,  to  be  Mississippian  rocks  and  Jefferson  City  dol. 

J.  Bridge,  1930  (personal  communication),  stated  that  Finley  Is.  of  Shepard  is  either 
Cotter  dol.  or  Powell  dol. 
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Finley  Knob  shale  member. 

Mlsslsslpplan : Southern  Indiana. 

P.  B.  Stockdale,  1931  (Ind.  Dept.  Cona.,  Dlv.  Geol.,  Pub.  98,  pp.  77,  100,  111.  116. 
148,  161,  162,  153,  154,  158,  162-163).  Finley  Knob  eh.  memb.  of  Concood  fm. — 
Argill.  to  sandy  sh.,  gray  to  drab  or  buff,  with  numerous  bryoxoans  and  some 
crinolris,  5 to  16  ft.  thick.  Top  bed  of  Carwood  fm.  At  Finley  Knob,  NW*4 
sec.  5,  T.  2 N.,  R.  6 E.,  6 ml.  W.  of  Vienna,  Scott  Co.,  It  consists  of  13  to  15  ft, 
of  sandy  sh.,  gray  to  drab,  with  many  bryosoans  and  crinoidal  Is.  patches  In  lower 
part.  Underlies  Floyds  Knob  Is.  and  is  underlain  by  massive  ss.  of  Carwood  fm. 

Finnie  sandstone.  (In  Tradewater  formation.) 

Pennsylvanian:  Western  Kentucky  and  southeastern  Illinois  (?). 

L.  C.  Glenn,  1912  (Ky.  Geol.  Burr.  Bull.  17,  pp.  13,  14.  23,  24).  Finnie  $s. — Ss., 
0 to  50  ft.  thick,  in  Tradewater  fm..  in  interval  btw.  coals  Nos.  2 and  3,  Owen’s  coal 
No.  2 lying  about  16  ft.  below  it.  Lower  part  contains  irregular  shaly  lenses, 
coal  streaks,  and  sh.  breccia  or  cgl.  ; upper  part,  gently  cross-bedded,  of  alternating 
white  and  purplish  laminae,  medium  grained. 

Named  for  Finnie  Bluff,  on  road  N.  of  Milfordtown,  Union  Co.,  Ky. 

Finnie  Bluff  sandstone. 

A name  applied  by  some  Ky.  geologists  to  Finnie  as.  of  other  geologists. 

tFlrst  Pentamerus  limestone. 

Silurian  (Niagaran) : New  York. 

T.  A.  Conrad,  1840  (Am.  Jour.  Sci,  1st,  vol.  38,  pp.  89-901.  First  Pentamerus  Is. 
underlies  Rochester  sh.  and  overlies  green  si.  and  Iron  ore ; is  characterised  by 
Pentamerus  o blonyu*. 

Same  as  tPentamerus  Is.  of  1839  rept 

Fish  Creek  sandstone  member  (of  Qreene  formation). 

Permian:  Southwestern  Pennsylvania,  eastern  Ohio,  and  northern  West 
Virginia. 

J.  J.  Stevenson,  1876  (2d  Pa.  Geol.  Surv.  Rept.  K,  p.  42).  Fish  Creek  ss. — Shaly. 
massive  ss.,  40  to  100  ft.  thick.  On  Fish  Creek,  In  SW.  part  of  Greene  Co,  Pa., 
it  is  conspicuous  for  miles.  Overlies  Dunkard  coal  and  lies  about  36  to  40  ft. 
below  Nineveh  coal.  Included  in  Greene  County  group  (Greene  fm.]. 

I.  C.  White,  1891  (U.  S.  G.  S.  Bull.  65.  pp.  22.  33).  Fish  Creek  88.— Very  massive 
ss.,  lying  135  to  150  ft.  below  Nineveh  coal,  and  100  ft.  below  Nineveh  Is.  Makes 
the  great  cliffs  along  waters  of  Fish  Creek.  In  SpringhlU  Twp,  Greene  Co.,  Pa.  Is 
very  conspicuous  in  region  of  Deep  Valley,  Pa.,  where  It  forms  cliffs  25  to  30  ft. 
high. 

tFIsh  Creek  beds. 

Upper  Cretaceous:  Central  southern  Montana  (Sweetgrass  County). 

E.  Douglass,  1902  (Am.  Phil.  8oc.  Proc.,  vol.  41,  pp.  207-221).  In  area  E.  of  Craiy 
Mtns  and  S.  of  Big  Snowy  Mtns,  in  basin  of  Musselshell  River,  Mont.,  the  Niobrara 
is  overlain  (uncon.  at  Fish  Creek)  by  beds  that  I believe  belong  to  Belly  River 
fm.,  but  until  they  are  certainly  correlated  I give  them  the  name  Fish  Creek  beds. 
They  are  best  exposed  btw.  Fish  and  Mud  Creeks,  a few  mi.  from  where  latter 
empties  into  Musselshell  River.  They  consist  of  rather  soft  sandy  clay  with  hard, 
almost  black  concretions  and  hard  ss.  layers  containing  In  some  places  plant 
impressions.  These  beds  are  probably  of  fresh  or  brackish  water  origin.  They  are 
overlain  by  a series  of  shales  and  hard  laminated  sss.  (the  latter  containing  some 
fossil  leaves,  and  the  shales  numerous  plant  fragments)  which  I am  uncertain 
whether  to  place  in  Fish  Creek  series  or  in  overlying  Fort  Pierre  shales,  but 
for  present  I am  including  them  in  Fish  Creek  series. 

These  beds  are  considered  by  U.  S.  Geol.  Survey  geologists  to  correspond 
to  Judith  River  fm. 
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Fish  Creek  shale.  (In  Greene  formation.) 

Permian : Northern  West  Virginia. 

R.  V.  Hennen  and  D.  B.  Reger,  1918  (W.  Va.  Geol.  Sure.  Rept.  Marion.  Monongalia, 
and  Taylor  Counties,  p.  183).  Flth  Creek  fire  clay  sh. — Fire  clay  eh.,  5 to  8 ft. 
thick.  Underlies  Fish  Creek  coal  and  lies  higher  In  section  than  Rush  Run  sa. 
Named  for  association  with  Fish  Creek  coal. 

Fish  Creek  argillite. 

Paleozoic  (?):  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Sure.  BulL  20,  p.  80;  map).  Flth  Creek  argillite. — 
Chiefly  black  carbonaceous  argillites  and  lnterbedded  bands  of  argillite  and  dark- 
colored  qtilte;  the  argillites  are  greatly  crumpled  and  show  considerable  variation 
In  strike  and  dip.  Thickness  1,500  ± ft.  Intruded  by  large  mass  of  dark-gray 
dlorite.  Separated  from  Red  Top  la.  and  Lead  Point  argillite  by  a fault  that 
follows  along  Fish  Creek.  Occupies  about  2 sq.  ml.  In  NE.  corner  of  Stevens  Co. ; 
extends  Into  B.  C.,  and  Is  part  of  Pend  Oreille  group. 

Fisher  latite-andesite. 

Miocene  ( ?)  : Southwestern  Colorado. 

B.  S.  Larsen,  1917  (Colo.  Geol.  Surv.  Bull.  13,  pp.  20,  28-33).  Fisher  quartz  latlte. — 
Overlies  Pledra  fm.  of  Potosi  volcanic  series  and  underlies  Hinsdale  volcanic  series. 
W.  H.  Emmons  and  E.  8.  Larsen.  1923  (U.  8.  G.  8.  Bull.  718).  Fisher  quartz  latlte 
Is  0 to  3,000+  ft.  thick  In  Platoro-Summitvllle  dlst.,  where  It  underlies  Hinsdale 
volcanic  series  and  overlies  Pledra  fm.  of  Potosi  volcanic  series.  In  Crecde  dlst. 
It  Is  0 to  100  ft.  thick,  the  Hinsdale  volcanic  series  Is  absent,  and  the  Fisher  Is 
separated  from  Pledra  deposits  by  0 to  2,000  ± ft.  of  lake  beds  named  Creeds  fm. 
The  Fisher  was  named  for  exposures  In  vicinity  of  Fisher  Mtn,  Creede  quad. 

W.  Cross  and  E.  8.  Larsen,  1935  (G.  8.  G.  8.  BulL  843),  changed  name  to  Fisher 
latite-andesite. 

Fisher  formation. 

Oligocene:  Northwestern  Oregon  (Eugene  district). 

H.  G.  Bchenck,  1927  (Calif.  Univ.  Pub.  Dept.  Geol.  8ei.  Bull.,  vol.  16,  No.  12,  pp. 
451,  459).  Fisher  fm. — A non-marine  fm.  overlying  the  Eocene  sss.  Composed  of 
volcanic  rocks,  such  as  aggl.  and  tuff,  and  terrestrial  clays,  sands,  and  gravels. 
Estimated  thickness  1,500  ft.  Typically  exposed  In  vicinity  of  Coyote  Creek  (sec. 
12,  T.  18  8.,  R.  5 W.),  about  8 ml.  W.  of  Eugene,  and  near  Fisher  Bntte,  (4  mi. 
W.  of  Oak  Hill.  No  fossils  mentioned.  Assigned  to  the  lower  Ollg.  Older  than 
Eugene  fm. 

R.  W.  Chaney  and  E.  I.  Sanborn,  1933  (Carnegie  Inst.  Wash.  Pub.  439).  Flora  of 
Fisher  fm.  Is  upper  Eocene  to  lower  Ollg.,  with  balance  of  evidence  In  favor  of 

Eocene. 

Fishervilie  coral  reef.  (In  Waynesville  limestone.) 

Upper  Ordovician:  North-central  Kentucky. 

A.  F.  Foerste,  1909  (Denison  Unlv.  Scl.  Lab.  Bull.  14.  p.  291).  Fishervilie  coral  reef 
Is  In  lower  part  of  Waynesville  bed  of  Richmond  fm. 

Named  for  Fishervilie,  Jefferson  Co.  Extends  from  Henry  Co.  to  NW.  edge 
of  Nelson  Co. 

Fish  Haven  dolomite. 

Upper  Ordovician  (Richmond) : Northeastern  and  western  (Gold  Hill  dis- 
trict) Utah  and  southern  Idaho. 

G.  B.  Richardson,  1913  (Am.  Jour.  Scl.,  4th,  vol.  36,  pp.  407.  409).  Fish  Barra  dot. — 
Medium-bedded  bluish  dol..  500  ft.  thick.  Underlies  Laketown  dol.  and  overlies 
(uncon.  ?)  Swan  Peak  quite. 

Named  for  exposures  on  Fish  Haven  Creek,  Bear  Lake  Co.,  Idaho. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Fish  House  clay. 

Pleistocene:  Southern  New  Jersey. 

R.  D.  Salisbury.  1895  (N.  J.  Geol.  Surv.  Ann.  Rept.  State  Geol.  1894).  Age  of  Fish 
House  c/oys  has  been  in  dispute.  At  Fish  House,  on  Delaware  River  [about  5 mi. 
N.  of  Camden,  Camden  Co.],  they  rest  on  Pensauken,  so  it  Is  certain  they  are  post* 
Pensauken. 

L.  Woolmnn,  1897  (N.  J.  Geol.  Surv.  Ann.  Rept.  State  Geol.  1896,  p.  201).  Fish 
House  clay/. — Black  or  blue  clay  worked  for  many  years.  Thickness  5%  ft.  at 
Fish  House.  25  ft.  at  Delalr.  (For  strat.  position  of  this  clay  see  1897  entry  under 
t Fish  House  bcds.l  Writer  believes  it  belongs  to  Pensauken  fm..  but  leaves  deter- 
mination of  exact  equivalency  to  Prof.  Salisbury,  who  is  still  working  on  the  fin. 

H.  B.  KUmmel  and  G.  N.  Knapp.  1904  (N.  J.  GeoL  Surv.  vol.  6).  Pensauken  fm.  con- 
sists (descending)  : (1)  Gravel,  etc.;  (2)  few  ft.  of  clayey  loam,  usually  with  well 
marked  line  of  pebblea  at  base;  (3)  Fish  House  clays  27  or  28  ft.  (of  limited  extent 
and  in  places  uncon.  on  white  Cret.  clay) ; (4)  ironstone  a few  inches;  (5)  coarse 
yellow  sand. 

R.  D.  Salisbury  and  G.  N.  Knapp,  1917  (N.  J.  Geol.  8urv.  vol.  8).  Pensauken  fin. 
Includes  the  clays  at  Fish  House. 

tFIsh  House  beds. 

Pleistocene;  Southern  New  Jersey. 

L.  Woolman.  1897  (N.  J.  Geol.  Surv.  Ann.  Rept.  State  Geol.  1896.  pp.  201  -f).  Fish 
House  beds. — Cnder  this  name  we  would  include  (descending)  : (1)  Orange  yellow 
clay  bed.  thin  ; (2)  Fish  House  clay,  blue  or  black  clay  5*4  ft.  thick  at  Fish  House: 
(3)  orange  yellow  clay,  0-1  ft.;  (4)  Ironstone  crust,  % It.;  (5)  laminated  and 
cross-bedded  coarse-yellow  sands  and  medium-coarse  yellow  gravels,  12%  ft.  At 
Flab  House  rests  uncon.  on  Raritan  fm.  Author  believes  these  beds  are  Pensauken 
fm. 

Same  ns  Pensauken  fm.,  as  explained  under  Fish  House  clay. 

Fishkill  limestone. 

Ordovician  and  Cambrian:  Southeastern  New  York  (Dutchess  County). 

J.  M.  Clarke.  1909  (N.  Y.  State  Mus.  Bull.  133,  pp.  12-18).  Fishkill  Is.— A.  belt  of 
hard  Is.,  highly  metamorphosed,  weathering  grayish  white,  but  showing  buff-colored 
markings  on  fresh  surfaces.  Outcrops  in  town  of  Fishkill,  NW.  of  road  from 
Fishkill  Village  to  Matteawan,  btw.  It  and  Glenham  gneiss  belt,  and  extends  2 mi 
roughly  parallel  with  outcrop  of  the  gneiss.  Can  not  be  traced  beyond  read  from 
Fishkill  Village  to  Wapplngers  Falls.  Contains  lowest  Ordovlcic  and  lateat  Camb. 
fossils.  Rests  on  Potighqung  qtzite.  Overlain  by  slates  of  Trenton  or  later  age. 
Areal  survey  by  C.  E.  Gordon. 

C.  E.  Gordon,  1910  (N.  Y.  State  Mus.  Bull.  140,  pp.  16-20).  The  Wapplnger  Is. 
occurs  within  Poughkeepsie  quad.  In  two  well-defined  masses,  the  composite  Wap- 
pinger  Creek  belt  and  the  Fishkill  Is. 

C.  E.  Gordon,  1911  (N.  Y.  State  Mus.  Bull.  148,  pp.  48.  70).  The  eastern  belt  of 
Wapplnger  Is.  Is  known  as  Fishkill  Is.,  as  It  lies  chiefly  in  town  of  old  Fishkill. 
Includes  Trenton.  Beekmantown,  and  Lower  Camb.  fossils. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  ndb.  19,  p.  30).  Another  extensive  area 
of  Barnegnt  Is.  (=  Wapplnger  Is.),  of  Cambric  and  Ordovlcic  age.  is  developed  Just 
N.  of  Fishkill  Mtns.  These  rocks,  called  Fishkill  Is.,  are  in  part  strat.  equiv.  of 
Wapplnger  Is. 

See  also  tinder  Rarncgat  Is. 

Fishpot  limestone  member  (of  Monongahela  formation). 

Pennsylvanian : Western  Pennsylvania  and  Maryland,  northern  West  Vii- 
ginla,  and  eastern  Ohio. 

J.  J.  Stevenson,  1876  (2d  Pa.  Geol.  Surv.  Rept.  K).  Fishpot  ls.~ Separated  from 
overlying  Sewickley  coal  by  10  ft.  of  ss..  and  from  underlying  Redstone  coal  by  25 
ft.  of  ss.  or  sandy  sh.  Thickness  at  mouth  of  Fishpot  Run,  In  southern  Washington 
Co.,  Pa.,  30  ft. ; at  W.  Va.  line  it  is  thin. 

Fishpot  sandstone.  (In  Monongahela  formation.) 

Pennsylvanian : Eastern  Ohio. 

R.  E.  Lamborn.  1930  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  35.  pp.  29,  32.  181,  234.  235- 
236).  At  some  localities  along  belt  of  outcrops  of  Monongahela  series  of  eastern 
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Ohio  is  a thin  ss.  lying  btw.  Fish  pot  and  Sewickley  coals,  which  W.  Stout,  chief 
of  Geol.  Surv.  of  Ohio,  suggests  be  named  Fiahpot  as.  The  strat.  position  of  this 
ss.  is  a few  ft.  below  Sewickley  coal,  which  suggests  correlation  with  Lower 
Sewickley  ss.  of  W.  Va.  In  Jefferson  Co.,  O..  the  type  of  rock  usually  found 
on  this  horizon  is  aren.  sb.  [In  detailed  sections  given  in  this  bull.  Lamborn 
applied  Fiahpot  to  sh.  and  ss.  ranging  in  thickness  from  6 in.  to  18  ft.  2 in.  and 
lying  12  ft.  1 In.  to  36  ft.  8 in.  above  Fish  pot  Is.] 

tFish  Tooth  sandstone. 

A name  locally  applied,  at  Salt  Creek,  Wyo„  to  a ss.  about  400  ft.  above 
base  of  Steele  sh. 

Fitch  formation. 

Silurian  (middle)  : Northwestern  New  Hampshire  (Ammonoosuc  River 
region ) . 

M.  Billings  and  A.  B.  Cleaves,  1033  (Geol.  Soc.  Am.  Bull.,  voL  44,  No.  1,  Feb.  28, 
p.  196,  and  Am.  Jour.  8cl.,  5th,  vol.  25,  No.  146,  Feb.,  p.  149).  Ten  fossil  forms 
have  been  identified  in  material  from  Fitch  fm.,  and  we  confirm  Schuchert’s  opinion 
that  this  fm.  is  middle  Sll.  Overlies  West  Bath  si.  (pre-Sil.)  and  underlies 
Littleton  fm.  (Lower  Dev.).  [In  1934  BillingB  replaced  West  Bath  al.  with 
Partridge  «!.] 

M.  Billings,  1934  (Scl.,  Jan.  19,  vol.  79,  No.  2038,  pp.  55-56).  Fitch  fm.  ( middle 
Sil.). — Calc,  sh.,  calc,  ss.,  aren.  dol.,  arkose,  qtz  cgl. ; 700  ft.  thick.  In  Fitch 
fm.  the  calc,  shales  have  become  biotite  calcite  schists  and  the  aren.  dolomites  now 
consist  of  actinolite,  pyroxene,  plagloclase,  and  quartz.  It  underlies  Littleton  fm. 
(Lower  Dev.)  and  overlies  Clough  cgl.  (middle  or  lower  811.). 

M.  Billings.  1934  (Am.  Jour.  Scl.,  5th,  vol.  28,  Dec.,  pp.  412+ ).  Fitch  fm.  is  named 
for  [G.  E.J  Fitch  farm.  2 mi.  NW.  of  Littleton,  N.  H.  Thickness  400-700  ft. 
Grades  Into  underlying  Clough  cgl.  Contains  Niagaran  fossils.  [See  also  Billings* 
Geology  of  Littleton  and  Moosilauke  quads.,  N.  H.,  a 1935  publication.] 

Fitchburg  granite. 

Late  Carboniferous  or  post-Carboniferous:  Central  Massachusetts  and 
central  southern  New  Hampshire. 

B.  K.  Emerson,  1917  (U.  S.  O.  S.  Bull.  597,  pp.  231-233  and  mop).  The  deep-seated 
central  portion  of  central  batholith,  uninfluenced  by  the  cover,  is  h medium- 
grained niU8covlte-biotite  granite,  which  may  be  taken  as  the  normal  constituent 
of  the  batholith,  and  is  called  the  Fitchburg  granite.  Crosses  Fitchburg,  Mass. 

Fitch  Hill  granite  gneiss. 

Silurian  (?):  Northwestern  New  Hampshire  (Ammonoosuc  River  region). 

F.  H.  Lahee,  1913  (Am.  Jour.  Scl.,  4th,  vol.  36.  pp.  231-250;  map).  Fitch  HiU 
granite  gneiaa. — Metamorphosed  igneous  rock,  pre-Sil.  [?].  Intrudes  Lyman  schist 
[Sil.]  and  uncon.  underlies  Sil.  (Niagaran)  sediments.  Called  “chlorite."  “chlorltic 
rock,"  etc.,  by  Hitchcock.  [Probably  named  for  proximity  to  same  hill  as  that  for 
which  the  arkose  was  named.] 

M.  Billings,  1935  (letter  dated  Aug.  27).  Lahee’s  Fitch  Hill  granite  gneiss  Is 
precisely  same  as  our  Highlandcroft  granodiorlte.  It  belongs  to  Highlandcroft 
magma  series,  which  is  late  Ord.  (?). 

Fitch  Ilill  arkose. 

Silurian  (Niagaran)  : Northwestern  New  Hampshire  (Ammonoosuc  River 
region ) . 

F.  II.  Lahee,  1913  (Am.  Jour.  Scl.,  4th.  vol.  36.  pp.  231-250).  The  thick  mass 
(200-300  ft.)  of  arkose  forming  Fitch  Hill,  NW.  of  town  of  Lisbon,  Is  here  called 
Fitch  Hill  arkoHc,  to  distinguish  it  from  basal  arkose  of  basal  series  of  the  Sil. 
IJes  150±  ft.  higher  in  the  series  than  si.  and  Is.  carrying  Niagaran  fossils. 
[This  appears  to  be  a part  of  Fitch  fm.  of  Billings  and  Cleaves.] 

Fite  limestone. 

Upper  (?)  Ordovician:  Central  eastern  Oklahoma  (Cherokee  and  Adair 
Counties). 

I.  II.  Cram,  1930  (Okla.  Geol.  Surv.  Bull.  40QQ,  pp.  20-22).  Fite  h. — Hard,  light- 
gray.  subllthograpbic  Is.  attaining  thickness  of  8 ft.  where  protected  from  pre- 
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Cbattanoogan  erosion  by  Fernvale  Is.  Blotches  of  crystalline  calcite  are  almost 
invariably  present  in  the  sublit hographlc  matrix,  and  often  near  middle  there  is 
a lens  of  brownish  fine-grained  dolomltlc  1b.  The  fm.  occurs  only  in  anticlinal 
area  Just  NE.  of  Tahlequah.  It  is  not  present  in  Barren  Fork  area.  It  was 
Included  in  Tyner  fm.  by  Taff  in  Tablequah  folio,  but  because  it  is  so  distinct, 
and  because  it  is  absent  at  type  loc.  of  Tyner,  it  is  here  named  Fite  Is.,  from 
excellent  exposures  on  estate  of  Dr.  Fite  in  sec.  11,  T.  17  N.,  R.  22  E.  It  uncon. 
overlies  Tyner  fm.  ias  here  restricted]  and  Is  uncon.  overlain  by  Fernvale  Is. 
(Upper  Ord.)  or  by  Chattanooga  sh.  The  Fernvale  was  also  included  in  Tyner  fm. 
by  Taff.  Underground  in  Okla.  an  occasional  bed  of  ss.  occurs  btw.  Fite  and 
Fernvale  lss.  Fossils  are  now  identified  by  E.  O.  Ulrich  as  pre-Fernvale  Richmond. 

I.  H.  Cram,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  288).  The  best,  though 
Inconclusive,  evidence  Indicates  that  the  Fite  is  Bromide  (Black  River-Trenton) 
in  age,  instead  of  Richmond,  as  meager  fauna  collected  at  outcrop  suggests. 

Fitzgerald  limestones. 

Silurian:  Northwest  Territory  and  Mackenzie. 

A.  E.  Cameron,  1918  (Canada  Geol.  Sun*.  Summ.  Rrpt.  1917,  pt.  C,  p.  25). 

Fitzhugh  sands. 

C.  E.  Jamison,  1912  (Wyo.  State  Geol.,  ser.  B,  Bull.  4),  stated  that  Wall  Creek  ss.  of 
Salt  Creek  oil  field.  Wyo.,  was  formerly  called  “First  Fitxbugh  Band,"  and  that  a 
sand  lying  220  ft.  lower  was  called  “Second  Fitzhugh  sand."  These  sands  both 
occur  in  upper  part  of  Frontier  fm. 

Fitzwilliam  granite. 

Late  Carboniferous  or  post-Carboniferous:  Southwestern  New  Hampshire 
and  extreme  central  northern  Massachusetts. 

C.  H.  Hitchcock.  1873  (Am.  Ass.  Adv.  8d.  Proc.,  vol.  21,  pp.  134-135),  stated  that 
Lanrentlan  Included  Fitzwilliam  granite. 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597,  p.  238  and  map).  Fitzwilliam  granite. — 
Light-gray  muscovlte-biotite  granite,  of  even,  fine  grain.  It  Just  enters  Mass,  from 
Fitzwilliam,  N.  H.  Assigned  to  late  Carbf.  or  post-Carbf. 

Five  Islands  voleanies. 

Triassic:  New  Brunswick  and  Nova  Scotia. 

S.  Powers,  1915  (Geol.  Soc.  Am.  Bull.,  voL  20,  p.  93). 

Fivemile  shale.  (In  Hinton  formation.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

D.  B.  Reger.  1928  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  295-296,  338-340).  Upper  Fivemile  ah. — Gray  or  green  and  calc,  deposit,  with 
marine  fossils;  occasionally  red  and  variegated,  with  lenticular  sb.;  thickness  15 
to  43  ft. ; underlies  Falls  Mills  Is.  and  overlies  Fivemile  coal.  Lower  Fivemile  ah. — 
Green  and  sandy,  with  marine  and  plant  fossils;  thickness  10  to  20  ft.;  underlies 
Fivemile  coal  and  rests  on  Tallery  ss.  All  members  of  Hinton  group  [fra.].  Type 
loc.  of  both  shales  Is  on  Fivemile  Creek,  along  Prlnceton-Narrows  road,  4.5  ml. 
SE.  of  Princeton,  Mercer  Co.,  W.  Va.  The  upper  sh.  also  observed  in  Summers  Co. 
and  in  Tazewell  Co.,  Va.  The  lower  sh.  observed  In  Mercer  and  Summers  Counties. 

Five  Point  limestone.  (In  Admire  shale.) 

Pennsylvanian:  Kansas  and  Nebraska. 

R.  C.  Moore  and  G.  E.  Condra  (Oct.  1932  revised  classification  chart  of  Penn,  rocks 
of  Kans.  and  Nebr.).  (Five  Point  la.  is  shown  as  underlying  Stine  sb.  and  over- 
lying  West  Branch  sb.,  all  included  In  Admire  sh.  Derivation  of  name  not  stated.] 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  5).  Five  Point  la.  was  named 
for  exposures  in  Five  Point  Valley,  Richardson  Co.,  Nebr.  Has  been  traced  S. 
through  Kans.  to  Okla.,  and  is  recognized  by  KanB.  Surv. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  transferred  all  beds  above  Brown ville 
Is.  to  Perm.  (See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936.) 

E.  C.  Reed  (Asst.  State  Geol.  Nebr.),  1936  (letter  dated  Oct.  16).  Type  loc.  of 
Five  Point  la.  is  Five  Point  Creek,  near  Five  Point  School,  sec.  25,  T.  1 N.,  R.  15 
E.,  Richardson  Co.,  Nebr.,  2 ml.  S.  and  4%  mi.  W.  of  Falls  City. 
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Flades  clay. 

Silurian  (Niagaran) : East-central  Kentucky. 

A.  F.  Foerste,  1905  (Ky.  Geol.  Sure.  Bull.  8,  p.  145)  and  1906  (Ky.  Gsol,  gurv.  Bull. 
7,  pp.  10.  18,  60).  Flades  clay. — Name  to  Include  Waco  la.  and  Eatlll  clay  [membera 
of  Alger  fm. ) where  Waco  Is.  caunot  be  diatlugulabed  from  overlying  Eatlll  clay 
but  where  thick  basal  layer  of  Waco  la.  can  be  recognized. 

Named  for  Flades  Creek.  E.  of  Crab  Orchard,  Lincoln  Co. 

Flag  Spring  limestone.  (In  Conemangh  formation.) 

Pennsylvanian:  Gallia  County,  Ohio. 

E.  Orton,  1878  (Obio  Qeol.  Sure.,  vol.  3,  pp.  889-890).  Flag  Spring  la. — Fosatltferouz 
blue  la.  In  northern  Gallia  Co.,  about  midway  btw.  Shawnee  and  Cambridge  Isa. 
Occurs  at  exact  horizon  of  Banda  Iron  ore,  which  replaces  It  throughout  several  twps. 

Named  for  well-known  locality  in  Walnut  Twp,  Gallia  Co. 

Flag  Spring  trachyte. 

Tertiary  (middle  or  late) : Northwestern  Arizona  (Oatman  district). 

F.  L.  Ransome,  1923  (tt.  8.  G.  S.  Bull.  743).  Compact,  fine  grained  red  brown  lava 
flow  closely  resembling  Esperanxa  trachyte.  Tblckness  0 to  250+  ft.  Overlies 
Gold  Road  latite.  Well  exposed  in  cliffs  along  Cottonwood  Canyon,  and  named  for 
Flag  Spring,  in  the  canyon. 

Flagstaff  limestone. 

Eocene:  Central  eastern  Utah  (Wasatch  Plateau). 

E.  M.  Spleker  and  J.  B.  Reeslde,  Jr.,  1925  (Geol.  80c.  Am.  Bull.,  vol.  38,  pp.  150-151, 
448).  Flagstaff  la.  memb.  of  Waaatch  fm. — A remarkable  memb.  of  fresh  water  Is., 
200  to  1,000  ft.  thick,  lying  1,000  ft.  below  top  of  Wasatch  fm.  and  1,200  to  2,000 
ft.  above  base  of  Wasatch  In  Wasatch  Plateau,  Utah.  [Named  for  fact  It  Is 
prominent  In  Flagstaff  Peak.] 

These  beds  are  now  treated  as  a distinct  fm.  by  U.  S.  Geol.  Survey. 

Flagstaff  limestone. 

Miners'  local  term  for  a part  or  all  of  Madison  Is.,  of  lower  Miss,  age,  in 
Little  Cottonwood  dist.,  central  northern  Utah. 

Flambeau  quartzite. 

Pre-Cambrian  (Huronian) : Northwestern  Wisconsin  (Rusk  County). 

W.  O.  Hotchkiss  et  al,  1915  (Wis.  Geol.  Nat.  Hist.  Surv.  Bull.  44,  econ.  aer.  19,  p.  50). 
Flambeau  qtzite. — Varies  from  a predominant  reddish  brown  to  pale  yellowish 
gray.  Chiefly  quarts  grains,  as  a rule  well  cemented.  Is  vitreous,  but  Interstices 
are  not  completely  filled.  Lowest  qtzlte  beds  seen  are  In  a number  of  places  marked 
by  thin  beds  of  cgl.,  3 to  10  ft.  thick,  extending  through  40  ft.  of  beds.  Thickness 
2,000  to  2,500  ft.  No  other  beds  found  In  contact  with  It.  Believed  to  be  older 
than  Barron  qtxlte  and  to  be  upper  or  middle  Huronian. 

Probably  named  for  exposures  at  Flambeau  or  on  Flambeau  River,  Rusk  Co. 

t Flaming  Gorge  group. 

Upper  Jurassic:  Northeastern  Utah  (Uinta  Mountains)  and  northwestern 
Colorado. 

J.  W.  Powell,  1878  (Geology  of  eastern  portion  of  Ulntn  Mtna,  pp.  41,  51,  146, 
151).  Flaming  Gorge  group.— In  descending  order:  (1)  Bad  land  ass.  of  lacustrine 
origin;  (2)  mid-group  lss.,  marine,  more  or  less  aren. ; (3)  massive  sa.,  400  to  600 
ft.,  which  to  S,  la  represented  by  bad-land  ss.  with  clay  and  gyp.;  (4)  White  Cliff 
la.,  marine  la.  10  to  200  ft.  thick.  Named  for  Flaming  Gorge,  on  S.  side  of  Green 
River  1st  mouth  of  Henrys  Fork),  Utah  (In  Uinta  Co.]. 

A.  R.  Schultz.  1920  (U.  S.  G.  S.  Bull.  702,  table  opp.  p.  24),  Bhowed  Flaming  Gorge 
group  of  Powell  **  Beckwith  and  Twin  Creek  fma.  of  SW.  Wyo. 

A.  A Baker,  C.  H.  Dane,  and  J.  B.  Reeslde,  Jr.,  1930  (U.  S.  G.  S.  P.  P.  183,  chart 
opp.  p.  38),  abowed  Flaming  Gorge  group  of  Powell  and  of  G.  K.  Gilbert's  Henry 
Mtna  rept—  (descending)  Morrison,  Summerville,  Curtis,  Entrada,  and  Carmel 
fms.  (all  Upper  Jurassic). 
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Flanagan  limestone. 

Middle  Ordovician  (Trenton) : Central  Kentucky. 

M.  R.  Campbell,  1898  (U.  S.  O.  S.  Richmond  folio,  No.  46,  p.  2).  Flanagan  chert. — 
Thin-bedded  gray  Is.  and  calc.  sh.  containing  bands  of  chert ; thickness  0 to  40  ft. 
Overlain  by  Winchester  la.  and  underlain  by  Lexington  la.  Named  for  exposures 
at  Flanagan  Station,  Clark  Co. 

A.  M.  Miller,  1905  (Ky.  Geol.  Surv.  Bull.  2,  pp.  8-23).  The  Flanagan  chert  of 
Campbell  ie  a cherty  horizon  at  top  of  Bigby  substage  of  Lexington  stage.  It  does 
not  represent  a constant  time  unit  of  deposition,  but  Is  due  to  a particular  phase* 
of  weathering. 

G.  C.  Matson,  1909  (U.  S.  G.  S.  W.  S.  P.  233).  Flanagan  chert  memb. — Gray  crystal- 
line Is.,  usually  lighter  colored  and  more  cherty  than  underlying  Is.  Thickness 
75  ft.  Is  top  memb.  of  Lexington  Is. 

A.  M.  Miller,  1913  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1,  pp.  317-342).  Flanagan, 
55  ft.  thick,  divided  into  Woodburn  above  and  Brannon  below.  Underlies  Perry- 
ville  and  overlies  Bigby  fm.  [named  Benson  bed  by  Foerste  In  1913]. 

W.  C.  Phalen,  1917  (Ky.  Geol.  Surv.  rept.  on  phosphate  rocks  of  central  Ky.). 
Flanagan  Is.  divided  into  Woodburn  phosphatic  memb.  (30  to  40  ft.  thick)  above 
and  Brannon  cherty  memb.  (13  to  15  ft.  thick)  below.  [This  is  present  accepted 
definition  of  U.  S.  Geol.  Survey.] 

Flat  Creek  beds. 

Tertiary:  Canada  (Yukon). 

R.  G.  McConnell,  1905  (Canada  Geol.  Surv.  Ann.  Rept.,  vol.  14,  pt.  B.  p.  24). 

Flat  Gap  limestone  member  (of  Olive  Hill  formation). 

Lower  Devonian  ( Helderbergian ) : Western  Tennessee. 

C.  O.  Dunbar,  1918  (Am.  Jour.  Sci.,  4th,  vol.  46,  p.  738).  Flat  Oap  memb. — Ileavy- 
bedded  coarsely  crystalline  or  granular  Is.  of  white  or  pinkish  color,  very  sparingly 
fossil IferouB.  Thickness  0 to  53  ft.  Top  memb.  of  Olive  Hill  fin.  Uncon.  underlies 
Birdsong  sh.  and  overlies  Bear  Branch  memb.  of  Olive  Hill  fm.  [Type  loc.  not 
stated.] 

Flathead  quartzite. 

Middle  Cambrian:  Montana  and  northwestern  Wyoming. 

A.  C.  Peale,  1893  (U.  S.  G.  S.  Bull.  110).  Flathead  qtzlte. — Remarkably  persistent 
qtzlte  or  ss.,  which  has  long  been  recognized  in  Rocky  Mtn  region  as  lying  in  most 
cases  at  base  of  Paleozoic  section.  Ib  usually  qtzitlc.  In  some  places  there  are 
interlaminatcd  beds  of  reddish  or  reddish  brown  sss.  in  which  cementing  material 
is  partly  an  Iron  oxide.  Thickness  125  ft.  In  places  rests  on  Belt  series  and  in 
places  on  Archean  schists  or  gneisses.  No  fossils.  Is  overlain  by  Flathead  shales, 
from  which  It  is  in  places  separated  by  a layer  of  eruptive  rock.  The  Flathead 
qtzite  and  Flathead  shales  comprise  Flathead  fm. 

Named  for  exposures  In  Flathead  Pass,  in  NE.  corner  of  Threeforks  quad., 
Mont. 

tFlathead  formation. 

tFlathead  shales. 

Middle  Cambrian : Montana  and  northwestern  Wyoming. 

A.  C.  Peale,  1893  (U.  S.  G.  8.  Bull.  110).  Flathead  fm. — Divided  into  Flathead 
shales  above  and  Flathead  qtzite  below.  The  shales  are  soft,  green,  shaly  beds 
lnterlamlnated  with  thin  beds  of  glauconitic  is. ; toward  base  are  beds  of  very  dark 
reddish-brown  and  green  ss.  Thickness  of  the  Biiales  290  ft.  Overlain  by  Trllobite 
Is.,  the  basal  memb.  of  Gallatin  fm.  [For  description  of  the  qtzlte  see  Flathead 
qtzite.] 

The  use  of  Flathead  in  3 senses  being  objectionable,  the  name  has  for  many 
years  been  restricted  to  the  qtzite,  and  the  so-called  “Flathead  shales” 
have  been  combined  with  the  overlying  trilobite-bearing  lss.  and  Obolella- 
beuring  shales  (originally  included  in  Gallatiu  fm.)  into  a fm.  named 
Oro8  Ventre  fm. 

Named  for  exposures  in  Flathead  Pass,  in  NE.  corner  of  Threeforks  quad., 
Mont. 
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Flatiron  andesites. 

Age  (?) : Northern  California  (Lassen  National  Park). 

H.  Williams.  1932  (Calif,  Fnlv.  Pub..  Bull.  Dept.  Geol.  Sel..  vol.  21.  No.  8,  pp.  214- 
376.  map).  Flatiron  andealtra. — Pyroxene  andesite,  1,700+  ft.  thick.  Occurs  on 
Flatiron  Ridge.  Extends  from  White  Mtn  to  head  of  Warner  Valley.  Believed  to 
be  younger  than  Twin  Lakes  andesites. 

Flat  Lick  sandstone.  (In  Pottsrille  group.) 

Pennsylvanian:  Southeastern  Kentucky  (Knox  County). 

W.  R.  Jlllson  and  J.  M.  Hodge,  1919  (Ky.  Dept.  Geol.  and  Forestry,  ser.  6,  Bull.  3. 
pp.  1,  2,  3,  9-10,  341.  Flat  Lick  as. — A strong  as.,  50  to  75  ft.  thick,  underlying 
Lily  coal,  and  prominent  in  cliffs  along  river  near  Artemus ; also  forms  base  of 
Flat  Lick  plateau.  Named  because  it  Is  well  exposed  by  the  doming  at  Flat  Lick, 
Knox  Co.  Included  In  Upper  Pottsvlile. 

Flat  Rock  stone. 

Silurian : Indiana. 

See  Oreenaburg  or  Flat  Rock  atone. 

Flat  Rock  dolomite  member  (of  Detroit  River  dolomite). 

Lower  Devonian:  Southeastern  Michigan  (Wayne  County)  and  western 
Ontario. 

W.  ft.  Sherxer  and  A.  W.  Grabau,  1909  (Geol.  80c.  Am.  Bull.,  vol.  19,  p.  541).  Flat 
Rock  dot. — Hard,  porous,  compact  gray  dolomltlc  calcllutlte,  47  ft.  thick.  Fossils. 
Oldest  memb.  of  Upper  Monroe  (Detroit  Kiver  dol.J.  Underlies  Anderdon  Is. 
Dlscon.  overlies  Sylvania  as.  [On  later  pages  (553-556)  thickness  of  40  to  150  + 
ft.  la  given.] 

Knitted  for  exposures  at  Flat  Rock,  Wayne  Co. 

Flat  Rock  sand. 

See  under  Robinaon  sand. 

Flat  Run  sand. 

Drillers’  term;  SW.  Pa.;  probably  at  same  horizon  as  Gordon  sand,  and  of 
Catsklll  age.  Is  younger  than  McDonald  sand  and  older  than  Campbells 
Run  sand.  In  W.  Vo.  the  name  has  been  applied  to  a sand  that  may  be 
older  than  Gordon  sand. 

Flat-top  sandstone. 

Pennsylvanian:  Southeastern  Oklahoma. 

H.  M.  Chance,  1890  (Am.  InBt.  Min.  Engrs.  Trans.,  vol.  18.  pp.  653-661).  "Flat- 
top  aa.” — Massive  ss.,  100  ft.  thick,  which  caps  Roundtop  and  long  Mtn  In 
Grndy  Basin,  nnd  forms  Adams  Ridge.  Lies  600  ft.  above  Grady  group  of 
coals  and  550  ft.  below  McAlester  coal  in  Choctaw  coal  field. 

Flattop  schist. 

Pre-Cumbrian : Western  North  Carolina. 

A.  Keith.  1903  (U.  S.  G.  S.  Cranberry  folio.  No.  90,  p.  4).  Flattop  schist.— Black, 
dark  blue,  bluish-green,  and  greenish  gray  very  fine-grained  schists  (composed 
of  quartz,  feldspar,  and  mica  of  secondary  origin),  which  weather  to  yellowish 
gray  or  greenish  gray.  Commonly  marked  by  light-gray  bands  more  feldspathic 
than  rest  of  rock,  being  made  up  of  quartz  and  feldspar  grains  of  varying  sizes 
with  a little  fine  muscovite.  Other  portions  of  the  schist  contain  porphyritlc 
crystals  of  feldspar  and  amygdules,  which  show  its  volcanic  nature.  Grades  into 
older  Montezuma  schist.  Is  pre-Camb.  (Algonkian?). 

Named  for  Flattop  Mtn,  Cranberry  quad.,  In  Watauga  Co. 

Flat-top  limestone. 

Devonian  or  Mississipplan  (?) : Western  Colorado. 

C.  [R.]  Keyes,  1924  (Pan-Am.  Geol.,  vol.  41,  pp.  281,  292).  Flat  top  Is. — Drab 
lithographic  unfossillferous  dol.,  150  ft.  thick,  underlying  Leadville  Is.  and  uncon. 
overlying  Ouray  Is.  in  Colo.  May  be  of  Kinderhooklan  age.  Named  for  Flat-top 
Mtn,  N.  of  Glenwood  Springs. 
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E.  Kirk,  1931  (Am.  Jour.  Sci.,  5th,  vol.  22,  p.  229).  Flattop  dol.  of  Keyes  is  hard 
to  identify.  It  was  probably  taken  from  one  of  older  Territorial  Survey  publica- 
tions and  might  be  either  Dev.  or  Miss. 

Flattop  Mountain  sandstone.  (In  Pottsville  group.) 

Pennsylvanian:  Southern  West  Virginia. 

I.  C.  White,  1908  (W.  Va.  Geol.  Surv.  vol.  2A,  p.  13).  Pocahontas  group  divided 
into  (descending)  : (1)  Flat  Top  Mtn  88. ; (2)  Pocahontas  coals  Nos.  6,  5,  4, 
3,  2,  and  1,  with  intervening  sss.  and  shales ; and  (3)  Pocahontas  ess. 

R.  V.  Heunen  and  R.  M.  Gowthrop,  1915  (W.  Va.  Geol.  Surv.  Rept.  Wyoming  and 
McDowell  Counties,  p.  217).  Flattop  Mtn  a*.,  top  memb.  of  Pocahontas  group 
or  Lower  Pottsville  series,  rests  on  sh.  here  named  Rift  ah.  Is  generally  massive 
to  current  bedded,  medium  grained  to  coarse,  micaceous,  bluish  gray  to  brown, 
22  to  50  ft.  thick.  Named  for  Flattop  Mtn,  2 mi.  NW.  of  Pocahontas,  Va. 

Flat  Top  Mountain  sandstone.  (In  Pottsville  group.) 

Pennsylvanian : Northeastern  Kentucky. 

J.  B.  Hoeing,  1913  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1,  p.  81).  Flat  Top  Mtn 
88. — Top  memb.  of  Ix>wer  Pottsville  or  Pocahontas  group  in  upper  Big  Sandy 
Valley  and  headwaters  of  North  Fork  of  Kentucky  River. 

tFlatwoods  clay. 

Eocene  (lower) : Western  Tennessee,  northeastern  Mississippi,  and  south- 
western Alabama. 

E.  W.  Hllgard,  I860  (Rept.  Geol.  and  Agrlc.  Miss.,  pp.  110-111,  275).  Flatwood* 
clay. — Hard  gray  or  whitish  clay,  sometimes  laminated  but  more  usually  of 
massy  cleavage,  with  tendency  to  concholdnl  or  nodular  forms,  which  are  con- 
spicuous in  most  outcrops  found  on  whitened  hillsides  in  the  Flatwoods.  Show’s 
little  tendency  to  disintegrate  by  atmospheric  agencies  alone.  Is  a phase  of 
Northern  Lignltic  fm. 

Same  as  Porters  Creek  clay,  of  Midway  group. 

Named  for  low,  flat  land,  covering  several  counties  In  NE.  Miss.,  resem- 
bling broad  bottom  of  large  river  and  generally  known  as  the  “Flatwoods 
country.” 

tFlatwoods  group. 

Eocene:  Western  Tennessee. 

J.  B.  Killebrew  and  J.  M.  Stafford,  1874  (Resources  of  Tenn.,  p.  44).  FlaUcood* 
group. — Sands  and  clays.  200  to  300  ft.  thick,  underlying  LaGrange  group  and 
overlying  Ripley  group  (Cret.).  In  geol.  rept.  of  Tenn.  was  called  “Porter's 
Creek  group.”  because  a heavy  bed  of  laminated  clay.  100  ft.  thick,  occurs  on 
Porter's  Creek. 

Includes  Porters  Creek  clay  and  Clayton  fm.  of  present  nomenclature,  or 
all  of  Midway  group. 

tFlatwoods  shale. 

Upper  and  Middle  Cambrian : Eastern  Alabama. 

E.  A.  Smith,  1890  (Ain.  Geol.  Surv.  Rept.  on  Cnhabn  coal  field,  p.  148,  map.  and 
structure  section  opp.  p.  162).  [See  under  tCoosa  sh.] 

Named  for  level,  badly  drained  lands  in  valley  region  of  eastern  Ala. 
which  are  generally  known  as  “Flatwoods.” 

Flaxman  formation. 

Pleistocene  (Wisconsin):  Northern  Alaska  (Canning  River  region). 

E.  D.  Lefflngwell,  1919  (U.  S.  G.  S.  P.  P.  109,  pp.  103,  142,  map).  Flarman  fm  — 
Foreign  glacial  till,  possibly  containing  glacial  Ice,  scattered  along  Arctic  coast 
line  of  America.  Well  exposed  on  Flaxman  Island.  From  Its  youth  It  must 
be  ascribed  to  last  advance  of  continental  ice — the  Wisconsin. 
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Flaxville  gravel. 

Miocene  (upper)  or  Pliocene:  Northern  Montana  and  adjacent  parts  of 
Saskatchewan  and  Alberta. 

A.  J.  Collier,  1917  (Wash.  Acad.  Scl.  Jour.,  vol.  7.  pp.  194-195).  Flaxville  fm. — 
Brownish  to  ash-gray,  silt,  sand,  and  gravel,  and  white  marl,  from  a few  ft.  to 
100  ft,  thick.  Generally  noncoherent  but  locally  cemented  with  cnlcite,  and 
forms  prominent  outcrops,  often  marked  by  croBs-bedding.  The  gravel  Is  charac- 
terized by  material  from  Rocky  Mtus.  Is  found  on  four  extensive  plateaus  ranging 
In  elevation  from  2,700  ft.  8.  of  Redstone,  to  3,200  ft.  in  W.  side  of  Boundary 
Plateau.  Fragments  of  vertebrate  fossils  from  the  fm.  at  27  localities  (in  wells, 
railroad  cuts,  badger  holes,  and  natural  exposures)  pronounced  by  J.  W.  Gldley 
to  be  not  older  than  Mio.  nor  younger  than  lower  Pllo. 

A.  J.  Collier  and  W.  T.  Thom,  Jr..  1918  (U.  S.  G.  8.  P.  P.  108J,  pp.  179-184). 
Flaxville  gravel. — Named  for  town  of  Flaxville,  Mont.,  on  Scobey  branch  of 
Great  Northern  Ry.  Deposited  in  Mlo.  or  early  Pllo.  time.  [Lists  fossils.]  Caps 
a series  of  even-topped  plateaus  ranging  in  altitude  from  2,600 ± ft.  at  Its  E. 
end,  a few  ml.  8.  of  Redstone,  to  3,200  ft.  In  W.  front  of  Boundary  Plateau  In 
Cherry  Creek  quad.  Is  from  a few  ft.  to  100  ft.  thick.  Rests  on  eroded  surfaces 
of  Fort  Union,  Lance,  and  Bearpaw  fms.  [Mapped  over  area  extending  from  E. 
of  105°  to  W.  of  110°,  both  N.  und  8.  of  49°  par.]  Generally  composed  of 
yellowish  to  ash-gray  gravel,  clay,  and  sand,  but  In  some  places  contains  beds  of 
white  marl  and  volcanic  ash.  The  gravel  consists  of  well-rounded  pebbles  from 
less  than  1 In.  to  1 ft.  or  more  diam.,  of  qtzite  and  argillite  derived  from 
Rocky  Mtns.  Pebbles  of  Is.  from  same  source  may  have  been  dissolved  and  the  lime 
redeposited  as  cementing  material  and  beds  of  marl.  Materials  mostly  non- 
coherent and  easily  excavated  by  well  diggers,  though  beds  of  hard  ss.  and  cgl. 
cemented  with  calcite  from  1 ft.  to  several  ft.  thick  are  encountered  in  most 
wells.  In  places  thoroughly  cemented  with  calcite  and  forms  prominently  out- 
cropping ledges  of  ss.  and  cgl.  In  railway  cuts  W.  of  Flaxville,  where  best 
collection  of  fossils  was  made,  about  half  of  exposed  material  is  gravel  and 
remainder  clay  and  sand,  with  about  1 ft.  of  marl  or  concretionary  calcite. 
Bedding  irregular. 

Fleener  facies. 

Name  applied  by  P.  B.  Stockdale  (Ind.  Dept.  Cons.,  Div.  Geol.,  Pub.  1)8,  pp. 
77, 184,  etc.,  1931)  to  a local  facies  of  his  Garwood  fm.  of  southern  lnd. 
t Fleming  clay, 
t Fleming  group. 

Miocene  (upper)  and  Pliocene  (?):  Eastern  Texas  and  northwestern 
Louisiana. 

W.  Kennedy,  1892  (Tex.  Geol.  Surv.  3d  Ann.  Rept.,  pp.  45,  62).  Fleming  bed*. — 
Clays  and  sands  or  sandy  clays,  dark  blue,  pale  blue,  brown,  red,  yellow,  and  pale 
green,  thinly  laminated  and  partially  stratified  and  massive.  Thickness  260  ft. 
Overlies  Fayette  sands  and  kks.  and  underlies  Quat.  clays. 

A.  Deussen,  1914  (U.  8.  G.  8.  W.  S.  P.  335).  Fleming  clay  consists  of  200  to  500 
ft.  of  gray,  white,  and  bluish  white,  bedded,  calc,  clays  with  numerous  small 
concretions  of  lime  and  some  lenses  of  sand,  underlying  Dewitt  fm.  and  uncon. 
overlying  Catahoula  ss.  Assigned  to  basal  Mio. 

E.  T.  Dumble,  1915  (Geol.  Soc.  Am.  Bull.,  vol.  26,  pp.  447  -475).  Fleming  bed*  include 
all  sediments  btw.  Corrigan  sands  and  Lafayette  or  Reynosa  sands  btw.  Sabine  and 
Navasota  rivers.  Is=  Lagar to,  Lapara,  and  possibly  Oakville.  Thickness  1.500+  ft. 

G.  C.  Matson,  1916  (U.  S.  G.  S.  P.  P.  98),  divided  Fleming  clay  of  eastern  Tex.  into 
Pascagoula  clay  (above)  and  Hattiesburg  clay  (below). 

J.  A.  Udden.  C.  L.  Baker,  and  E.  B6se,  1916  (Univ.  Tex.  Bull.  44,  pp.  81,  88-89). 
Fleming  beds  (Mio.  and  Pllo.)  overlie  Corrigan  or  Catahoula  and  are=Lagarto, 
Lapara,  and  Oakville.  Thickness,  1,500±  ft. 

W.  Kennedy,  1917  (SW.  Ass.  Pet.  Geol.  Bull.,  vol.  1,  pp.  36-37).  It  Is  probnble  that 
some,  if  not  all,  of  Lagarto  clays,  Lapara  sands,  and  Oakville  sands  may  be  corre- 
lated with  some  of  various  phases  of  Fleming  beds. 

A.  Deus8en  and  L.  L.  Lane,  1925  (A.  A.  P.  G.  Bull.,  vol.  9.  pp.  1031-1052).  Fleming 
fm.  immediately  underlies  Lafayette  fm.  and  overlies  Catahoula  ss.  Thickness,  1,100 
to  2,600  ft.  Is  “Lagarto  clays,  Lapara  Bands,  and  Oakville  ss.  of  region  W.  of 
Brazos  River, 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


C.  W.  Cooke  and  J.  Gardner,  1930  (personal  statement).  Fleming  day  is  of  upper 
Mio.  and  possibly  lower  Pllo.  age;  is  = Pascagoula  clay;  and  is  younger  than  Oak- 
ville 8s.  and  Hattiesburg  clay. 

The  U.  S.  Geol.  Survey  discarded  this  name  from  its  classification  in  1932. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232,  pp.  530.  727),  applied  Fleming  grout* 
to  the  Mio.  and  Pllo.  beds  btw.  Catahoula  fm.  and  Goliad  fm.,  and  divided  the  groun 
into  Lagarto  fm.  [restricted]  and  Oakville  fm. 

Named  for  Fleming,  Tyler  Co. 

Fleurant  conglomerate. 

Upper  Devonian:  Quebec  (Gaspe  Peninsula). 

E.  M.  Kindle,  1930  (Canada  Geol.  Surv.  Dept.  Mines  Summ.  Rept.  192ft,  pt.  C,  pp 
82C-84C,  pi.  opp.  p.  82C).  Boulder  cgl.,  45  ft.  thick,  underlying  Escumlnac  bed? 
and  overlying  450  ft.  of  barren  coffee-colored  ah.  Type  loc.  Fleurant  Point ; also 
seen  at  Mushroom  rock  and  ml.  SE.  of  Englishman  Creek. 

Flint  moraine. 

Pleistocene  (Wisconsin  stage) : Southeastern  Michigan.  Shown  on  moraine 
map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Flint,  Genesee  Co. 

fFlint  Creek  beds. 

Tertiary  (middle  Miocene?) : Central  western  Montana  (Philipsburg 

region ) . 

E.  Douglass,  1903  (Carnegie  Mu«.  Annals,  vol.  2,  pp.  153-154).  Flint  Creek  bed*  are 
typically  exposed  In  a line  of  bluffs  100  to  150  or  more  ft.  exposed  high  on  W. 
side  of  valley  of  Flint  Creek,  beginning  about  1 mi.  N.  of  village  of  New  Chicago  and 
extending  southward  several  miles.  [FoshIIb  listed.  In  1908  (Carnegie  Mus.  Annals, 
vol.  4,  Nos.  3 and  4,  pp.  256-266)  Douglass  assigned  these  beds  to  upper  Mio  ] 

H.  F.  Osborn,  1909  (U.  8.  G.  S.  Bull.  361,  pp.  65.  114).  “Flint  Creek  beds-  are 
middle  Mio. 

H.  F.  Osborn,  1918  (Am.  Mus.  Nat.  Hist.  Mem,  n.  s.,  vol.  2.  pt.  1,  pp.  9,  16),  assigned 
“Flint  Creek  beds"  to  middle  Mio.  on  p.  9,  but  on  p.  16  stated  that  they  are  “prob- 
ably lower  Pllo." 

fFlint  Hills  division. 

Permian;  Central  Kansas. 

F.  W.  Cragin,  1896  (Colo.  Coll.  Studies,  vol.  6,  pp.  3,  6-9).  Flint  Hills  dir. — Lower 
div.  of  Big  Blue  series.  Divided  Into  ChaHo  lss.  above  (265  ft.  thick)  and  Neosho 
shales  below  (130  ft.  thick).  Overlain  by  Sumner  div. 

Not  used  in  later  classifications  of  Kans.  Geol.  Survey. 

Named  for  Flint  Hills,  Cowley  and  Butler  Counties. 

Flint  Ridge  limestone.  (In  Allegheny?  formation.) 

Pennsylvanian : Central  Ohio. 

E.  B.  Andrews,  1870  (Ohio  Geol.  Surv.  Rept.  Prog.  1869,  pp.  86.  91-93)  and  1871 
(Ohio  Geol.  Surv.  Rept.  Prog.  1870,  pp.  89.  94-95).  Flint  Ridge  Is. — Highly  fosstlif- 
erous  Is.  In  Coal  Measures  at  Flint  Ridge.  Dark  blue,  almost  black,  thin  bedded, 
and  contains  some  iron;  12  to  14  ft.  thick.  Supposed Putnam  Hill  Is.  [On 
p.  93  is  called  “The  Flint  Ridge  Putnam  Hill  ls."l  At  Flint  Ridge  is  separated  from 
underlying  Flint  Ridge  cannel  coal  by  4 ft.  of  blue  clay  sh.,  4 inches  of  bituminous 
coal,  and  5 Inches  of  bituminous  si.  Overlain  by  iron  ore.  In  Hopewell  Twp. 
Muskingum  Co.,  it  partakes  more  of  nature  of  a highly  calc.  sh. 

Named  for  Flint  Ridge,  Licking  Co. 

W.  Stout,  1927  (Ohio  Geol.  Surv.,  4th  sor..  Bull.  31,  p.  170),  stated  that 
Flint  Ridge  Is.  is  in  upper  part  of  Pottsville  fm. 

Flint  Ridge  flint.  (In  Allegheny  formation.) 

Pennsylvanian:  Central  Ohio 

E.  B.  Andrews,  1 871  (Ohio  Geol.  Surv.  Rept.  Prog.  1870,  pi.  opp.  p.  242).  Flint 
Ridge  flint. — [Name  applied,  in  cross-country  section  of  2d  geol.  dist.  of  Ohio,  to 
flint  occurring  in  Lower  Coni  Measures  at  a considerably  higher  horizon  than  Put- 
nam Hill  Is.  (supposed  equlv.  of  Flint  Ridge  Is.).  According  to  E.  Orton.  1878 
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(Ohio  Geol.  Surv.,  vol.  3,  p.  894),  the  Putnam  Mill  Is.  of  Flint  Ridge,  Licking  Co.,  la 
replaced  by  6 to  8 ft  of  fosKlliferous  flint. J 

Named  for  Flint  Ridge,  2%  mi.  SE.  of  Newark,  Licking  Co. 

Flint  Ridge  shale.  (In  Pottsville  formation.) 

Pennsylvanian:  Central  Ohio. 

C.  L.  Herrick,  1887  (Denison  Unlv.  Bel.  Lab.  vol.  2.  pt.  1,  pp.  10-12).  Flint  Ridge 
sh. — Thin  layer  of  black  sh.  immediately  over  the  coal  at  Flint  Ridge,  and  about 
100  ft.  below  summit  of  ridge. 

Named  for  Flint  Ridge,  Licking  Co. 

Flint  Ridge  clay.  (In  Pottsville  formation.) 

Name  for  many  years  applied  to  the  clay,  1 to  7 ft.  thick,  underlying  Flint 
Ridge  coal  in  Vinton  Co.,  Ohio. 

Flint  Ridge  flint. 

Pennsylvanian:  Eastern  Kentucky  (Breathitt  County). 

W.  C.  Morse.  1931  (Ky.  Geol.  Surv.,  ser.  6,  vol.  36.  pp.  296,  305).  Flint  Ridge 
flint. — A 3*foot  bed  of  yellow,  Don-foRsillferous  flint,  lying  30  ft.  below  top  of  Flint 
Ridge  at  head  of  Leatherwood  Branch  of  South  Quicksand  Creek,  Troublesome  quad., 
and  near  1.500-foot  contour  line;  it  also  Ilea  550  ft.,  by  barometer,  above  Magoffin 
beds,  and  370  ft.  above  Lost  Creek  Is.  Loose  dolomitlc  or  leached  la.  blocks 
associated  with  the  flint  are  very  foasiliferous.  The  Hint  Ridge  flint  has  not 
been  recognised  outside  of  this  area. 

t Flint  River  lower  zone. 

t Flint  River  upper  zone. 

Oligocene  (middle) : Southwestern  Georgia. 

Terms  that  have  been  applied  (C.  J.  Maury,  Am.  Jour.  Sci.,  4th,  vol.  48,  pp. 
209-215,  1919)  to  a single  faunal  zone  characterizing  Glendon  fm., 
according  to  C.  W.  Cooke. 

Named  for  exposures  on  Flint  River. 

Flint  River  formation.  (Of  Vicksburg  group.) 

Oligocene  (middle)  : Northwestern  Florida,  southeastern  Alabama,  south- 
ern Georgia,  and  southwestern  South  Carolina. 

C.  W.  Cooke,  1935  (A.  A.  P.  G.  Bull.,  vol.  19.  No.  8,  pp.  1170-1171).  My  1923 
tentative  correlation  of  the  chert  beds  of  Ga.  and  8E.  Ala.  with  Glendon  la.  now 
appears  doubtful,  and  these  beds,  which  are  present  In  northern  Fla.,  SE.  Ala.,  Ga.. 
and  SW.  So.  Car.,  are  here  given  the  tentative  name  Flint  River  fm.,  from  exposures 
on  Flint  River  btw.  Red  Bluff,  7 mi.  above  Bainbridge,  SW.  Ga.,  to  Hales  Landing, 
7 ml.  below  Bainbridge.  Their  fauna  appears  to  be  more  closely  related  to 
Chlckasawbay  marl  memb.  of  Byram  marl  of  SE.  Miss,  than  to  Glendon  Is.  In 
S.  C.  the  fm.  is  present  in  Allendale  Co.  only. 

C.  W.  Cooke.  1936  (U.  S.  G.  S.  Bull.  867,  on  Coastal  Plain  of  S.  C.).  In  S.  C. 
Flint  River  fm.  occurs  only  in  narrow  strip  bordering  Savannah  River  In  Allen- 
dale Co.  from  vicinity  of  Johnsons  Landing  to  Cohens  Bluff.  The  beds  consist 
chiefly  of  broken  lumps  of  j’ellow  vitreous  chert  in  reddish  yellow  sand.  Few 
fossils.  These  beds  are  tentatively  correlated  with  the  upper  or  Chlckasawbay 
memb.  of  Byram  marl  of  Miss,  and  SW.  Ala.,  and  so  far  as  now  known  they  are 
the  sole  representative  of  Vicksburg  group  In  SE.  Ala.,  Ga.,  aud  S.  C. 

Florena  shale  member  (of  Garrison  shale). 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

C.  S.  Prosser,  1902  (Jour.  Geol.,  vol.  10,  p.  712).  Florena  shales. — Yellowish 
fossiliferous  shales,  2 to  13  ft.  thick,  heretofore  called  “Cottonwood  shales'*  (pre- 
occupied). Underlies  Neosho  memb.  and  forms  lower  part  of  Garrison  fm.  Overlies 
Cottonwood  Is. 

Adopted  by  U.  S.  Geol.  Survey  as  lower  memb.  of  Garrison  fm.  Overlain 
by  Neosho  sh.  memb.  of  Garrison  and  underlain  by  Cottonwood  Is. 

See  also  under  Beattie  fm.  and  under  Garrison  sh.,  which  R.  C.  Moore 
discarded  in  1936. 

Named  for  exposures  in  quarries  near  Florena,  Marshall  Co.,  Kans. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES?  OF  UNITED  STATES 


Florence  flint.  ( In  Chase  group.) 

Permian : Eastern  Kansas,  central  northern  Oklahoma  and  southeastern 
Nebraska. 

C.  S.  Prosser,  1895  (Jour.  Gcol.,  vol.  3,  pp.  771-786,  798).  Florence  flint. — Two  beds, 
each  10  ft.  thick,  of  massive  fosslllferous  Is.  with  prominent  layers  of  flint, 
separated  by  2 ft.  of  white  cellular  is.  Included  in  middle  of  Chase  fm.  Under* 
Iain  by  31  ft.  of  yellowish,  chocolate,  and  greenish  shales  and  overlain  by  buff 
shaly  Is. 

C.  8.  ProsBer,  1002  (Jour.  Geol.,  vol.  10.  p.  714).  Florence  flint  Is  overlain  by  Port 
Riley  Is.  and  underlain  by  Matfleld  shales. 

Named  for  Florence,  Marlon  Co.,  Kans. 
t Florence  limestone.  (In  Chase  group.) 

Permian : Central  Kansas. 

C.  8.  Prosser,  1805  (Jour.  Geol.,  vol.  3.  pp.  771-786,  798).  Fort  Riley  Or  Florence 
It. — Massive  buff  Is..  5 or  more  ft.  thick.  Separated  from  overlying  Marion  flint 
by  22  ft.  of  buff  shaly  lss.  overlain  by  62  ft.  of  varicolored  sh.  with  thin  Is. 
layers,  and  separated  from  underlying  Florence  flint  by  15  ft.  of  buff  ahaly  lss. 

In  1902  (Jour.  Geol.  vol.  10)  Prosser  redefined  Fort  Riley  I*.,  to  Include 
at  base  the  15  ft.  of  shaly  lss.  and  at  top  the  22  ft.  of  buff  shaly  lss., 
both  of  which  he  hud  excluded  In  his  original  definition.  He  also  stated 
that  Fort  Riley  Is.  (40  ft.  thick)  rested  on  Florence  flint  and  was 
separated  from  overlying  Marion  flint  by  Doyle  sh. ; that  Florence  Is.  is 
Fort  Riley  main  ledge;  and  that  Florence  Is.  is  abandoned. 

In  succeeding  years  Prosser’s  1902  definition  of  Fort  Riley  Is.  was  adopted 
generally,  Florence  Is.  fell  Into  disuse,  and  Florence  flint  was  name  ap- 
plied to  the  fm.  underlying  Fort  Riley  Is.  In  1930  (Kans.  Geol.  Soc.  10th 
Ann.  Field  Conf.  Guidebook,  p.  12)  R.  C.  Moore  revised  the  terminology 
of  the  Perm,  rocks  of  Kans.  by  (1)  restricting  Fort  Riley  Is.  to  the 
original  5-foot  massive  ledge;  (2)  introducing  Oketo  sh.  for  underlying 
5 ft.  of  shaly  Is.;  (3)  applying  Florence  Is.  to  underlying  30  ft.  of  beds 
bearing  the  symbol  of  flinty  Is.  and  apparently  corresponding  to  Florence 
flint  of  previous  repts.  He  called  the  beds  immediately  overlying  his  Fort 
Riley  Is.  the  Holmesvllle  sh.,  and  the  beds  Immediately  underlying  his 
Florence  Is.  the  Blue  Springs  sh. 

Named  for  Florence,  Marlon  Co. 

Florence  gravel. 

Pleistocene:  Northwestern  Illinois  (Stephenson  County). 

O.  H.  Hershey,  1895  (Am.  Geol.,  vol.  15.  pp.  7-12).  Florence  gravel. — Blue-gray 
loose  aggl.  of  small  gravel  aud  sand,  a few  ft.  thick,  underlying  Valley  loess  and 
comprising  basal  memb.  of  Columbia  fm.  Regarded  as  northern  representative 
of  Port  Hudson  memb.  of  Columbia  fin.  [In  1897  Hershey  treated  tills  as  basal 
memb.  of  hU  Florencla  fm.] 

Named  for  Florence  Twp,  Stephenson  Co.,  but  “typical  localities  are  In 
banks  of  Yellow  ami  Crane’s  Creeks,  a few  ml.  W.  and  S.  of  Freeport.” 
Florencla  formation. 

Pleistocene : Northwestern  Illinois. 

O.  H.  Hershey,  1897  (Am.  Jour.  Set,  4th,  vol.  4,  pp.  90-98).  Florrncia  fm. — Con- 
sists of  two  members:  (1)  A series  of  dark  blue-green  silt,  light  brownish-gray 
sand,  und  dark-brown  carbonaceous  clay  or  muck,  everywhere  resting  on  irregular 
surface  of  (2).  a moderately  coarse  subangular  gravel,  called  Florence  gravel  In 
earlier  rept  and  Florencla  gravel  In  this  rept.  The  fm.  lieB  uncon.  on  Kansan  drift 
nnd  Is  overlain,  with  perfect  conformity,  by  basal  memb.  of  Iowan  loess.  The  name 
Florencla  is  derived  from  Florence  Twp,  Stephenson  Co.,  and  is  slightly  modified 
because  of  common  use  of  name  Florence  in  Europe  and  America. 

F.  C.  Baker,  1920  (Univ.  111.  Bull.,  vol.  17.  pp.  294-296),  stated  that  Kansan  drift  of 
Hersbey  in  rept  cited  above  Is  correlated  by  Leverctt  (U.  8.  G.  S.  Mon.  38,  p.  167) 
with  Illlnolan  drift,  and  that  Florencla  fm.  of  Hershey  therefore  falls  Into  Sanga- 
mon Interglacial  stage. 
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Florida  gravel. 

Pleistocene:  Southwestern  Colorado. 

W.  W.  Atwood  and  K.  F.  Mather,  1932  (U.  8.  G.  S.  P.  P.  166).  Florida  gravel. — 
Gravel  deposited  by  streams  after  melting  of  Ice  of  Cerro  glacial  stage.  Thickness 
10  to  60  feet.  Materials  range  from  coarse  sand  and  grit  to  large  cobbles  and 
bowlders.  Caps  Florida  Mesa  and  other  extensive  mesas. 

tFloridian  series. 

tFloridian  group. 

Pliocene  (lower)  : Southwestern  Florida. 

A.  Hellprln,  1887  (Wagner  Free  Inst.  Set.  Trans.,  vol.  1,  pp.  28-32,  64A-64B,  May. 
1887).  I would  propose  to  designate  the  Pliocene  series  of  the  Caloosahatclile  as 
the  “Floridian,"  by  this  name  Indicating  the  region  where  the  fm.  has  Its  furthest, 
and,  as  far  as  we  know,  only  development.  What  its  precise  equlv.  among  the 
trans-Atlantic  fms.,  If  any  such  exist,  may  be,  still  remains  to  be  determined.  Thus 
far  I have  been  unable  to  discover  any  whose  fauna  can  be  strictly,  or  even  approx., 
correlated  with  the  present  one.  Consists  of  highly  fosslliferous  deposits  extending 
from  a short  distance  above  Daniels  practically  without  intermission  to  Fort 
Thompson,  a distance  along  the  river  of  10  to  12  ml.  Apjienrs  In  most  places  as  a 
partially  indurated  marl  or  earthy  Is,  of  yellowish  buff  or  white  color,  and  either 
largely  destitute  of  organic  remains  or  so  densely  charged  with  them  as  to  con- 
stitute a pure  shell  rock.  Thickness  214  to  8 ft.  Overlain  by  post-PIlo.  VrniM 
oancella  bed.  Referred  to  basal  Plio. 

Replaced  by  Caloosahatchee  murl,  introduced  iu  September  1887  and  a 
better-established  name. 

Named  for  development  on  W.  coast  of  Fla. 

tFloridian  epoch. 

A term  introduced  by  W.  H.  Dali  (Wagner  Free  Inst.  Sei.  Trans.,  vol.  3, 
pt.  2,  pp.  201-216,  1892)  for  Pliocene.  “As  peninsula  of  Florida  has  pre- 
served an  unbroken  record  of  this  [Plio.]  era,  it  would  seem  appropriate 
to  apply  to  it  the  name  of  Floridian  epoch,  and  slightly  modifying  Prof. 
Hilgard's  [Hellprln?]  use  of  the  term,  to  refer  all  deposits  of  similar 
paieontologic  contents  to  a single  assemblage  in  the  system  under  the 
name  of  Floridian  group."  “Includes  Lafayette  group  and  Floridian 
group  ( Caloosahatcbie  beds).” 

Florissant  lake  beds. 

Miocene  (upper)  : Eastern  Colorado  (Pikes  Peak  region). 

W.  Cross,  1894  (D.  8.  G.  8.  Pikes  Peak  folio.  No.  7).  Plorieeant  lake  brdt. — Almost 
wholly  volcanic  ashes,  which  were  probably  showered  upon  waters  of  the  lake 
forming  soft  and  crumbling  tuffs  and  mud  shales.  Predominantly  andesitic,  with 
detritus  of  basalt  and  rhyolite.  Thickness  50  ft.  Older  than  Alnwick  and  High 
Park  lake  beds. 

Named  for  Florissant,  Teller  Co. 

Flower-pot  shale.  (In  Cimarron  group.) 

Permian:  Central  southern  Kansas  and  western  Oklahoma. 

F.  W.  Cragln,  1896  (Colo.  Coll.  Studies,  vol.  6,  pp.  3,  24-27).  Flower  pot  shales. — 
Chiefly  highly  gypsiferous  varicolored  clays,  150  ft.  thick,  overlying  Cedar  Hills 
sss.  and  underlying  Cave  Creek  gypsums.  Included  In  Salt  Fork  div. 

Named  for  Flower-pot  Mound,  Barber  Co.,  Kans. 

Floyd  shale. 

Misslssippian : Northwestern  Georgia,  northeastern  and  northern  central 
Alabama,  and  southern  Tennessee. 

C.  W.  Hayes,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  p.  143).  Floyd  sh. — Shales,  2,500 
ft.  thick,  overlying  Fort  Payne  chert  and  underlying  Oxmoor  [llartsellel  ss. 

Floyd  sh.  as  above  defined  is  now  known  to  constitute  only  a small  part  of 
the  black  sh.  unit  to  which  this  name  was  evidently  intended  to  apply, 
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since  part  of  the  sh.  underlies  Hartselle  ss.  and  part  of  it  overlies  the 
Hartselle.  According  to  C.  Butts  it  includes  beds  equiv.  to  Ste.  Gene- 
vieve Is.  and  overlying  fms.  of  Chester  group  of  Miss.  Valley  region  up  to 
top  of  Palestine  ss.,  or  up  to  base  of  Parkwood  fm.  of  Ala.,  except  in  N. 
part  of  Shades  Valley,  where  it  extends  up  to  base  of  the  Penn,  and  in- 
cludes shales  contemp.  with  the  Parkwood.  The  Hartselle  as  now  re- 
stricted is  treated  as  a distinct  fm.  in  some  areas,  w’here  it  underlies 
Bangor  Is.  restricted,  and  as  a memb.  of  Floyd  sh.  in  other  areas.  (See 
C.  Butts,  Ala.  Geol.  Surv.  Spec.  Rept.  No.  14,  1926.) 

Named  for  development  in  Floyd  Co.,  Ga. 

Floyd  limestone. 

Upper  Devonian:  Central  northern  Iowa. 

A.  O.  Thomas,  1912  (Set.,  n.  s.,  vol.  96,  pp.  569-570).  A new  substage,  tentatively 
railed  Floyd  la..  Is  added  at  base  of  Lime  Creek  stage.  Uncon.  overlies  Cedar 
Valley  stage  In  Floyd  Co.  [The  Nora  Is.  of  Thomas,  to  which  this  is.  may  corre- 
spond, has  been  referred  by  C.  L.  and  M.  A.  Fenton  to  Cedar  Valley  Is.  1 

Floyds  Knob  formation.  (In  Borden  group.) 

Mississippinn : Southeastern  Indiana. 

P.  B.  Stockdale,  1929  (Ohio  Jour.  Scl.,  vol.  29,  No.  4,  p.  170).  [See  under 
Borden  (/roup.] 

P.  B.  Stockdale.  1930  (Ind.  Acad.  Sol.  Proc.,  vol.  39.  pp.  213-214),  Study  of 
Borden  rocks  throughout  unglaciated  area  of  southern  Ind.  and  Incidental  observa- 
tion in  adjacent  parts  of  Ky.,  revealed  a persistent  unit  In  upper  part  of  Borden 
group  which  has  Berved  ns  vital  key  to  subdividing  the  rocks  nnd  to  properly 
associating  uppermost  Borden  fms.  with  overlying  Harrodsburg  and  Salem  Isa. 
The  name  Floyda  Knob  fm.  Ik  being  suggested  for  this  fm.  It  exhibits  several 
lithologic  facies,  the  most  common  being  Is.  that  Is  itself  of  differing  traits  from 
place  to  place.  For  this  Is.  facies  the  name  Gobs  Mill  la.  fades  Is  being  suggested. 
Thickness  Is  commonly  3 to  4 ft.,  but  at  a few  places  it  is  as  much  as  8 ft.  or 
more.  Various  Ind.  workers  have  referred  to  the  different  Is.  facies  of  Floyds 
Knob  fm.  as  “Stevens  Creek  Is.,’’  although  the  name  has  never  been  formally 
proposed  in  the  literature.  Preemption  of  the  term  by  Stevens  Creek  slates  of 
S.  Car.  and  confusion  in  interpretation  of  different  beds  which  have  been  referred 
to  same  horizon  in  N.  part  of  unglaciated  area,  preclude  continuation  of  “Stevens 
Creek.”  Floyds  Knob  fm.  will  be  fully  described  In  rept.  for  publication  by 
Ind.  Dept.  Cons.  Dlv.  of  Geol. 

P.  B.  Stockdale,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42.  No.  3.  pp.  708-710).  Floyd a 
Knob  fm.  is  key  unit  In  subdividing  the  upper  Borden  nicks  and  correlating  the 
units  of  southern  Ind.  with  those  of  adjacent  parts  of  Ky.  It  exhibits  several 
lithologic  facies.  The  most  common  is  Is.,  which  varies  markedly  from  place 
to  place.  Throughout  S.  half  of  unglaciated  Ind.  outcrop  belt,  and  In  adjacent 
parts  of  Jefferson  Co.,  Ky.,  the  fm.  varies  from  fairly  pure  crinoidal,  oolitic,  or 
crystalline  rock  to  ferruginous  siliceous  1b.  Average  thickness  3 to  4 ft  In 
Jefferson  Co..  Ky..  and  in  adjoining  regions  the  fm.  Is  the  one  described  by  C. 
Butts  (Ky.  Geol.  Surv.,  ger.  4,  vol.  3.  1915,  pp.  157-158,  and  Ky.  Geol.  Surv.. 
ser.  6,  vol.  7,  1922,  p.  73)  as  the  “layer  of  oolite”  at  “base  of  the  Warsaw.” 
Locally  in  So.  Ind.  the  fm.  is  ss.  North  of  T.  6 N.,  Ind.,  the  fm.  is  a peculiar 
mixture  of  calc.,  ferruginous  cherty,  shaly  rock.  Extending  upward  from  this 
locally,  and  Involving  the  basal  portion  of  overlying  Edwardsville  fm.,  are 
the  prominent  bioherms  of  Edwardsville  fm.,  mainly  In  Monroe  and  Morgan 
Counties,  Ind.  Overlies  Cnrwood  fm. 

P.  B.  Stockdale,  1931  (Ind.  Dept.  Cons.,  Dlv.  Geol.,  Pub.  98,  pp.  54,  76,  193-219). 
Floyda  Knob  fm. — Variable  Is.,  1 to  6 ft.  thick.  Parts  are  finely  granular,  crystal- 
line, light  gray;  In  places  it  Is  crinoidal;  In  some  places  it  is  oolitic;  again  It 
is  impure,  sandy,  buff  to  chocolate  colored.  This  Is.,  which  is  an  excellent  key 
fm.,  has  often  been  spoken  of  as  the  “Stevens  Creek  Is.”  by  Ind.  workers,  although 
the  name  has  never  been  definitely  proposed.  For  Jefferson  Co.,  Ky..  Butts 
erroneously  referred  to  it  as  the  “oolitic  is.”  at  the  “base  of  the  Warsaw.**  No 
name  has  been  specifically  proposed  for  it  in  the  literature.  Most  Ind.  workers 
entirely  overlooked  it.  Locally,  especially  In  northern  region,  the  calc,  condition 
continued  well  into  Edwardsville  time.  This  dominantly  calc,  interval  comprises 
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Floyds  Knob  fm.  (Describes  and  names  several  local  facie*  of  the  fm.)  At  some 
exposures  a single  characteristic  dominates  the  fm. ; at  others  another  trait  la 
predominant;  whereas  at  still  others  a combination  characterises  the  zone. 
(See  also  under  Bteren » Creek  l*.  and  Btobo  l*.,  by  both  of  which  names  the  Is. 
has  been  known.]  Named  for  Floyds  Knob.  % mi.  E.  of  post  office  of  same  name. 
3 mi.  NW.  of  New  Albany,  Ind.,  where  the  fm.  is  overlain  by  heavy  angular  ss. 
bed  and  underlain  by  soft,  massive  ailtstone  of  Carwood  fm.  [On  p.  266  he  gives 
thickness  of  Floyds  Knob  fm.  slightly  W.  of  old  Stobo  post  office  ub  15  ft.] 

Fluffy  sand. 

A term  that  has  been  applied  (C.  P.  Berkey,  N.  Y.  State  Mus.  Bull.  140, 
1911)  to  deposits  in  SE.  N.  Y.  classified  as  Mio. 

FI uine  dolomite. 

Middle  Devonian:  Alberta  (Jasper  Park). 

P.  E.  Raymond,  1980  (Am.  Jour.  Scl..  5th,  vol.  20,  pp.  295,  300).  Flume  del., 
400  to  1,800  ft.  thick.  Overlies  Mons  dol.  (Lower  Ord.)  and  underlies  Perdrix  sh. 
(Upper  Dev.).  (Appears  to  be  a nongeograpblc  name,  a stream  having  excavated 
a narrow  flume  along  the  strike  of  the  Is.  in  cliffs  on  Roche  Mlette.] 

Fly  Creek  limestone. 

Upper  Cretaceous:  Central  southern  Montana. 

J.  F.  Kemp  and  P.  Billlngsly,  1921  (Geol.  80c.  Am.  Bull.,  vol.  82.  p.  474,  In  chart). 
[No  description  or  definition,  but  shown  as=  Greenhorn  Is.  in  cress  section  from 
Greenhorn  to  Hardin,  Mont.,  to  Porcupine.] 

Foix  oil  zone. 

Name  applied  to  180  to  185  ft.  of  sandy  shales  and  interbedded  sands, 
shales,  and  shells,  the  basal  20-40  ft.  of  which  consists  of  sticky  brown 
sh.,  in  Santa  Fe  Springs  field,  Los  Angeles  Co.,  Calif.  It  directly  over- 
lies  Bell  oil  zone.  Named  for  Foix  No.  1 well,  which  yields  oil  at 
depth  of  3,500  ft. 

tFolley  limestone. 

Lower  Ordovician  (Cbazy)  : Central  eastern  Missouri. 

C.  R.  Keyes,  1898  (Iowa  Acad.  Scl.  Proc.,  vol.  5,  pp.  59.  61).  Folley  l*. — Light- 
yellow,  rather  heavily  bedded  mag.  is.  containing  few  fossils,  but  locally  con- 
taining thin  sh.  and  sandy  beds.  Thickness  65  ft.  Underlies  Bryant  is.  and 
overlies  Cap  au-Gres  ss. 

Same  as  Joachim  Is.,  older  name. 

Named  for  Foley , Lincoln  Co. 

Fond  du  Lac  sandstone. 

Pre-Cambrian  (Keweenawan?) : Northeastern  Minnesota  (St.  Louis 

County ) . 

N.  II.  Wiuehell,  1899  (Minn.  Geol.  Nat.  Hist.  Surv.  Final  Rept.,  voL  4,  p.  667). 
Fond  du  Lac  **. — Exposed  on  both  banks  of  St.  Louis  River  from  Fond  du  Lac 
westward  to  point  at  which  it  is  replaced  by  the  quartzose  pebbly  cgl.  that 
lies  uonconformubly  on  Thomson  slates.  Is  about  contemp.  with  some  of  Manitou 
(lofts  of  Keweenawan.  Upper  strata  are  almost  free  from  the  shaly  red  sediment 
that  characterizes  lower  portion.  The  rock  thus  gradually  becomes  a pinkish 
and  finally  a nearly  white  sandrock  well  known  as  building  stone  at  Hinckley 
and  on  Kettle  River.  I^ower  part  consists  of  fine  red  cgls.,  red  shales,  and  sss. 

W.  Uplmm,  1901  (Minn.  Geol.  Nat.  Hist.  Surv.  Final  Rcpt.,  vol.  6,  Atlas,  pi.  37, 
map.  and  text  describing  pi.  56).  placed  Fond  du  Lao  **.,  157  ft.  thick,  below 
Hinckley  ss.  (381  ft.  thick)  and  above  Potsdam  red  qtxlte.  “To  these  sss.,  therefore, 
the  name  Potsdam  is  also  extended.  They  are  of  the  date  of  the  wauing  stages 
of  the  Keweenawan." 

C.  R.  Stauffer,  1927  (Gc»ol.  Soc.  Am.  Bull.,  vol.  38,  pp.  469-475).  The  best  Minn, 
outcrop  of  Red  Clastic  Series,  fr<e  from  glacial  debris,  is  that  along  St.  Louis 
River  at  Fond  du  Lac,  where  measured  thickness  lies  somewhere  btw.  412  ft., 
us  given  by  Winchell,  and  730  ft.  as  given  by  Thwaites. 
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Fond  du  Lac  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Minnesota  and  northwestern 
Wisconsin. 

F.  Leverett,  1928  (U.  S.  G.  8.  P.  P.  154).  Waterlaid  moraine.  At  N.  end  connects 
with  Highland  morainic  system  and  at  8.  end  connects  with  Nickerson  morainic 
system.  Named  for  Fond  du  Lac,  St.  Louis  Co.,  Minn. 

Fond  du  Lac  brownstone. 

Commercial  term  for  stone  of  Keweenawan  (?)  age  quarried  at  Fond  du 
Lac,  Minn. 

Fontana  shale. 

Pennsylvanian : Eastern  Kansas,  northwestern  Missouri,  and  southwestern 
Iowa. 

R.  C.  Moore,  1932  (Kans.  GeoL  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  85,  91, 
97).  Fontana  ah. — Basal  memb.  of  Cherryvale  fra.  Underlies  Block  Is.  and  overlies 
Winterset  Is. 

N.  D.  Newell,  1935  (Kans.  Geoi.  Surv.  Bull.  21,  pp.  19,  36-37).  Fontana  ah. — Argill. 
or  calc,  sh.,  greenish  gray  or  buff,  5 to  25  ft.  thick,  comprising  basal  fm.  of  Kansas 
City  group  as  restricted  by  R.  C.  Moore.  Overlies  Winterset  memb.  of  Dennis 
Is.  and  underlies  Block  la.  Type  exposures  near  Fontana.  Miami  Co.,  Kans.,  in  road 
cuts  at  NE.  cor.  sec.  11,  T.  18  8.,  R.  23  E.,  and  at  middle  of  W.  side  of  NW^, 
sec.  36,  T.  18  8.,  R.  23  E. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Newell  is  author  of  this 
name. 

Foothills  scries. 

Tertiary  (?)  : Alberta. 

J.  A.  Allan  and  R.  L.  Rutherford,  1934  (Alberta  Research  Council  Kept.  30,  p.  34). 

Foraker  limestone.  (In  Wabaunsee  group,  Kansas.) 

Foraker  limestone  member  (of  Sand  Creek  formation,  Oklahoma). 

Pennsylvanian : Central  northern  and  central  Oklahoma  and  southern 

Kansas. 

K.  C.  Heald.  1916  (U.  8.  G.  8.  Bull.  641,  pp.  21,  25).  Foraker  /«.— Chiefly  Is.,  but 
much  of  rock  is  so  soft  and  thin-bedded  as  to  give  no  outcrop.  8ome  soft  sh.  is 
present.  The  heavy  Is.  can  easily  be  recognised  by  the  large  number  of  Fugulinas 
which  it  contains,  the  rock  In  places  being  fairly  jammed  with  them.  Another 
distinguishing  mark  is  great  abundance  of  chert  concretions  it  contains.  The 
fresh  surface  of  the  chert  is  generally  light  blue  gray,  and  the  concretions  usually 
Include  fossils  which  show  white  against  the  bluish  background.  Most  common  fos- 
sil In  the  chert  is  Fuaulina  secalica.  Thickness  74  ± ft.  The  Is.  forms  the  rim 
of  Ekler  Canyon,  and  is  prominent  along  line  of  bluffs  in  E.  part  of  Foraker  quad. 
It  lies  18  ft.  below  Red  Eagle  Is.  and  is  underlain  by  sh.  A ss.  which  occurs  28  ± 
ft.  below  the  Foraker  is  a good  horixon  marker. 

N.  W.  Bass.  1929  (Kans.  Geol.  Surv.  Bull.  12,  pp.  45 4-)-  Thick-bedded  is.  contain- 
ing chert  and  minor  proportion  of  sh.  and  shaly  Is.,  with  thickness  of  50  ft.,  con- 
stitutes Foraker  la.  in  Cowley  Co.,  Kans.  Lowermost  bed  of  fm.  Is  Americus(7) 
Is.  memb.  It  is  separated  from  upper  thick  bedded  Is.  memb.  by  10  to  13  ft.  of  soft 
sh.  The  Foraker  overlies  Admire  sh.  and  underlies  Elmdale  sh.  as  here  restricted. 
The  beds  above  Americus( ?)  Is.  were  formerly  included  in  Elmdale  sh. 

R.  C.  Moore,  1929  (Kans.  Geol.  Surv.  Bull.  12,  pp.  45,  50,  footnotes).  (See  under 
Americua  la.  memb.) 

In  Okla.  is  top  memb.  of  Sand  Creek  fm. ; in  Kans.  is  treated  by  U.  S.  Geol. 
Survey  as  a fm.  in  Wabaunsee  group. 

G.  E.  Condra,  1935  (Nebr.  Geol.  8urv.  Paper  No.  8,  p.  8),  carried  this  name  into 
NW.  Mo.  and  8E.  Nebr. ; called  it  Foraker  la.  fm.  (45  to  50  ft.  thick) ; defined  it 
ns  underlying  his  Johnson  sh.  fm.  and  overlying  his  Hamlin  sh.  fm. ; and  divided 
It  into  (descending)  : Long  Creek  Is.,  Hughes  Creek  sh.,  and  Amerlcus  Is.  (See 
Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936.) 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22),  transferred  this  Is.  to  Perm.  This 
change  in  Perm.- Penn,  bdy  has  not  been  considered  by  U.  8.  Geol.  Survey  for  its 
publications. 

Named  for  Foraker,  Osage  Co.,  Okla. 
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t Forbes  limestone.  (In  Shawnee  formation.) 

Pennsylvanian:  Northwestern  Missouri,  southwestern  Iowa,  and  southeast- 
ern Nebraska. 

C.  B.  Keyes,  Jane,  1898  (Am.  GeoL,  voL  21,  p.  349).  Forte*  Is. — Thick  Is.,  top  ex- 
posed in  top  of  bluffs  of  Missouri  and  Nodaway  rivers,  near  town  of  Forbes,  Holt 
Co.,  Mo.,  being  highest  heavy  Is.  in  Missourian  series  until  capping  Cottonwood  Is. 
lg  reached. 

J.  A.  Gallaher  (Mo.  Geol.  Surv.  5th  Bien.  Kept.,  p.  56,  1898)  mentioned  Forte*  Is., 
but  did  not  define  it. 

In  Mo.  the  name  Forbes  Is.  was  for  many  years  applied  to  the  beds  be- 
neath Calhoun  sh.  and  above  Tecumseh  sb.,  or  to  Deer  Creek  Is.  memb. 
of  present  nomenclature. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  p.  49).  The  upper  unit  of 
Deer  Creek  Is.  has  been  called  Forbes  Is.  in  Mo.,  Iowa,  and  Nebr.  Writer  is  of 
opinion  this  name  should  be  retained  for  this  unit,  but  U.  S.  Geol.  Survey  holds 
that  it  would  be  preferable  to  select  some  other  name.  Replaced  by  Brvine  Creek  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  181).  t^orbea  Is.  of  Gallaher,  is 
poorly  defined  designation  of  Is.  at  Forbes,  Holt  Co.,  Mo.,  recognizable  from 
description  as  "Deer  Creek. 

Ford  sandstone. 

Pennsylvanian:  Central  southern  Iowa. 

H.  Hinds,  1909  (Iowa  Geol.  Surv.  vol.  19,  pp.  99,  131,  178).  Ford  ss. — Heavy  ss. 
overlying  Ford-Runnels  coal  In  Polk  and  Warren  Counties.  On  N.  side  of  river 
is  represented  by  sss.  and  sandy  shales.  Included  in  Des  Moines  stage. 

Probably  named  for  Ford,  Warren  Co. 

Fordham  gneiss. 

Pre-Cambrian : Southeastern  New  York. 

F.  J.  H.  Merrill,  1890  (Am.  Jour.  Sci.,  3d,  vol.  39,  pp.  888-389).  Thinly  bedded 
gray  qtzite  gneiss,  containing  little  feldspar,  its  beds  varying  from  almost  pure 
quartz  to  a mixture  of  quartz  and  biotite  or  hornblende.  Occasionally  layers  of 
pure  biotite  schist  an  inch  or  two  thick  are  intercalated  with  white,  coarsely 
granular  qtzite.  Forms  anticlinal  ridge  of  Fordham  Heights,  which  borders  E. 
shore  of  Harlem  River,  from  which  It  is  proposed  to  call  it  Fordham  gneiss.  In  , 
a few  places  it  varies  widely  from  the  normal  type,  through  presence  of  hornblende 
and  garnet  and  an  increase  in  feldspar  and  mica.  Intercalated  at  a great  many 
localities  are  hornblendlc  and  augitic  strata,  usually  a few  ft.  thick,  which  resem- 
ble dioriteB  and  diabases,  are  granular,  and  may  have  originally  been  eruptive  rocks, 
but  whatever  their  origin  they  are  now  metamorphic  and  may  be  called  amphibo- 
lites and  pyroxenites.  The  Fordham  gneiss  overlies  Yonkers  gneiss  and  underlies 
Inwood  Is.,  from  which  it  is  in  a few  places  separated  by  5 to  10  or  more  ft.  of 
thinly  bedded  qtzite  [later  named  Lotcerre  qtzite].  Thickness  undet.,  but  is  at 
least  200  ft.  Included  in  Manhattan  group,  which  is  believed  to  be  metamorphosed 
Paleozoic.  [The  Yonkers  gneiss  is  now  known  to  intrude  the  Fordham.) 

F.  J.  H.  Merrill,  1898  (N.  Y.  State  Mur.  15th  Ann.  Kept.,  vol.  1,  pp.  21-31).  Ford- 
ham  gneiss  is  certainly  pre-Camb.,  and  if  it  is  sedimentary  it  may  be  called 
Algonkian.  Overlain  by  Lowerre  qtzite,  of  probable  Camb.  age.  [Lowerre  Is  now 
classified  as  pre-Camb.] 

F.  J.  H.  Merrill,  1902  (U.  8.  G.  8.  New  York  City  folio.  No.  83).  Fordham  gneiss. — 
Gray  thin-banded  gneiss;  some  bands  highly  quartzose,  some  composed  largely  of 
biotite,  some  consist  of  pegmatite  or  granite  which  seems  to  have  been  injected 
parallel  to  regular  banding  of  the  gneiss.  The  rock  is  thoroughly  gneissoid.  Is 
certainly  pre-Camb.  If  of  sed.  origin  It  may  be  called  Algonkian.  Is  oldest  rock 
in  diBt.  Overlain  by  qtzite  that  is  called  Poughquag  qtzite  because  of  probable 
equivalence  to  Poughquag  qtzite  (Camb.)  of  Dutchess  Co.  [This  qtzite  is  now 
classified  as  pre-Camb.  and  is  called  Lotcerre  qtzite.] 

C.  P.  Berkey,  1907  (N.  Y.  State  Mua.  Bull.  107,  pp.  361-378).  Fordham  gneiss  of 
Harlem  quad,  (folio  83)  is  not  different  in  position  or  significance  or  general  char- 
acter from  same  gneiss  series  of  Tarrytown  quad.,  with  which  it  is  continuous ; and 
writer  sees  no  essential  point  of  difference  btw.  these  and  the  basal  gneisses  of  West 
Point  quad.,  from  which  they  are  separated  by  only  a belt  of  later  lss.  and  schists 
occupying  the  synclinal  fold  of  lower  Croton  valley.  In  northern  Highlands  inter- 
bedded  lss.  and  qtzites  and  schistose  graphitic  beds  are  common,  whereas  In  southern 
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localities  the  lss.  at  least  are  not  ho  frequently  seen.  No  subdivision  of  the  gneiss 
at  present  seems  possible.  There  Is  no  natural  strat.  break.  Because  of  abundance 
and  regularity  of  igneous  Injections  and  close  folding  and  frequent  faulting.  It  is 
not  even  clear  as  to  order  of  superposition  of  constituent  members. 

C.  P.  Berkey,  1911  <N.  Y.  State  Mus.  Bull.  146,  pp.  47-57).  Fordham  gneiss  Is 
chiefly  Bed.  and  consists  of  granitic  and  quartzose  banded  gneisses  and  schists  of 
very  complex  development.  Included  in  Grenville  series.  [Referred  to  “interbedded 
lss.”  as  “associated  with  Fordham  gneisses and  included  Fordham  gneiss,  the  inter- 
bedded  Is.,  and  the  intrusives  in  Grenville  series.] 

C.  P.  Berkey  and  J.  R.  Healy,  1912  (Columbia  Unlv.  Contr.,  vol.  20.  pp.  1907—1912). 
Fordham  gneiss  series  (pre-Camb.)  includes  metamorphosed  ancient  sediments  and 
igneous  Intrusives,  some  of  which  are  very  extensive.  Includes  Yonkers  gneiss, 
Ravenswood  grnnodiorlte,  and  banded  black  and  white  gneisses,  black  mica  schists, 
thin  beds  of  very  impure  serpentinous  Is.,  qtzlte  schist,  quartzose  gneisses,  and 
graphitic  schists,  forming  a unit  through  which  and  Into  which  the  igneous  masses 
have  been  injected.  Believed  to  be  very  old  pre-Camb.  and  a local  representative  of 
Grenville  series  of  Adlrondacks  and  Canada. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Ildb.  19,  p.  19).  Fordham  gneiss,  a complex 
sed.  scries  of  conformable  and  interbedded  gneisses,  schists,  qtzites,  and  lss.  Con- 
stitutes oldest  and  lowest  fm.  in  SE.  N.  Y.  May  be = Grenville  series  of  Adlrondacks 
and  Canada. 

J.  F.  Kemp,  1912  (Int.  Geol.  Cong.,  11th  sess.,  Stockholm,  Compt.  rend.,  vol.  1.  pp. 
702-711).  Fordham  gneiss  is  = Grenville  series  of  northern  area.  Sedimentary 
character  established  by  discovery  In  it  of  coarsely  crystalline  marbles. 

C.  P.  Berkey  and  Marlon  Rice,  1921  (N.  Y.  State  Mus.  Bull.  225,  226,  p.  140).  Pre- 
Camb.  rocks  of  N.  Y.  City  and  Westchester  Co.  divided  as  follows  (descending)  : 


Post-Grenville 
(very  old  pre- 
Cambrian). 


Basic  dikes. 

Pegmatites. 

Yonkers  gneissoid  granite. 
Pegmatites. 

Ravenswood  granodiorite. 

Injection  granites  and  pegmatites. 
Fordham  gneiss,  in  part  (injection 
gneiss). 

Occasional  basic  Injections. 

Staten  Island  serpentine. 

Stevens  Point  serpentine. 

The  Hornblende  schists. 


^ Later  igneous. 

} Laurentlan 
(?). 

1 Earliest 

igneous. 


Later  Grenville 
(sedimentary). 


{ 


Manhattan  schist. 
Inwood  Is. 
Lowerre  qtzlte. 


Older  Grenville  f '“"r**dded  >RR-  »nd  srhfMa- 

(sedimentary).  { Fo?lu,m  * 

I ( paropnelas ). 

Keewatln  apparently  not  represented. 


H.  L.  Ailing,  1924  (Am.  Jour.  8c!.,  5th,  vol.  8,  pp.  27-29).  Fordham  gneiss  is  a 
syntectlc — sed.  and  igneous.  In  West  Point  quad.  Berkey  assigns  the  Fordham 
in  part  to  the  Grenville,  in  part  to  the  Laurentlan,  and  In  part  to  the  Algoman. 
This  means  that  origin  has  been  deciphered.  The  dark-green  hornblende  (amphib- 
olitic) portion  is  regarded  as  a metamorphosed  sed.  rock  of  Grenville  age,  the 
igneous  portion  assigned  to  Laurentlan  and  Algoman.  respectively.  Writer  thinks 
name  Fordham  should  be  limited  to  the  bands  believed  to  be  sedimentary.  But 
until  agreement  is  reached  he  suggests  the  hyphenated  terms  Fordham-Cfrenvillc. 
Fordham- Laurentian,  and  Fordham-Alffoman. 

E.  B.  Knopf  and  A.  I.  Jonas,  1929  (U.  S.  Geol.  Bull.  799).  Manhattan  schist  corre- 
lates with  Wissnhickon  fm. ; Inwood  Is.  with  Cockeysville  marble;  Lowerre  qtzlte 
with  Setters  fm. ; and  the  paragneiss  parts  of  Fordham  gneiss  with  Baltimore 
gneiss.  The  injection-gneiss  parts  of  Fordham  gneiss  are  of  post-Manhattan  but 
pre-Camb.  age.  The  Wlssahickon.  Cockeysville,  and  Setters  are  classified  as  Algon- 
kian  and  Baltimore  gneiss  as  Archean. 


The  terms  “Algonkian  system”  and  ‘‘Archean  system”  have  now  been  dis- 
carded, and  the  Fordham  is  classified  simply  as  pre-Camb. 
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Fordyce  Knob  sandstone  facies. 

Naim*  applied  by  P.  B.  Stockdale  (Ind.  Dept.  Cons..  Div.  Geol.,  Pub.  98.  pp. 
70,  197,  etc.,  1981)  to  a lithologic  development  of  liis  Floyds  Knob  fin.  in 
a part  of  southern  Iml. 

Forelie  limestone. 

Permian:  Southeastern  Wyoming  and  northeastern  Colorado. 

N.  H.  Darton,  1008  (Geol.  80c.  Am.  Bull.,  vol.  10,  pp.  430,  etc.).  Furelle  Is. — Heavy- 
bedded  pure  1m.,  locally  gypsiferous  and  tbin  b«>dd*d.  In  places  contains  Carbf. 
fossils,  but  for  which  the  Forelle  and  underlying  Satunka  sh.  might  be  regarded 
ns  part  of  Cbugwater  fm.  (Perm,  or  Trlnssic).  Thickness  4 to  20  ft.  May 
possibly  represent  Embar  fm.  Underlies  Cbugwater  fin.  (red)  and  overlies  Satunka 
sh.  (red).  Named  for  K.  H.  station  a few  mi.  8.  of  Laramie. 

H.  I).  Thomas,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  12,  p.  1606).  Forelle  Is.  seems 
to  be  an  extended  tongue  of  Phosphoria  fm.,  and  cons«*quently  may  be  considered  as 
Forelle  Is.  tongue  of  the  Phosphoria.  It  underlies  red  beds  here  named  Freezeout 
tongue  of  Chugtcater  fm.  and  overlies  Satankn  sh. 

Foreman  formation. 

Upper  Jurassic:  Northern  California  (Taylorsville  region). 

J.  S.  Diller.  1892  (Geol.  80c.  Am.  Bull.,  vol.  3,  pp.  370-394).  Foreman  beds. — Six- 
teen hundred  ft.  of  slates  and  sss.  with  several  -bods  of  cgl.  Plants  identiflini  by 
ITof.  Fontaine  as  "clearly  Mesozoic  und  most  probably  Rhaetic."  Regarded  as 
older  than  Ilardgrave  ss.  and  younger  than  Trail  beds.  [Later  proved  to  be  much 
younger  than  Ilardgrave  ss.] 

J.  8.  Diller,  1908  (U.  8.  G.  S.  Bull.  353).  Foreman  fm. — A succession  of  sh.,  ss., 
and  cgl.  in  which  the  sediment  is  for  most  part  derived  from  rocks  which  are  not 
clearly  volcanic.  Shales  often  slaty  and  with  pencil  structure,  and  range  in  color 
from  dark  carbonaceous  with  traces  of  leaves  through  gray,  which  predominates, 
to  shades  and  tints  of  red  nml  yellow.  Most  of  sss.  are  very  fine,  decidedly  shaly, 
and  of  reddish  brown  and  gray  colors.  The  cgl.  Is  less  abundant  than  the  sb.  and 
ss.  Overlies,  probably  uncoil.,  Hinchinan  ss.,  and  in  places  uncon.  overlaps  Mormon 
ss.  and  even  Robinson  and  Peale  fms.  Fauna  determined  to  be  not  earlier  than 
Middle  Jurassic. 

NuiiuhI  for  exposures  at  Foreman  nml  in  Foreman’s  Ravine,  NE.  of  Taylors- 
ville, Plumas  Co. 

Foreman  argillite. 

Upper  Jurassic:  Northern  California  (Mount  Jura). 

C.  H.  Crickmay.  1933  (Geol.  Soc.  Ain.  Bull.,  vol.  44.  No.  1,  p.  81,  and  No.  5,  pp.  895- 
903).  Forman  argillite. — Named  by  Diller,  1892.  Consists  of  light-gray  argillite 
composed  of  fine  volcanic  waste.  Thickness  350  ft.  [Diller  gave  thickness  of  bis 
Foreman  fm.  as  1,600  to  2,500  ft.,  and  his  lithology  differed.  1 Fossils  listed.  Of 
early  Upper  Jurassic  age.  Occurs  at  Taylor's  Diggings,  in  8.  fork  of  Forman  [ Fore- 
man 1 Ravine,  and  elsewhere. 

Foremost  formation. 

Upper  Cretaceous:  Southern  Alberta,  Canada. 

D.  B.  Dowling,  1917  (Canada  Geol.  8urv.  Mem.  93,  p.  37).  8haleB  and  shaly  silts, 
with  many  coal  or  curbonaceous  beds  and  with  subordinate  amounts  of  ss..  under- 
lying Pale  beds  and  overlying  i'akowki  fm.  in  southern  Alberta.  The  beds  an? 
chiefly  brackish  water  lagnonal  deposits,  and  of  Judith  River  age.  Top  memb.  is 
Taber  coal;  basal  memb.  is  Verdigris  ss.  Thickness  400 ± ft.  Named  for  expo- 
sures in  Chin  Coulee,  near  town  of  Foremost. 

Corresponds  to  lower  third  of  Judith  River  fm.  of  Mont. 

Forest  conglomerate. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan  (Ontonagon  County). 

8.  H.  Broughton,  1863  (Remarks  on  mining  interest  and  details  of  geology  of  Onto- 
nagon County,  pam.  of  24  pp.  and  map.  Philn.,  1M63,  map  and  p.  19).  A belt  of  cgl., 
86  ft.  wide,  exposed  500  ft.  N.  of  old  Forest  mine  Is  termed  Forest  cgl.  Distin- 
guished by  varied  character  of  enclosed  pebbles,  among  which  occur  Is.  and  ss. ; a 
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coarse  gravelly  appearance;  and  a tendency  to  disintegrate  on  exposure.  Older 
than  Mlnesota  cgl.,  from  which  it  Is  separated  by  2,540  ft.  of  traps. 

Same  as  Bohemia  cgl.  of  Bohemian  Range  group. 

Forest  amygdaloid. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

Name  locally  in  use  many  years.  Used  by  B.  S.  Butler  in  U.  S.  G.  S.  P.  P. 
144,  1929.  The  fm.  belongs  in  Central  Mine  group.  Is  younger  than 
Lake  amygdaloid.  The  mineralized  part  is  the  Forest  lode.  Probably 
named  for  occurrence  in  old  Forest  mine,  in  Ontonagon  Co. 

Forest  flow. 

Includes  Forest  amygdaloid  and  the  underlying  trap. 

Forest  clay. 

Forest  sands. 

Miocene : South  Trinidad. 

0.  W.  Halse,  1936  (Inst.  Pet.  Tech.  Jour.,  vol.  21.  No.  145,  pp.  940-951). 

Forest  Rock. 

A term  formerly  applied  by  miners  to  the  White  porphyry  of  Leadvllle 
dlst.,  Colo.  So  called  from  profusion  of  deposits  of  dendritic  oxide  of 
manganese  on  its  surface. 

Forest  City  sand  rock.  (In  Shawnee  formation.) 

Pennsylvanian:  Northwestern  Missouri. 

J.  A.  Gallaher,  1898  (Mo.  Bur.  Geol.  and  Mines  Blen.  Bept.,  pp.  55,  57).  For  eat  City 
sand  rock,  alternating  with  clay  ah.  Underlies  Forest  City  is.  and  overlies  Carson's 

ls.  Included  in  Perm. 

G.  E.  Condra.  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  p.  101),  named  subdivisions  of 
Topeka  is.  uiemb.  of  Shawnee  fm.  at  Forest  City,  Mo.  (descending)  : Coal  Creek  is., 
3*4  + ft. ; Holt  sh„  1 ft.  10  In. ; DuBols  is.,  1 ft.  1 in.  to  1 ft.  2 in.  (Forest  City  Is.]  ; 
Turner  Creek  sh.,  4)4  ft.  to  6 ft.  [Forest  City  sand  rock  of  Gallaher]  ; and  Cursen 
1b.  0±  ft. 

Named  for  Forest  City,  Holt  Co. 

Forest  City  limestone.  (In  Shawnee  formation.) 

Pennsylvanian : Northwestern  Missouri. 

J.  A.  Gallaher,  1898  (Mo.  Bur.  Geol.  and  Mines  Blen.  Rept.,  pp.  55,  57).  Fur  rat  City 

lt.  — Overlies  Forest  City  sand  rock  and  underlies  calc,  shales  at  and  near  Forest 
City.  Included  In  Perm. 

G.  E.  Condra,  1927.  (See  1927  entry  under  Forest  City  tand  rock.) 

Named  for  Forest  City,  Holt  Co. 

Forestdale  marble. 

Pre-Cambrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith,  1932  (Wash.  Acnd.  8cl.  Jour.,  vol.  22,  pp.  302,  394).  Forestdale  marble. — 
Massive  marble,  greatly  metamorphosed  in  most  localities,  with  growth  of  many 
silicate  minerals.  Colors  from  white  to  light  gray,  bull,  and  cream  mottled : 
usually  weathers  with  marked  reddisb-brown  surface.  Minimum  thickness  (per- 
haps 200  ft.)  Is  In  dlst.  NE.  of  Brandon.  Thickens  to  HE.  of  Brandon  until  it  is 
nearly  2 or  3 times  that  figure;  thins  again  to  E.  of  Rutland.  To  N.  it  la  fairly 
continuous  to  Canadian  border.  At  Forestdale  [Brandon  quad.],  6 ml.  NE.  of 
Brandon,  there  is  an  excellent  section  from  the  upper  graywacke  cgl.  of  underlying 
Nlekwaket  graywacke  up  to  basal  cgl.  of  the  uncon.  overlying  Camb.  Is  considered 
older  than  Moosalamoo  phyllite. 

Forest  Grove  formation.  (In  Chester  group.) 

Misslssipplan : Northeastern  Mississippi  (Tishomingo  County). 

W.  C.  Morse.  1928  (Jour.  Geol.,  voL  36,  pp.  31-43).  Forest  Grove  fm. — Top  fm.  of 
Chester  series  In  Tishomingo  Co.,  Miss.,  and  NW.  Ala.  Consists  of  Highland 
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Church  86.  memb.,  25  ft.  thick,  at  top,  underlain  by  90 ± ft.  of  sh.  and  ss.  that  is 
nowhere  completely  exposed,  but  is  believed  to  include  clay,  sandy  shales,  and  shaly 
sss.  Contains  Chester  fossils.  Overlies  Southward  Bridge  fm.  Named  for  the 
school  located  on  top  of  the  fm.  near  old  Mingo  Village  and  Southward  Bridge, 
Tishomingo  Co.,  Miss. 

W.  C.  Morse,  1930  (Miss.  Geo].  Surv.  Bull.  23)  gave  many  details  of  the  fm.  and 
stated  that  old  Mingo  village  Is  at  confluence  of  Bear  Creek  and  Cedar  Creek 
Valleys,  which  is  in  Ala.,  according  to  his  map. 

Forest  Hill  sand.  (In  Vicksburg  group.) 

Oligocene  (lower)  : Southern  Mississippi. 

C.  W.  Cooke,  1918  (Wash.  Acad.  Sei.  Jour.,  vol.  8,  pp.  187,  191-193).  Forett  BUI 
sand  introduced  to  replace  preoccupied  name  "Madison  sands”  of  Lowe.  In  typo 
area  consists  chiefly  of  cross-bedded  or  laminated,  more  or  less  ferruginous,  siliceous 
sand  and  some  clay.  West  of  type  area  the  fm.  becomes  more  argilL  and  contains 
lenses  of  lignite  and  lignitic  clay.  Thickness  50  to  70  ft.  A shallow  water  or 
nonmarine  deposit.  Basal  fm.  of  Vicksburg  group  in  western  Miss.  Appears  to 
rest  conformably  on  Yazoo  clay  memb.  of  Jackson  fm.  Overlain  conformably  by 
Mint  Spring  calc,  marl  memb.  of  Marianna  Is.  Believed  to  be  contemp.  with  marine 
Red  Bluff  clay. 

Some  geologists  and  paleontologists  have  included  Forest  Hill  sand  in  upper 
Eocene  Jackson  fm.,  but  according  to  studies  of  C.  W.  Cooke  it  is  of 
Olig.  age  and  more  properly  belongs  to  Vicksburg  group,  being  of  differ- 
ent lithology  from  Jackson.  (See  also  Red  Bluff  cluy.)  Cooke  says 
(A.  A.  P.  G.  Bull.,  vol.  19,  No.  8,  1935)  its  Vicksburg  age  is  proved  because 
it  overlies  Red  Bluff  clay  where  the  two  interwedge. 

Named  for  Forest  Hill,  5*6  mi.  SW.  of  Jackson. 

Forestville  shale. 

Mississippian : Michigan  (Sanilac  County). 

C.  H.  Gordon,  1900  (Mich.  Geol.  Surv.  vol.  7,  pt.  3,  p.  23).  Forestville  ehales. — 
Blue  shales,  100  to  200  ft.  thick,  forming  upper  part  of  Coldwater  shales  in 
Sanilac  Co.  Overlie  Richmond ville  ss.  [Probably  named  for  exposures  at  Forest- 
ville, Sanilac  Co.] 

Forked  Deer  limestone. 

Ordovician  (Lower)  : Northeastern  Tennessee  (Morristown  quadrangle). 

G.  M.  Hall  and  H.  C.  Amick,  1934  (Tenn.  Acad.  Sci.  Jour.,  vol.  9,  No.  2.  pp.  158- 
101).  Forked  Deer  In. — Approx.  185'10"  of  Is.  and  doL,  Including  a few 
thin  beds  of  sh.  The  Is.  and  dol.  occur  in  about  equal  proportions  and  are 
interbedded.  The  sh.  is  mostly  In  thin  partings.  The  Is.  is  predominantly  "dove- 
like"  and  is  the  ‘‘brown  rock”  of  the  miners  at  Mascot,  Tenn.  It  is  less  massively 
bedded  than  the  dol.  Chert  is  less  conspicuous  than  in  Copper  Ridge  and  Nlttany 
dolomites,  and  is  almost  entirely  confined  to  the  dol.  Many  beds  are  more  or  less 
brecciated.  The  fm.  is  in  general  lighter  colored  than  underlying  fms.  Underlies 
Thorn  Hill  fm.  and  overlies  Nlttany  dol.,  all  of  which  belong  to  Knox  dol.  Is 
approx.  »=  Jefferson  City  fm.  of  Ozark  region.  Section  studied  is  along  U.  8.  Highway 
25  E,  btw.  Indian  Creek  and  Bean  Gap.  The  fm.  is  named  for  the  creek  in  valley 
in  which  the  highway  is  located. 

fFork  Mountain  slate. 

Pennsylvanian:  Southwestern  Arkansas  (Polk  County). 

A.  H.  Purdue.  1909  (Slates  of  Arkansas,  Ark.  Geol.  Surv.,  pp.  30,  40)  and  1914 
(U.  S.  G.  S.  Bull.  586).  Fork  Mtn  si. — Gray  to  greenish  and  chocolate-colored 
slates,  containing  thin  layers  of  qtzite  In  lower  part ; much  Jointed,  but  withstands 
weathering,  and  usually  forms  a bluff  where  it  outcrops  on  mtn  side.  Thickness 
0 to  125  ft.  Overlies  Arkansas  novaculite  and  uncon.  underlies  Stanley  sh. 

II.  D.  Miser,  1917  (U.  8.  G.  8.  Bull.  600,  p.  66).  Some  sh.  at  base  of  Stanley  sb. 
has  in  places  been  altered  to  si.,  to  which  the  name  “Fork  Mtn  si.”  has  been 
earlier  applied.  [This  name  has  been  discarded.  The  beds  are  only  a local  facies 
of  Stanley  sh.] 

Named  for  Fork  Mtn,  Polk  Co. 
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Fork  Ridge  sandstone  member  (of  Mingo  formation). 

Pennsylvanian : Southeastern  Kentucky  and  northeastern  Tennessee. 

G.  H.  Ashley  and  L.  C.  Glenn.  1906  (U.  S.  G.  S.  P.  P.  49.  pp.  31,  33,  39,  40). 
Fork  Ridge  ss.  me  mb. — Cliff-making  ss.  in  Mingo  fm.,  lying  about  40  ft.  below  Mingo 
coal.  Thickness  few  ft.  to  50  ft. 

Named  for  Fork  Ridge,  Bell  Co.,  Ky. 

Forman  argillite. 

Upper  Jurassic:  Northern  California  (Mount  Jura). 

See  Foreman  argillite . 

Forrest  shale. 

Lower  Cretaceous : Southeastern  Arizona. 

C.  [R.]  Keyes.  1935  (Pan- Am.  Geol.,  vol.  64.  No.  2.  pp.  129,  138,  139).  Forrest  sh.— 
The  reddish  shales  forming  lower  half  of  Cinturan  series  (Cintura  fm.  of  Ran- 
some)  In  SE.  Ariz.  Thickness  800+  ft.  Underlies  Mexican  ss.  and  overlies 
Comanche  Is.,  top  div.  of  Murallan  scries.  Named  for  well-known  Forrest  ranch, 
a few  ml.  E.  of  Blabee. 

tFort  Adams  or  Ellisville  phase. 

See  lEUUville  phase. 

Fort  Ancient  division.  (In  Richmond  group.) 

Upper  Ordovician : Southwestern  Ohio. 

A.  F.  Foerste,  1909  (Denison  Univ.  Sol.  Lab.  Bull.  14,  p.  292).  Fort  Ancient  div. — 
Lower  part  of  Waynesville  bed  of  Richmond  fm.,  characterized  by  abundant 
presence  of  Dalmanella  jugosa.  with  exclusion  of  all  other  Brachlopoda  and  corals 
considered  characteristic  of  the  Richmond.  The  assemblage  of  lamellibranchs  sug- 
gests that  Fort  Ancient  div.  of  Waynesville  bed  belongs  with  upper  part  of  Arnhelm 
rather  than  with  Clarksville  and  Blanchester  divisions  of  Waynesville  bed. 

Is  treated  by  U.  S.  Geol.  Survey  as  top  beds  of  Arnheim  fm.  According 
to  E.  O.  Ulrich  and  C.  Butts  the  beds  more  appropriately  belong  to 
Arnheim  than  to  Waynesville,  from  which  they  are  separated  by  an 
uncoil.  Later  repts  of  Foerste,  however,  describe  an  uncoil,  at  base  of 
his  Fort  Ancient  div. 

Named  for  Fort  Ancient,  Warren  Co. 

Fort  Apache  limestone.  (In  Supai  formation.) 

Permian:  Southeastern  Arizona  (Fort  Apache  Indian  Reservation). 

A.  A.  Stoyanow,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47.  No.  4,  pp.  533-536).  In  his 
work  on  geol.  of  Ariz.  Darton  mentions  “a  thick  memb.  of  Is.  about  100  ft.  below 
top  of  Supai  fm.’*  in  Fort  Apache  Ind.  Res.  area,  and  stated  that  it  carries  Manzano 
fossils.  This  Is.  is  herein  described  as  Fort  Apache  Is.  It  lies  considerably  above 
the  Term,  plant-bearing  beds  (pink  ss.  and  sh.)  here  named  Kinishba  beds  of  Supai 
fm.  In  Plateau  wall  there  are  400 ± ft.  of  Supai  beds  above  Fort  Apache  Is. 
The  Fort  Apache  [memb.]  consists  of  gray  Is.,  70  ft.  thick  at  Kelly  Butte  (the 
flat  top  of  which  it  forms),  very  fossiliferous  [fossils  listed],  and  lying  489  ft. 
above  Kinishba  beds,  20  ft.  thick.  The  latter  beds  (which  occur  in  basal  part  of 
Supai  fm.)  are  Darned  for  occurrence  In  walls  nf  an  old  Indian  pueblo,  known 
as  Kinishba.  on  bank  of  a dry  wash  SW.  of  White  River  settlement  and  NW.  of 
Fort  Apache,  at  foot  of  Kelly  Butte. 

Fort  Atkinson  limestone.  (In  Maquoketa  group.) 

Upper  Ordovician:  Northeastern  Iowa  and  western  Wisconsin. 

S.  Calvin.  1906  (Iowa  Geol.  Surv.  vol.  16.  pp.  60,  98).  Fort  Atkinson  Is. — Heavy 
beds  of  yellow  cherty  dol.  and  associated  is.,  40  ft.  thick,  constituting  second  fm. 
of  Maquoketa  stage  [groupl.  Overlain  by  Brainard  sh.  (top  fm.  of  Maquoketa 
stage)  and  underlain  by  Clermont  sh.,  also  of  Maquoketa  stage. 

Named  for  exposures  in  quarry  W.  of  old  fort  at  town  of  Fort  Atkinson, 
Winneshiek  Co.,  Iowa. 
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tFort  Benton  group. 

A term  applied  in  early  repts  on  Rocky  Mtn  region  to  Upper  Cret.  deposits 
now  generally  called  Benton  sh. 

tFort  Bridger  series. 

A name  applied  by  H.  Engelmann,  1876  (Engr.  Rept.  U.  S.  A.,  Rept.  Expl. 
Great  Basin  Terr.  Utah,  made  In  185t)  by  J.  H.  Simpson,  p.  -87),  to 
Bridger  fm.  (Hayden,  1866). 

Fort  Caasln  formation. 

Lower  Ordovician  (Beekmantown)  : Northwestern  Vermont  (Addison 
County)  and  eastern  New  York. 

See  explanation  under  Beekmantown  group. 

Named  for  Fort  Cassin,  I’ort  Henry  quad.,  Addison  Co.,  Vt. 

Fort  Creek  shale. 

Devonian : Mackenzie. 

E.  If.  Kindle  and  T.  O.  Boaworth,  1921  (Canada  Geol.  Surv.  Bumm.  Rept.  1920, 
pt.  B.  p.  47). 

Fort  Dodge  gypsum. 

Permian(?):  Central  northern  Iowa. 

W J McGee,  1884  (Rept.  10th  Census,  vol.  10,  Rept.  on  building  stones,  pp.  2.17, 
258(.  Fort  Dodge  ntage. — Nearly  pure,  light-gray,  regularly  bedded  gyp.,  35  ft. 
thick.  Rests  uncon.  on  8t.  Lout*  and  Lower  Coal  strata  and  is  uncon.  overlain 
by  drift.  Assigned  to  Lower  Cret.  Covers  an  area  of  25  sq.  mi.  in  vicinity  of 
Fort  Dodge,  Webster  Co.  [Some  authors  regard  this  gyp.  as  of  Perm,  age.l 

Forteau  formation. 

Lower  Cambrian : Labrador. 

C.  Schuchert  and  C.  O.  Dunbar,  1934  (Geol.  80c.  Am.  Mem.  1,  pp.  18,  21). 

Fort  Ellis  beds. 

Pliocene(?):  Central  southern  Montana  (Threeforks  quadrangle). 

W.  II.  Dali  and  G.  D.  Harris.  1892  (IT.  S.  G.  S.  Bull.  84.  p.  287).  Fori  BlUt  beds.— 
In  vicinity  of  Fort  Kills  [near  Bozeman]  Peale  (U.  S.  Geol.  and  Geog.  Surv. 
Terr.,  1873,  pp.  112-113)  described  blutfs  composed  of  Pllo.  ssa..  marls  and  cgls. 
175  ft.  thick,  which  are  remnants  of  Plio.  fins,  that  once  spread  over  entire  valley 
and  formed  bottom  of  vast  lake  that  spread  over  what  are  now  the  valleys  of 
Jefferson.  Madison,  and  Gallatin  Rivers,  reaching  to  Junction  of  the  3 streams. 

Fort  Erie  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Ontario.  Shown  on  moraine 
map  (fig.  8)  in  U.  S.  G.  S.  Niagara  folio  (No.  190),  p.  17.  Named  for 
Fort  Erie,  Ont.  Probably  same  as  Buffalo  moraine. 

tFort  Gaines. 

Eocene  (lower)  : Southern  Alabama  and  western  Georgia. 

E.  A.  Smith,  1888  (Ala.  Geol.  Surv.  Rept.  Prog.  1884—88,  geographic  map  of 
Ala.).  [On  this  map  Fort  Gaincg  is  applied  to  rocks  btw.  the  Midway  above 
(probably  only  upper  pnrt  of  Midway  group  of  present  usage)  and  the  Ripley 
below.  As  thus  used  the  name  applleB  to  lower  part  of  Midway  fm.  of  eastern 
Ala.  The  Nunafalla  fm.  is  also  well  exposed  at  Fort  Gaines,  Ga.] 

Probably  named  for  Fort  Gaines,  Clay  Co.,  Ga.,  near  Ala.  line. 

Fort  Hall  formation.  (Of  Thnynes  group.) 

Ixtwer  Triasslc:  Southeastern  Idaho. 

G.  R.  Mansfield,  1915  (Wash,  Acad.  Bel.  Jour.,  vol.  5,  p.  492).  Fort  Hall  fm. — 
Middle  fm.  of  Thaynes  group  In  Fort  Hall  Ind.  lies.  Thickness  600  ft.  Under- 
lies Portneuf  Is.  and  overlies  Ross  Is. 
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G.  R.  Mansfield,  1916  (Wash.  Acad.  8ct.  Jour.,  vol.  6.  pp.  32,  37).  Fort  Hall  fm. — 
In  descending  order:  (1)  Yellow  to  grayish  cherty  and  sandy  lss.  in  thin  beds. 
600 ± ft.;  (2)  at  two  localities  only  a set  of  sandy  and  shaly  gray  lss.  50 ± ft. 
thick  including  an  oolitic  bed  6 to  10  ft.  thick;  (3)  gray  or  yellowish  siliceous 
dense  Is.  containing  large  pectinoids  and  irregular  cherty  nodules  and  streaks 
that  weather  with  rough  surface  and  project  along  bedding  planes,  100 ± ft.; 
(4)  soft  and  somewhat  sugary  yellow  calc,  ss.,  50±  ft.  [Fossils  listed.]  Middle 
fm.  of  Thaynes  group  In  Fort  Hall  Ind.  Res.  Underlies  Portneuf  Is.  conformably 
and  overlies  Ross  [Ross  Fork]  Is.  conformably.  Named  for  old  Fort  Hall,  the 
site  of  which  is  in  valley  of  Lincoln  Creek,  which  appears  on  some  maps  as 
Fort  Hall  Creek.  The  fm.  occupies  a prominent  ridge  along  N.  side  of  valley. 

tFort  Hays  division  or  group. 

Upper  Cretaceous:  Western  Kansas. 

B.  F.  Mudge,  1876  (U.  8.  Geol.  and  Geog.  Rurv.  Terr.  Bull.  2,  pp.  218-221).  Fori 
Hays  div.  or  group. — Upper  part  massive  Is.  or  yellow  chalk  60  ft.  thick ; lower 
part  varicolored  shnles  and  thin  lss.  140  ft.  thick.  Included  in  Niobrara,  but 
lower  part  may  be  supper  part  of  Benton.  Underlies  Niobrara  proper  and 
overlies  Dakota  group. 

Includes  lower  part  of  Niobrara  fin.  and  upper  part  of  Benton  sh. 

Named  for  old  Fort  Hays,  in  western  Kans. 

Fort  Hays  limestone  member  (of  Niobrara  formation). 

Upper  Cretaceous:  Western  Kansas  and  eastern  Colorado. 

8.  W.  Williston,  1893  (Kans.  Acad.  Sci.  Trans.,  vol.  13,  pp.  108-109).  The  very 
characteristic  heavy  stratified  chalk,  or  soft  white  Is.,  at  base  of  this  [Niobrara] 
fm.,  about  80  ft.  thick,  extends  across  the  State,  from  near  Mankato,  Jewell  Co- 
on N„  to  N.  of  Coolldge,  in  Hamilton  or  Greeley  Co.,  on  W.  Its  character  and 
thickness,  wherever  seen,  are  so  unmistakable  that  it  Is  at  once  recognised. 
[Further  on  he  speaks  of  “fhe  stratified,  or  Fort  Hays  beds,  as  I will  call  them 
In  Ness  and  Trego  Counties,"  and  states : "The  divisional  line  btw.  Benton  and 
Niobrara  I take  at  top  of  the  stratified  beds  already  mentioned,  following  Mudge, 
but  I am  not  at  all  certain  that  it  should  not  be  placed  below  this,  or  even  below 
the  subjacent  dark-blue  sh."] 

As  above  defined  Fort  Hoys  ts.  was  tentatively  included  in  the  Benton. 
In  1806,  however,  Cragin,  also  Williston,  included  it  In  the  Niobrara,  as 
its  basal  memb.,  underlying  Smoky  Hill  chalk  memb.  This  Is  commonly 
accepted  definition.  The  Is.  is  top  memb.  of  Fort  Hays  div.  or  group  of 
Mudge. 

In  1033  the  U.  S.  Geol.  Survey  and  Kans.  Geol.  Survey  agreed  to  change 
the  name  to  Hoys  Is.,  "the  name  of  the  town  having  been  changed  from 
Fort  Hoys  to  Hoys,  and  geologists  working  in  Kans.  having  become 
accustomed  to  calling  the  Is.  Hays  Is."  (See  A.  A.  P.  G.  Bull.,  vol.  18, 
1034,  p.  1494.)  Later  the  Kans.  Geol.  Soc.  reported  that  the  beds  were 
named  for  old  Fort  Hays,  a well-known  landmark  in  western  Kans.,  and 
Fort  Hoys  Is.  memb.  was  therefore  restored. 

tFort  Knox  sandstone. 

Pennsylvanian:  Southwestern  Indiana. 

J.  Collett,  1874  (Ind.  Geol.  Surv.  5th  Rept.,  p.  323).  Afcrom  or  Fort  Knox  ss. — 
Coarse  soft  red  and  white  ferriferous  gs.  30  to  80  ft.  thick,  in  Knox  Co.,  Ind. 
Overlain  by  soil  and  drift ; underlain  by  coal-bearing  strata. 

Same  as  Merom  ss. 

Named  for  Fort  Knox,  Knox  Co. 

Fort  Littleton  formation. 

Upper  Devonian : Eastern  Pennsylvania. 

B.  Willard,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  No.  8,  pp.  1199,  1218,  etc.).  Fori 
Littleton  fm. — Upper  fm.  of  Portage  group,  divided  into  (descending)  : Parkhead 
memb.,  Trimmers  Rock  ss.  memb..  Losh  Run  [sh.]  memb.,  Brainier  memb.,  and 
Harrell  memb.  (redefined  by  exclusion  of  Burket  sh).  [Willard  stated  that 
Burket  memb.  is  of  nearly  equal  distribution  to  Harrell.]  Named  for  Fort  Little- 
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ton,  a village  In  NE.  part  of  Fulton  Co.  There  la  a sharp  lithologic  change  (prac- 
tically a break)  at  base  of  Harrell  menib.,  accompanied  by  appearance  of  a 
plentiful  Naples  fauna. 

Fort  Logan  beds. 

Miocene  (lower)  : Western  central  Montana  (Meagher  County). 

E.  Douglass,  1903  (Carnegie  Mus.  Annals,  vol.  2,  pp.  ISO-151).  Fort  Logan  beds. — 
Heretofore  called  Lover  Deep  Ktrer,  but  fauna  [listed]  Is  different  from  Upper 
Deep  River  fauna  and  Is  considered  to  be  upper  (11  tg  Cope’s  collections  of  fossils 
all  came  from  Tipper  Deep  River,  to  which  name  Deep  River  la  here  restricted. 
Named  for  military  post  [In  Meagher  Co.)  near  which  the  beds  are  best  exposed. 

H.  F.  Osborn,  1909  (U.  S.  O.  S.  Bull.  301,  pp.  05,  70.  112).  Fauna  of  upper  part  of 
Deep  River  sequence  is  middle  Mlo.  and  of  Fort  Logan  beds  Is  lower  Mlo. 

H.  F.  Osborn,  1918  (Am.  Mus.  Nat.  Hist.  Mem.,  n.  a,  voL  2.  pt.  1).  [On  p.  9 the 
Fort  Logan  beds  are  assigned  to  lower  Mlo.,  but  on  pp.  12  and  15  they  are  said 
to  be  upper  Olig.  or  lower  Mlo.) 

Fort  Mountain  sandstone. 

Lower  Cambrian : British  Columbia  and  Alberta. 

C.  D.  Walcott,  1917  (Smithsonian  Mlsc.  Coll.,  vol.  07,  No.  1,  Pub.  24-44  pp.  4-0). 
Fort  Utn  fm. — Consists  of  (descending)  : (1)  Qtzltlc  ss.  (called  "Falrvlew  fm." 
by  author  In  1908,  but  Falrvlew  Is  preoccupied),  350  ft.;  (2)  coarse  ss.,  570  ft.; 
(3)  siliceous  Bh.,  44  ft.;  (4)  aren.  qtzltlc  cgl.,  300  ft.  Since  1908,  w-hen  upper 
part  of  this  fm.  was  named  “Falrvlew,”  the  basal  part  of  fm.  has  been  found  ex- 
posed at  several  places  on  E.  side  of  Bow  River  Valley,  where  (on  Fort  Mtn,  about 
6 ml.  NE.  of  Labe  Louise  station  on  Canadian  Pacific  R.  R.,  Alberta)  Its  basal 
cgl.  Is  in  contact  with  pre-Camb.  shales.  The  fm.  Is  overlain  by  Lake  Louise  sb. 

fFort  Niobrara  formation. 

See  1900  and  1918  entries  under  fifiobrara  group  (Tert.). 

Fort  Payne  chert. 

Mississippian : Northern  and  eastern  Alubamn,  northwestern  Georgia,  Ten- 
nessee, and  northeastern  Mississippi. 

E.  A.  Smith.  1890  (Ala.  Geol.  Surv.  Rept.  on  Cuhaba  coal  field,  pp.  155-150,  section 
opp.  p.  102,  and  map).  Fort  Payne  chert. — The  siliceous  memb.  of  the  Sub-Carbf., 
consisting  of  a great  series  of  cherty  lss.  somewhat  analogous  to  Knox.  dol. ; lower 
part  more  cherty  than  upper  part  In  Tennessee  Valley,  but  S.  of  the  Tennessee 
the  entire  memb.  shows,  at  least  on  surface,  little  else  than  chert.  Usually  very 
fosslliferous.  Thickness  not  great.  Probably  represents  both  subdivisions  of 
Siliceous  group.  Overttes  Dev.  black  sh.  and  underlies  Bangor  Is.  In  some  areas 
and  Oxmoor  ss.  and  shales  In  other  areas. 

As  thus  defined  the  Fort  Payne  chert  included  (according  to  E.  A.  Smith's 
18SM  rept)  the  rocks  which  in  1894  he  differentiated  into  "Tuscumbia  is. 
(=upper  part  of  Fort  Payne  chert)”  and  "Lauderdale  cherty  Is. 
(=lower  part  of  Fort  Payne  chert).”  In  subsequent  repts  the  noncherty 
beds  equiv.  to  Tuscumbia  is.  were,  according  to  C.  Butts,  included  in 
Bangor  is.  of  some  areas,  and  the  name  Fort  Payne  was  thus  actually 
applied  to  beds  of  pre-Tuscuinbia  age.  In  1910  (G.  S.  G.  S.  Bull.  400 
and  Folio  175)  C.  Butts  definitely  restricted  the  name  Fort  Payne  chert 
to  rocks  of  pre-Warsaw  ( =pre-Tuscumbla ) age,  and  since  then  detailed 
work  has  proved  that  in  Ky.,  western  Tenn.,  and  northern  Ala.  the  Ste. 
Genevieve,  St.  Louis,  and  Warsaw  lss.  can  be  separated  as  fms.,  so  that 
the  name  Fort  Payne  chert  is  now  applied  to  pre-Warsaw  rocks  under- 
lain by  Chattnnooga  sh.  In  western  Tenn.  the  Fort  Payne  is  uncon. 
underlain  by  New  Providence  fm.  or  Ridgetop  sh.,  both  of  post-Chatta- 
nooga age.  According  to  E.  O.  Ulrich  and  C.  Butts  the  Fort  Payne  con- 
tains fossils  of  Keokuk,  lower  Burlington,  and  Fern  Glen  age  (com- 
prising Osage  group),  and  of  late  Kinderhook  age.  (See  also  C.  Butts, 
1920,  Ala.  Geol.  Surv.  Spec.  Rept.  No.  14.) 

Named  for  development  at  Fort  Payne,  De  Kalb  Co.,  Ala. 
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Fort  Pena  formation. 

Middle  or  Lower  Ordovician:  Southwestern  Texas  (Brewster  County). 

P.  B.  King,  1031  (A.  A.  P.  Q.  Bull.,  vol.  15,  No.  9,  pp.  1006,  1070+ ).  Fort  Pena 
fm. — Chiefly  alternations  of  thick-bedded  Is.  and  bedded  chert.  The  lss.  are 
coarsely  granular  and  in  part  sandy  and  pebbly,  and  crop  out  In  conspicuous  ledges 
several  ft.  thick.  There  are  some  thin  partings  of  sh.  In  middle  and  upper  parts 
considerable  thicknesses  of  granular,  purplish,  reddish,  and  bluish  chert,  mostly  in 
thin  beds.  In  S.  part  of  area,  as  in  Garden  Springs  region,  upper  part  is  marked 
by  a very  massive  chert  iiienib.  in  beds  3 or  4 ft.  thick.  At  base  are  5 or  10  ft. 
of  coarse  massive  cgl.  composed  of  subrounded  pebbles  of  chert.  Is.,  and  s from 
% inch  to  6 in.  diam.  Thickness  125  to  200  ft.  Overlies  Alsate  sh.  and  grades 
Into  overlying  Woods  Hollow  sh.  Is  chief  ridge  maker  in  Marathon  succession 
below  Caballos  novaculite.  Most  of  fauna  suggests  Black  River  (Middle  Ord.), 
but  occurrence  here  and  there  of  primitive  genera  Didymograptus  and  Tctragraptu* 
suggests  that  fm.  is  possibly  Chazyan  (Lower  Ord.).  Type  loc.  is  on  one  of  these 
ridges  directly  N.  Of  Old  Fort  Pefia  Colorado,  Brewster  Co. 

tFort  Pierre  group. 

A term  applied  in  early  repts  on  Rocky  Mtn  region  to  Upper  Cret.  deposits 
long  known  as  Pierre  ah. 

Fort  Plain. 

Middle  Ordovician:  Eastern  New  York  (Mohawk  Valley). 

R.  Ruedemann  and  G.  H.  Chadwick.  1935  (Sci.,  n.  s.,  vol.  81,  No.  2104,  p.  400). 
Fort  Plain  introduced  for  uppermost  Canajoharie  or  zone  of  CUmaeograptut  *pinifer 
in  Mohawk  Valley. 

Fort  Riley  limestone.  (In  Chase  group.) 

Permian:  Eastern  Kansas,  central  northern  Oklahoma,  and  southeastern 
Nebraska. 

G.  C.  Swallow,  1866  (Kans.  Geol.  Surv.  Prel.  Rept.,  p.  14).  Fort  Riley  l t. — Thick- 
bedded  buff  porous  mag.  Is.,  8 to  10  ft.  thick,  forming  bed  No.  52  of  geologic  section 
of  eastern  Kans.  Included  in  Lower  Perm. 

C.  S.  Prosser,  1895.  (See  1st  entry  under  f Florence  I*.] 

C.  8.  Prosser  (1902)  redefined  Fort  Riley  Is.  as  explained  in  1902  entry  under 
if  Florence  la. 

R.  C.  Moore  (1936)  restricted  Fort  Riley  Is.  as  explained  in  1930  entry  under 
t Florence  Is.  This  restricted  definition  has  not  been  considered  by  U.  8.  GeoL 
Survey  for  its  publications. 

Named  for  Fort  Riley,  Geary  Co.,  Kans. 

Fort  St.  John  shales. 

Upper  Cretaceous:  British  Columbia. 

G.  M.  Dawson,  1881  (Canada  Geol.  Surv.  Rept.  1879-80,  p.  15B).  Partial  synonym 
of  Benton  sh. 

Fort  Scott  limestone  (distinct  formation  in  Kansas  and  Oklahoma). 

Fort  Scott  limestone  member  (of  Henrietta  formation)  in  Missouri. 

Pennsylvanian:  Northwestern  Missouri,  eastern  Kansas,  and  northeastern 
Oklahoma. 

G.  C.  Swallow,  1866  (Kans.  Geol.  Surv.  PreL  Rept.,  p.  25).  Fort  Scott  It. — Bluish- 
drab  and  brown.  Irregularly  bedded  fossillferous  Is.,  8 to  18  ft.  thick,  forming  top 
nn*mb.  of  Fort  Scott  coal  series  and  constituting  bod  No.  212  of  geol.  section  of 
eastern  Kans. 

E.  Haworth.  1896  (Unlv.  Kans.  Geol.  Surv.  vol.  1,  p.  42).  Fort  Scott  Is  suitable  as 
alternative  designation  for  Otxcego  It.,  but  should  not  include  the  upper  heavy  Is. 
which  caps  the  hills  on  all  sides  of  Fort  Scott.  Oswego  Is.  consists  of  (descend- 
ing) : (1)  Is.,  5 to  15  ft.;  (2)  black  sh.,  4 to  7 ft.;  (3)  Is.,  the  “cement  rock,”  5 to 
16  ft 

J.  Bennett.  1896  (pp.  86  to  98,  pi.  4 of  book  last  cited).  Ottcego  or  Fort  Scott  It. 
consists  of  (descending)  : (1)  la,  10  to  14  ft.;  (2)  clay  and  bituminous  sh. ; (3) 
la  (“cement  rock”),  4%  ft.  [This  definition  of  Fort  Scott  It.  is  still  in  current 
use.J 
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The  present  commonly  accepted  definition  of  Fort  Scott  U.  in  Mo.  applies 
name  to  basal  memh.  of  Henrietta  fm.,  underlying  Labette  sh.  memb.  and 
overlying  Cherokee  sh.  It  includes  at  top  the  Fort  Scott  is.  of  Swallow 
and  at  base  the  IFort  Scott  cement  rock  of  later  repts,  the  two  being 
separated  by  5 to  20  or  more  ft.  of  sh.,  coal,  and  clay.  In  Kans.  the 
Henrietta  has  for  years  been  treated  as  a group  by  U.  S.  Geol.  Survey, 
and  Fort  Scott  is.  as  a fm.  In  Okla.  the  Fort  Scott  is.  is  also  treated  as  a 
distinct  fm.  But  R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  has 
discarded  Pleasanton  and  Henrietta  fms.,  and  treats  Fort  Scott  Is.  as  a 
fm.  in  his  Marmaton  group.  These  changes  have  not  been  considered  by 
U.  S.  Geol.  Survey  for  its  publications. 

See  also  under  Cherokee  ah. 

Named  for  exposures  at  Fort  Scott,  Bourbon  Co.,  Kans. 

tFort  Scott  coal  series. 

Pennsylvanian:  Eastern  Kansas. 

G.  C.  Swallow,  1886  (Kans.  Geol  Surv.  Prel.  Kept.,  pp.  25-28).  Fort  Bcott  coot 
series. — Series  of  lss.,  shales,  slates,  ass.,  coals,  and  clays,  142  ft.  10  in.  thick, 
Including  beds  Nos.  212  to  223,  Inclusive,  of  geol.  section  of  eastern  Kans.  Under- 
lies Pawnee  Is.  series,  overlies  Fort  Scott  marble  series,  and  Includes  Fort  Scott  la. 
as  top  memb. 

Includes  lower  part  of  Henrietta  group  and  upper  part  of  Cherokee  sh. 

tFort  Scott  marble.  (In  Cherokee  shale.) 

Pennsylvanian : Eastern  Kansas. 

G.  C.  8wallow,  1866  (Kans.  Geol.  Surv.  Prel.  Rept..  p.  26).  Fort  Scott  marble. — 
Black  marble,  weathering  brown,  with  numerous  yellowish  veins  and  crystallised 
shells;  thickness  lt&  ft.  Constitutes  bed  No.  227  of  geol.  section  of  eastern  Kans. 
Included  In  Fort  8cott  marble  series. 

tFort  Scott  marble  series.  (In  Cherokee  shale.) 

Pennsylvanian : Eastern  Kansas. 

G.  C.  Broadhead.  1866  (Kans.  Geol.  Surv.  Prel.  Rept.,  p.  26).  Fort  Scott  marble 
aeries. — Series  of  lss.,  sbales,  and  slates,  22  ft.  8 in.  thick,  including  beds  Nos. 
224  to  230,  inclusive,  of  geol.  section  of  eastern  Kans.  Underlies  Fort  Scott 
coal  series  and  overlies  Lower  coal  series.  Includes  Fort  Scott  marble  (bed 
No.  227). 

tFort  Scott  cement  rock. 

See  under  Fort  Scott  Is.  memb. 

tFort  Scott  flagstones. 

Trade  name  of  ss.  in  Pleasanton  group  (Penn.),  quarried  near  Fort  Scott, 

• Kans.  Is  younger  than  Fort  Scott  Is.  See  under  fRobinett  flags. 

Fort  Shatter  gravel. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

C.  K.  Wentworth,  1926  (Bernice  P.  Bishop  Mus.  Bull.  30,  pp.  62,  64,  65-71). 
There  are  5 principal  fms.  in  Salt  Lake  disL  The  oldest  is  Koolau  basalt,  which 

is  followed  by  the  older  parts  of  the  reef  la.  Next  younger  is  Fort  Shatter 

gravel,  a coarse  alluvial  gravel  commonly  made  up  of  cobbles  and  boulders  from 
10  to  40  cm.  dlam.  embedded  in  matrix  of  poorly  sorted  finer  alluvium.  Thick- 
ness of  beds  2 to  10  ft.  At  many  places  the  gravel  rests  on  the  basalt.  It  is 
deeply  weathered  ; of  Plelst.  age ; and  the  combined  work  of  several  streams  drain- 
ing this  part  of  Koolau  Range  probably  when  sea  stood  about  40  ft.  higher  than 
now.  Inner  margin  of  Fort  Shaffer  terrace  In  places  stands  125  ft.  or  more 
above  sea  level.  Most  striking  remnant  of  the  terrace  is  that  on  which  Fort 
Shatter  military  post  is  located,  and  which  is  here  called  Fort  Shatter  terrace. 
The  lowest  (oldest)  tuff  of  Salt  loike  region  is  interbedded  with  Fort  Shatter 

gravels  at  a number  pf  placcp.  Over  Fprt  Shatter  terrace  the  upper  tuff  Is 
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1 to  5 ft.  thick  and  lies  on  the  weathered  and  soil-covered  surface  of  Fort  Shafter 
gravel. 

Not  differentiated  by  H.  T.  Stearns,  1935  rept  (GeoL  and  gd.  water  res. 
Island  of  Oahu,  Hawaii:  Div.  Hydrog.  Bull.  1). 

tFort  Sill  aeries. 

Tertiary  (?):  Southwestern  Oklahoma. 

T.  B.  Comstock,  1800  (Tex.  Geol.  Snrv.  1st  Ann.  Kept.,  pp.  322.  324,  328).  The 
ss.  overlying  the  Perm,  red  clays  (in  8E.  part  of  Wichita  Range)  is  what  Mr. 
Cummins  calls  Fort  Sill  series,  and  our  observations  make  me  think  It  may  be  Tort. 
It  is  persistent  along  S.  base  of  the  Wicbitas  for  many  miles  westward,  and  in 
most  places  is  overlain  by  thick  deposits  of  Quat.  gravels  and  boulders  of  local 
origin. 

T.  W.  Vaughan,  1899  (Am.  Geol..  vol.  24,  pp.  44-55).  Comstock  considered  Fort 
Sill  aeries  of  Cummins  to  be  Tert.  He  does  not  give  any  reason  for  this  opinion. 
The  material  resembles  in  lithologic  character  the  Perm.,  composed  of  reddish 
argill.  material.  This  fm.  is  still  problematic,  and  we  probably  shall  not  be 
able  to  ascertain  Its  relations  until  the  area  has  been  the  subject  of  detailed 
Investigation. 

Abandoned  because  later  workers  are  unable  to  Identify  the  beds  to 
which  the  name  was  applied. 

Named  for  Fort  Sill,  Comanche  Co. 

Fort  Sill  formation. 

Upper  Cambrian : Arbuckle  and  Wichita  Mountains,  Oklahoma. 

E.  O.  Ulrich,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43.  No.  3.  pp.  742-747).  Fori  8ill  fm  — 
Basal  unit  of  Arbuckle  Is.  in  both  Arbuckle  and  Wichita  Mtns,  Okla.  Rosts 
uncon.  (locally  overlaps)  on  Honey  Creek  fm.,  nnd  In  Wichita  Mtns  is  everywhere 
overlain  by  Signal  Mtn  fm.  In  Arbuckle  Mtns,  however,  the  Royer  marble.  100 
to  600  ft.  thick,  wedges  in  btw.  Fort  Sill  and  Signal  Mtn  fms.  The  Fort  Sill 
is  named  for  exposures  in  a small  quarry  on  Fort  Sill  Military  reservation  on 
E.  side  of  the  highway  btw.  Fort  Sill  and  Lawton  (SE*4  see.  8,  T.  2 N.,  R.  11  W.), 
where  only  40  ft.  of  fm.  is  exposed.  A complete  section  of  fm.  Is  found  about 
6 ml.  W.  of  Fort  Sill  and  1 mi.  S.  of  Signal  Mtn,  in  sec.  7,  T.  2 N.,  R.  12  W.. 
where  150  ft.  of  beds  assigned  to  this  fm.  are  exposed,  as  follows  (descending)  : 
(1)  70  ft.  of  rather  massive  fine-grained  gray  to  dove-colored  is.;  sponge  spicules 
abundant  in  zone  near  top;  gastropod  and  trilobite  zone  in  upper  50  ft.;  (2)  34 
ft.  of  thin-bedded,  laminated  fine-grained  gray  to  dove-colored  fossillferous  Is.  in 
beds  2 to  6 inches  thick,  separated  by  thin  sh.  partings,  with  trilobite  fragments 
throughout  entire  thickness;  (3)  6 ft.  of  is.  similar  to  No.  12,  with  large  tri- 
lobite fragments  at  base;  (4)  40  ft.  of  Is.  similar  to  above  but  with  dove-colored 
varieties  predominating;  base  irregular,  marked  by  a thin  green  seam  of  weathered 
and  redeposlted  material;  fossils  (chiefly  trilobltes)  throughout.  A much  thicker 
bed  (368  ft.)  is  exposed  on  N.  side  of  Wichita  Mtns.  sec.  17.  T.  4 N.,  R.  12  W. 
It  is  here  divided  into  several  faunal  zones  [described  and  named]. 

tFort  Smith  formation. 

Pennsylvanian  (Allegheny)  : Western  Arkansas  coal  field. 

A.  J.  Collier.  1907  (U.  S.  G.  S.  Bull.  326.  pp.  12.  18-20.  and  map).  Fort  Smith  fm  — 
Thin  and  somewhat  variable  sss.  with  interbedded  shales;  sss.  ripple-marked, 
the  markings  presenting  considerable  variety  in  size  and  form,  and  many  beds 
nre  characterized  by  wavy  cleavage  approx,  parallel  to  minor  undulations  of 
bedding  planes.  False  bedding  or  cross-bedding  unusual ; shales  nearly  everywhere 
more  or  less  aren.  and  resulting  soils  reddish  or  yellowish  and  sandy.  Thickness 
375  to  425  ft.  Usually  consists  of  (descending)  hard  sss.  and  shaly  sss.,  100  to 
200  ft.;  sh.,  40  to  200  ft.;  and  at  base,  20  to  50  ft.  of  hard,  flaggy,  ripple- 
marked  ss.,  locally  called  “Tennessee  ss.”  Coal  beds  in  upper  part.  Overlies 
Spadra  sh.  and  underlies  Paris  sh.  Middle  fm.  of  McAlester  group. 

Named  for  Fort  Smith,  Sebastian  Co. 

Has  been  discarded.  See  explanation  under  McAleater  fm. 
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Fort  Stanton  shale. 

Upper  Cretaceous  (Benton)  : Southern  central  New  Mexico  (Sierra  Blanca 
region ) . 

G.  H.  Hansen,  1931  (Geo.  Wash.  Univ.  Bull.,  Summaries  of  doctoral  theses  1925-28, 
p.  84).  Fort  Stanton  sh. — Dark-gray  to  blue  soft  shales  that  curry  near  base  a 
few  thin  beds  of  Is.  and  bentonite.  Thickness  500  ft.  Fossils  [listed]  collected 
by  M.  R.  Campbell  from  this  fm.  near  Fort  Stanton  Reservation  are  Benton,  ac- 
cording to  T.  W.  Stanton.  Overlies  Dakota  ( ?)  bs.  and  underlies  Tucson  ss. 

Fort  Thompson  formation. 

Pleistocene:  Southern  Florida  (Palm  Beach  and  neighboring  counties). 

E.  H.  Sellards,  1019  (Fla.  Geol.  Surv.  12th  Ann.  Rept.,  pp.  71-72,  75,  70,  118). 
Fort  Thompson  bed*. — Alternating  fresh-  and  brackish-water  and  marine  shell  marls 
and  lss.,  typically  exposed  at  Fort  Thompson  [Just  above  LaBelle,  Hendry  Co.], 
just  below  Goodno's  Landing.  Relations  to  Miami  oolite  not  determined.  Under- 
lies Coffee  Mill  Hammock  marl. 

C.  W.  Cooke  and  S.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Rept.).  Fort  Thomp- 
son fm. — Here  redefined  to  include  Sellards’  tCoffee  Mill  Hammock  murl,  a thin 
shell  bed  of  marine  origin  containing  a great  profusion  of  Chione  cancellata.  The 
name  “Coffee  Mill  Hammock  marl”  Is  not  needed  and  is  discarded.  In  type  area 
the  Fort  Thompson  fm.  ns  here  redefined  lies  uncon.  on  Caloosa ha  tehee  marl.  Is 
overlain  by  peaty  muck  of  Recent  age.  Thickness  0 to  10  ft. 

Fortuna  sand.  9 

A series  of  subsurface  sands  which  were  in  1920  the  principal  producing 
sands  in  Cement  oil  field,  Caddo  Co.,  SW.  Okla.  They  are  correlated  with 
part  of  Wellington  fm.  (Perm.). 

Fort  Union  formation. 

Eocene  (early)  : North  Dakota,  northwestern  South  Dakota,  Wyoming, 
Montana,  northwestern  Colorado. 

F.  B.  Meek  and  F.  V.  Hayden,  1862  (Philn.  Acad.  Nat.  Sci.  Proc.,  vol.  13,  p.  433). 
Fort  Union  or  Great  Lignite  group. — Clay  and  sand,  with  round  ferruginous  con- 
cretions, numerous  beds,  seams,  and  local  deposits  of  lignite,  and  great  numbers 
of  dicotyledonous  leaves,  stems,  etc.,  of  [listed]  genera.  Thickness  2,000  + ft. 
Overlies  Fox  Hills  beds  (Cret.)  and  underlies  Wind  River  deposits.  Occupies 
whole  country  around  Fort  Union  and  extends  N.  Into  British  possessions  unknown 
distances  and  southward  to  Fort  Clark.  Seen  under  White  River  group  on  North 
Platte  River  above  Fort  Laramie  and  on  W.  side  of  Wind  River  Mtns.  Is  probably 
Eocene. 

F.  V.  Hayden,  1809  (U.  S.  Geol.  Surv.  Colo,  and  N.  Mex.  3d  Ann.  Rept.,  pp.  89-92). 
Fort  Union  group  extends  along  E.  flanks  of  the  mtns  probably  to  Denver,  Colo., 
and  perhaps  farther.  The  coal  beds  of  Raton  Hills,  which  I have  called  Raton  Hills 
group,  1 suspect  are  also  a portion  of  the  great  lignite  group.  The  coal  strata  of 
Canyon  City,  which  I have  called  Canyon  City  group,  I have  little  doubt  are  also  a 
fragment  of  the  great  lignite  group. 

In  1870  King  and  Hayden  agreed  to  replace  the  descriptive  term  “Lignitic 
group”  with  the  geographic  name  Laramie  group . (See  under  Laramie 
fm.  See  also  under  t Lignitic  group  and  Laramie  fm.  for  early  views  re- 
garding age  and  distribution  of  Fort  Union  fm.) 

F.  V.  Hayden,  1870  (U.  S.  Geol.  Terr.  Bull.  5,  pp.  405-411).  Those  who  have  worked 
from  the  S.  and  SW.  toward  the  N.  have  been  thoroughly  impressed  with  Cret.  age 
of  Lignitic  group,  while  those  who  have  Btudled  the  deposits  from  the  N.  and  NW. 
toward  the  Interior  basin  received  their  first  Impressions  they  were  of  Tert.  age. 

F.  B.  Meek,  1870  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  Mon.  9,  p.  lix).  The  section  of 
Fort  Union  group  beds  at  Fort  Union  is  ns  follows : 

(1)  ferruginous  marl,  with  aren.  concretions,  the  upper  part  being  sometimes,  for 

several  ft.  in  thickness,  composed  of  concretionary  ss.  forming  ledges, 
20-30.  Most  common  fossil  Yiviparus  trochiformis. 

(2)  drab  Indurated  area,  clay,  20. 

(3)  impure  liguite,  with  numerous  crystals  of  selenite,  1. 
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(4)  gray  and  drab  Indurated  elay,  with,  at  some  localities,  numerous  impressions 

of  leaves  of  dicotyledonous  trees  and  of  a species  of  fern,  50-70. 

(5)  impure  lignite,  with  much  silicifled  wood,  114- 

(6)  gray  Indurated  sand,  with  a slight  mixture  of  clay.  Contains  numerous 

* • * (fossils)  also  many  fragments  and  entire  stumps  of  silicifled 

trees,  30. 

(T)  Impure  lignite.  % ft. 

(8)  yellowish  gray  indurated  clay,  2. 

F.  V.  Ilayden,  1878  (tJ.  S.  Geol.  Biirv.  Terr.  Mon.  7,  pt.  2,  p.  It),  stated  that  bis 
“Llgnltic  group"  Included  Laramie  and  Fort  Union,  and  that  latter  was  probably 
identical  with  whole,  or  at  least  a part,  of  Wasatch  group.  (See  quotation  under 
Laramie  fm.) 

C.  King,  1878  (U.  S.  Geol.  Expl.  40th  Far.,  voi.  1,  pp.  351-S54),  stated  that  he  had 
never  visited  Fort  Union  locality,  but  that  "the  correlation  of  the  upper  plant  beds 
of  Fort  Union  with  the  Wahsatch  (my  Vermilion  Creek)  seems  the  most  prodigious 
strain." 

In  1883  (U.  S.  G.  S.  Bull.  105)  and  1886  (Am.  Geol.,  voL  18,  pp.  201+)  W. 
H.  Weed  divided  Fort  Union  or  Lignitic  group  of  Hayden  (“also  called 
Laramie  group  by  Hayden”)  near  Livingston,  Mont.,  into  (descending)  : 
(1)  Fort  Union  fm.  (Eocene),  4,000  to  8,000  ft.  of  rather  massive  cross- 
bedded  sss.  with  gray  silty  shales  and  local  lenses  of  impure  Is.,  “be- 
lieved to  be  a distinct  fm.,  corresponding  In  lithology,  strat.  position,  and 
fossil  contents  to  beds  exposed  along  Missouri  River  at  mouth  of  Yellow- 
stone. so  long  known  in  geological  literature  as  Fort  Union  beds,”  resting 
uncoil,  on  (2),  Livingston  beds,  7,000±  ft.  of  chiefly  assorted  and  water- 
worn  volcanic  material,  somber-colored  sss.,  shales,  and  grits,  which  rest 
uncon.  on  (3),  1,000  ft.  of  massive,  light-colored  coal-bearing  sss.  and 
intercalated  shnles  containing  leaf  remains  and  invertebrates  and  corre- 
sponding to  Cret.  Laramie  fm.  of  King,  Newberry,  Emmons,  and  Cross. 
(The  Livingston  fm.  was  not  assigned  to  either  Eocene  or  Cret.  by  Weed.) 

Later  and  more  detailed  work  in  Crazy  Mtn  region,  Mont.,  by  R.  W.  Stone 
and  W.  R.  Calvert  resulted  In  differentiating,  in  that  region  (Econ.  Geol., 
vol.  5,  pp.  551-557,  052-668,  741-704,  1010),  the  following  fms.  (descend- 
ing) : (1)  Fort  Union  fm.,  4,000+  ft.  thick,  consisting  of  massive  sss.  and 
shales,  with  Lebo  andesittc  memb.  at  base,  the  latter  450  to  2,200  ft.  thick 
nnd  containing  Fort  Union  (Eocene)  fossils;  (2)  Lance  fm.  (“Ceratops 
beds”),  1,000  to  2,400  ft.  of  light-gray  ss.  and  variegated  sh. ; (3)  Leunep 
ss.,  250  to  400  ft.  of  ss.  witli  intercalated  shules,  which  may  correspond 
to  Fox  Hills  ss. ; (4)  Bearpaw  sh. ; (5)  Judith  River  fin.;  (6)  Claggett 
fm. ; (7)  Eagle  ss. ; (8)  Colorado  sh. ; and  (9)  Kootenai  fm.  (Lower  Cret.). 
They  also  ascertained  that  the  andesitic  Livingston  fm.  of  Weed  included 
equivalents  of  Lebo  andesitic  memb.  of  Fort  Union  fm.  and  all  other 
fms.  mentioned  above  down  to  top  of  Eagle  ss.,  which  was  called  Laramie 
by  Weed. 

Ilepts  of  different  geologists  published  siuee  1910  have  described  and 
muppcd  the  Fort  Union  fm.  (Eocene)  over  large  areas  in  Mont.,  N.  Dak., 
S.  Dak.,  nnd  down  into  central  Wyo.  (See  1924  geol.  map  of  Wyo.,  where 
Fort  Union  is  shown  resting  on  Lance  fm.  and  overlain  by  Wasatch  fm. ) 
More  recent  work  by  J.  U.  Reeside,  Jr.,  resulted  in  discovery  that  Wasatch 
fm.  of  1924  Wyo.  geol.  map  as  mapped  in  southern  Wyo.  (where  it  was 
shown  as  resting  on  Lance  fm.)  included  a representative  of  Fort  Union 
fm.,  und  that  both  Fort  Uuion  and  Lance  fms.  are  traceable  Into  Tampa 
coal  Held  of  NW.  Colo.  A rept.  on  Tampa  field  by  J.  B.  Eby  and  others 
describes  the  Fort  Union  of  that  area  (called  pont-“Laramie”  in  earlier 
repts)  as  consisting  of  1.345  ft.  of  sh.  and  ss..  with  coal  near  top  and  base, 
with  a cgl.  at  base,  and  usually  an  Indurated  ferruginous  platy  ss.  at  top. 
These  beds  are  uncon.  overlaiu  by  Wasatch  fm.,  aud  uncon.  underlain  by 
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Lance  fm.  (called  “Laramie"  in  previous  repts  on  the  region),  consisting 
of  1,020  ft.  of  S8.,  sh.,  and  coal  beds  underlain  by  500  ft.  of  sh.  with  small 
ss.  lenses  and  coal  bed  near  base.  The  Yampa  coal  field  is  southernmost 
area  in  which  Fort  Union  and  Lance  fms.  have  been  certainly  identified. 
That  the  Fort  Union  fm.  is  of  Eocene  age,  and  that  it  underlies  Wasatch 
fm.  and  overlies  Lance  fm.  is  definition  now  accepted  by  most  if  not  all 
geologists. 

Named  for  exposures  at  Old  Fort  Union,  near  mouth  of  Yellowstone  River, 
later  called  Fort  Buford  and  now  town  of  Buford,  N.  Dak. 

Fort  Washington  gneiss. 

R.  P.  Stevens,  1867  (N.  Y.  Lye.,  Nat.  Hist.  Annals,  vol.  8,  pp.  118-120).  [On  his 
“8ection  across  New  York  [Manhattan]  Island  along  southern  shore  of  Spuyten 
Duyvel  Creek  and  Harlem  River"  Fort  Washington  gneiss  Is  applied  to  upturned 
body  of  gneiss  along  Hudson  River.  It  Is  hounded  on  E.  by  King’s  Bridge  Is. 
According  to  1911  map  of  C.  P.  Berkey  in  N.  Y.  State  Mug.  Bull.  146,  the  Man- 
hattan schist  occurs  in  and  around  Fort  Washington  Park,  and  to  E.  Inwood  Is. 
and  Fordbam  gneiss  occur. 

Fort  Washington. 

Eocene:  Southern  Maryland  (Prince  Georges  County). 

T.  A.  Conrad,  1830  (Acad.  Nat.  Scl.  Phila.  Jour.,  vol.  6,  pp.  205-217),  listed  fossils 
from  Fort  Washington  and  vicinity,  but  did  not  name  the  deposits. 

A.  Hellprin.  1884  (Phila.  Acad.  Nat.  Scl.  Jour.,  2d  ser.,  vol.  9,  pt.  1,  pp.  124-128), 
divided  Eocene  of  Md.  into  (apparently  descending)  : Upper  Marlborough  or 
Marlborough  rock,  Piscataway  Hands,  and  Fort  Washington. 

Probably  is  basal  part  of  Aquia  fm. 

Fort  Wayne  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  Ohio  and  Indiana  and  southern 
Michigan.  Shown  on  moraine  map  (fig.  8)  of  U.  S.  G.  S.  Columbus  folio 
(No.  197),  p.  12,  1915;  also  on  moraine  map  (pi.  32)  in  U.  S.  G.  S.  Mon. 
53,  1915.  Named  for  Fort  Wayne,  Ind.  Replaces  “St.  Marys’*  moraine 
of  Gilbert. 

Fort  Worth  limestone.  (In  Washita  group.) 

Lower  Cretaceous  (Comanche  series)  : Eastern  Texas,  central  southern  and 
southeastern  Oklahoma,  and  southwestern  Arkansas. 

R.  T.  Hill,  1889  (Tex.  Geol.  Surv.  Bull.  4,  pp.  xiv,  xxi.  xxii).  Washita  or  Fort 
Worth  Is. — Comparatively  massive,  impure,  chalky,  spursely  fossillferous  la.,  base 
and  top  compact ; middle  more  disintegrated.  Contains  shell  breccia  and  calc, 
marls  in  alternating  stratu.  IIuk  same  general  aspect  upon  weathering  as  Co- 
manche Teak  beds.  Thickness  150+  ft.  Overlie*  upper  Caprotina  la.  or  Austin 
marble  and  underlie*  Exogyra  arietina  clays  [Del  Rio  clay]. 

R.  T.  I1I11,  1891  (Geol.  8oc.  Am.  Bull.,  vol.  2,  pp.  503-528).  Fort  Worth  Is.  of  Tex.- 
Ark.  region  Is  overlain  by  Denison  fm.  and  underlain  by  Duck  Creek  chalk.  In- 
cluded in  Washita  div.  [group].  [This  i*  present  generally  accepted  detlnitlon  of 
Fort  Worth  la.] 

R.  T.  Hill,  1804  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pi.  13,  pp.  318,  319).  At  Austin 
Fort  Worth  beds  ns  originally  defined  underlie  Exogyra  arietina  beds  and  overlie 
Capri  na,  the  top  dlv.  of  Fredericksburg  group  [and  are  ^Georgetown  Is.].  They 
include  (descending)  Kinffcna  icacoensis  bed  (probably  southern  attenuation  of 
Marietta  bed  of  Denison  section);  Qryphaea  pltchcri  bed,  10  ft.;  and  Fort  Worth 
Is.  as  name  should  be  restricted. 

R.  T.  Hill  and  T.  W.  Vaughan,  1898  (U.  S.  G.  S.  18th  Ann.  Kept.,  pt.  2).  Fort 
Worth  Is.  of  Edwards  Plateau  and  Rio  Grande  Plain  consists  of  75±  ft.  of  Im- 
pure white  Is.  underlying  Del  Rio  clay  and  overlying  Edwards  Is.  [This  broad 
definition  corresponds  to  Georgetown  Is.,  and  Fort  Worth  Is.  is  no  longer  used  In 
this  area,  where  the  unit  described  includes  much  more  than  typical  Fort 
Worth  Is.] 

W.  M.  Winton  and  W.  8.  Adkins,  1919  (Univ.  Tex.  Bull.  1931),  in  rept  on  Tarrant 
Co.  (typical  Fort  Worth  Is.),  advocated  the  transfer  to  Fort  Worth  Is.  of  the  two 
upper  members  of  Duck  Creek  fm.,  which  they  called  Klngeua  memb.  or  Duck 
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Creek  marl  (top)  and  Seapbites  meznb.  or  Duck  Creek  limy  marl.  The  underlying 
members  (to  which  they  restricted  name  Duck  Creek  fm.)  they  designated  as 
Schloenbachia  memb.  or  Duck  Creek  marly  lime  (above)  and  Desmoceras  memb.  or 
Duck  Creek  Is.  (below).  “The  Duck  Creek  marl  and  limy  marl  are  distinct  from 
the  overlying  Fort  Worth  la.  and  the  underlying  Duck  Creek  l*.,  both  lithologically 
and  paleontologically,  and  have  as  much  justification  for  ranking  as  a separate 
fm.  as  either  of  them.  If  they  are  to  be  placed  with  either  it  should  be  with 
Fort  Worth  Is.,  since  the  faunal  changes  are  very  abrupt  at  end  of  Duck  Creek  Is.” 
[basal  memb.  of  Duck  Creek  fm.]. 

Named  for  exposures  at  Fort  Worth,  Tarrant  Co. 

t Fortymile  series. 

tFortymlle  group. 

Paleozoic  and  pre-Cambrian:  Central  eastern  Alaska  (Fortymile  Creek). 

J.  E.  Spurr,  1898  (U.  8.  G.  8.  18tli  Ann.  Kept.,  pt.  3,  pp.  145-155).  Fortymile 
series. — Interbedded  marbles,  qtzites.  and  schists  of  various  kinds— horn blendic, 
micaceous,  garnetiferous,  nnd  sometimes  graphitic.  The  marble  beds  occur  through- 
out fm.  and  are  its  distinctive  feature.  The  series  1b  calc,  at  bottom  and  rather 
shaly  at  top.  Intrusive  rocks  abundant ; two  sets  of  quartz  veins.  Folded,  faulted, 
sheared.  Overlies  Birch  Creek  series,  and  appears  to  underlie  Rampart  aeries. 
Named  for  exposures  along  canyonllke  valley  of  Fortymile  Creek.  Age  undet. 

These  rocks  were  later  called  Fortymile  group,  but  the  name  was  finally 
discarded.  In  its  type  area  it  included  part  of  Birch  Creek  schist  (pre- 
Camb.)  and  also  Paleozoic  rocks. 

Fortymile  granite. 

A term  applied  by  J.  E.  Spurr  (U.  S.  G.  S.  18th  Ann.  Kept.,  pt.  3,  pp.  135, 
137,  1896)  to  the  basal  granite  in  Fortymile  dist.,  Alaska,  where  it  un- 
derlies Birch  Creek  schist. 

Fossil  Creek  volcanics. 

Middle  Ordovician:  Northeastern  Alaska  (Yukon-Tanana  region). 

J.  B.  Mertle,  Jr.,  1936  (U.  8.  G.  S.  Bull.  872).  Fossil  Creek  rolcanics. — Basic 
lavas,  tuffs,  breccias,  and  aggls.  of  greenstone  habit,  with  a small  proportion  of 
granular  basic  intruslves.  Lower  part  consists  mainly  of  bedded  lavas  and  inter- 
bedded  pyroclastic  rocks.  Thickness  probably  2.000 -f-  ft.  Typically  exposed  in 
White  Mtns,  about  50  ml.  N.  of  Fairbanks,  where  they  crop  out  Just  N.  of  Fossil 
Creek,  in  a belt  40 ± ml.  long.  Overlain  by  Tolovana  Is.  (Sil.),  without  observed 
structural  uncon.,  but  in  reality  there  is  a great  di.scon.  btw.  them.  Middle  Ord. 
fossils.  Included  in  fTatallna  group  of  Prindle. 

Fossil  Lake  formation. 

Pleistocene:  Central  southern  Oregon. 

W.  D.  Smith,  1926  (Oreg.  Univ.  Commonwealth  Rev.,  vol.  8.  pp.  207-214).  Fossil 
Lake  fm. — I^ake  silt.  8 to  more  than  10  ft.  thick,  containing  Pleiat.  fossils.  Type 
loc.,  Fossil  Lake,  N.  part  of  Lake  Co. 

Fountain  formation. 

Pennsylvanian:  Eastern  Colorado. 

W.  Cross,  1894  (U.  8.  G.  8.  Pikes  Peak  folio,  No.  7).  Fountain  fm. — Series  of  red 
ass.,  grits,  and  cgls.,  a part  of  so-called  u Red  beds/’  found  in  typical  development  on 
Fountain  Creek  below  Manltou  Springs  [in  Colorado  Springs  quad.]  and  at  head 
of  Biune  stream  in  NE.  corner  of  Pikes  Peak  quad.  The  beds  of  upper  exposures 
on  Fountain  Creek  belong  to  basin  of  Manltou  Park.  They  are  chiefly  coarse- 
grained, crumbling  arkose  sss.,  in  heavy  banks  showing  cross-bedding;  are  locally 
conglomeratic,  mottled  with  gray  and  various  light  shades  of  red  ; near  base  and 
at  Intervals  throughout  the  series  are  very  dark-red  or  purplish  layers  of  aren.  sh. 
or  fine-grained  ss.  Thickness  near  Woodland  Fark  estimated  at  nearly  1,000  ft. 
The  characteristics  above  noted  are  also  found  In  lower  1,000  ft.  of  section  of 
reddish  sss.  and  grits  to  E.  of  Manitou  Springs,  referred  by  Hayden  to  upper 
Carbf.,  while  the  finer  yrained  “Red  beds”  succeeding  them,  together  with  the 
strata  of  Manitou  Park,  were  called  "Triassic.’'  In  Garden  Park  the  Fountain  beds 
reach  lnax.  thickness  of  about  1,000  ft.;  they  are  heavy  bedded,  with  much  feld- 
spathlc  muteriul  derived  from  adjacent  granite;  the  cgl.  layers  contain  many 
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pebbles  of  hard  Algonkian  qtzltes,  while  a few  la.  and  chert  pebbles  were  noted 
in  lower  part ; dark  sh.  la  leas  prominent  than  in  Manltou  Park.  The  Fountain 
beda  rest  uncon.  on  edges  of  entire  8ilurlan  section  in  Red  ridge,  at  upper  end 
of  Garden  Park ; along  8.  end  of  Colorado  Range  they  rest  on  Harding  bs.  While 
greater  part  of  “Red  beds"  series  E.  of  Colorado  Range  has  been  considered 
Triassle,  no  fossil  or  other  definite  evidence  has  as  yet  been  found  to  show 
correctness  of  this  conclusion.  It  is  more  probable  lower  part  at  least  of  these 
“Red  beda”  belong  to  Carbf.  than  that  the  whole  complex  is  Triassle. 

The  geol.  map  of  Colorado  Springs  folio  (No.  203)  shows  that  Fountain 
Creek  cuts  across  Fountain  fm.  for  2 mi.  to  E.  of  Manitou  Springs, 
and  that  about  2 mi.  E.  of  latter  place  it  cuts  across  Lyons  ss.  and 
Lykins  fm.  as  described  In  that  folio.  From  this  it  would  appear  that 
Lyons  ss.  and  Lykins  fm.  of  that  folio  were  included  in  foregoing  original 
definition  of  Fountain  fm.  But  Cross  distinctly  states  that  his  Fountain 
fm.  is  only  a part  of  the  “Red  beds.”  The  latter  term  was  replaced  by 
“Wyoming  fm.”  in  1896,  and  still  later  was  subdivided  into  Lykins,  Lyons, 
and  Fountain  fms.  There  are  also  differences  in  the  thicknesses.  The 
Fountain  of  Colorado  Springs  quad,  is  800  to  4,500  ft.  thick,  while  Lyons 
ss.  of  that  folio  is  850  ft.  thick,  and  Lykins  fm.  is  180  ft.  thick.  The 
author  of  Colorado  Springs  folio  (G.  I.  Finlay)  interpreted  the  Fountain 
fm.  as  originally  defined  to  be= Fountain  fm.  plus  lower  part  of  Lyons 
ss.  as  mapped  by  him  in  Colorado  Springs  folio. 

Fourmile  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

C.  F.  Bowen.  1918  (U.  8.  G.  8.  Bull.  686D,  pp.  17-20).  Fourmile  an.— Massive  b§.. 
about  25  ft.  thick,  overlain  and  underlain  by  some  thinner  sss.  and  lnterbedded 
red  shales,  the  whole  having  a thickness  of  about  40  ft.,  but  this  varies  consider- 
ably from  place  to  place.  The  basal  bed  is  distinguished  from  other  sbs.  in  this 
part  of  section  by  being  coarse  and  gritty,  but  not  conglomeratic.  Resta  on  gray 
sh.  A thin  Is.  lies  10  to  15  ft.  below  base  of  Fourmile  ss.  The  Fourmile  s«.  lies 
40+  ft.  below  top  of  section  In  T.  24  N.,  R.  10  E.,  and  350 ± ft.  above  Birch 
Creek  Is.  Named  for  exposures  on  the  point  8.  of  Fourmile  Creek  in  SW^4  sec. 
30,  T.  24  N.,  R.  10  E. 

Fourmile  limestone.  (In  Wreford  limestone.) 

Permian : Eastern  Kansas,  southeastern  Nebraska,  and  northern  Oklahoma. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  ser.,  p.  31).  Foar- 
mile  la. — Basal  memb.  of  Wreford  Is.  Named  for  Fourmile  Creek,  In  SW.  part  of 
Richardson  Co.,  Nebr.  Type  loc.  head  of  a branch  of  Fourmile  Creek,  near 
Kans.-Nebr.  line,  about  10  ml.  8.  and  V%  mi.  E.  of  Humboldt,  Nebr.  Thickness 
in  Nebr.  about  7 *4  ft. ; increasing  southward  to  20  or  more  ft.  at  Strong,  Cambridge, 
and  Dexter,  Kans.  With  exception  of  about  1 ft.  of  gray  sh.  above  a thin  basal 
cherty  Is.,  the  Fourmile  memb.  is  massive  gray  to  bluish-gray  chert-bearing  Is.,  but 
its  chert  content  decreases  somewhat  from  southern  Kans.  into  Okla.  Underlies 
Havensville  sh.  memb.  of  Wreford  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook,  p.  12), 
replaced  Fourmile  Is.  of  Condra  and  Upp  with  new  name  Threemlle  la.,  probably 
because  of  prior  use  of  Fourmile  tor  a ss.  in  Okla. 

E.  C.  Reed  (Asst.  State  Geol.  Nebr.),  1936  (letter  dated  Oct.  16).  Nebr.  State 
Surv.  continues  to  use  Fourmile  for  the  Is.  for  which  Kans.  Surv.  has  substituted 
Threemlle. 

Fournier  group. 

Ordovician  to  Devonian : New  Brunswick. 

G.  A.  Young,  1911  (Canada  Geol.  8urv.  Mem.  18,  p.  47). 

Fowkes  formation.  (In  Wasatch  group.) 

Eocene:  Southwestern  Wyoming. 

A.  C.  Veatch,  1907  (U.  8.  G.  8.  P.  P.  56).  Fowkes  fm.— “White  beds;”  light- 
colored  rhyolitic  ash  beds  with  lnterbedded  lss.  containing  fresh-water  shells, 
fish,  and  plants.  Thickness  0 to  2,500 -f  ft.  Middle  fm.  of  Wasatch  group  In 
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SW.  Wjo.  Uncon.  underliea  Knight  fm.  and  overlies  A liny  fm.  i basal  fm.  of 
Wasatch  group).  Named  for  Fowkes  ranch,  about  0 mi.  from  Evanston,  around 
which  the  fm.  is  well  exposed. 

Fowler  limestone. 

Upper  Ordovician:  Southern  Kentucky. 

A.  F.  Foerste,  1001  (Geol.  Soc.  Am.  Bull.,  vol.  12.  p.  434).  Fowler  In. — Dense  Is.. 
1 to  1%  It-  thick,  at  top;  in  middle  shaly  bluish  Is.,  1 to  2 ft.  thick,  carrying 
Richmond  fossils ; at  bottom  Is.  layer  with  branching  bryozoans.  Included  in 
Richmond  group.  Overlain  by  Rennix  Iks.  and  underlain  by  15  ft.  of  thin-bedded 
Is.  and  other  unnamed  strata  of  Richmond  group. 

Named  for  Fowlers  Landing,  Cumberland  County  (?). 

Fowler  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Michigan.  Shown  on  moraine 
map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Fowler.  Clinton  Co. 

Fox  sandstone. 

An  abbreviated  form  of  Fox  Hills  ss.  employed  by  C.  [R.]  Keyes. 

tFox  rocks. 

A name  applied  locally  in  W.  Va.  to  Gilmore  ss.  memb.  of  Greene  fm. 

Fox  Bush  sand. 

A subsurface  sand  in  southern  Kans.  that  is  said  to  lie  at  about  horizon 
of  Bartlesville  or  Burbank  sand. 

Foxen  formation. 

Pliocene  (middle)  : Southern  California  (Santa  Maria  district). 

W.  W.  Porter.  II,  1932  (A.  A.  P.  G.  Bull.,  vol.  16,  No.  2.  p.  136).  Foxen  fm. 
( middle  Pllo.). — This  fm.  was  described  by  C.  F.  Tolman  at  Joint  meeting  of  Le 
Conte  Club  and  Cordllleran  section  of  Geol.  Soc.  Am.  at  Stanford  Univ.,  Jan.  29. 
1926.  Abstract  In  Geol.  Soc.  Am.  Bull.  38  (1927),  and  use  of  term  Form  by 
writer  is  essentially  same  as  Tolman’s.  The  fm.  Is  younger  than  lower  Plio. 
Sisquoc  fm.,  on  which  it  lies,  and  is  tentatively  referred  to  middle  Pllo.  Above 
it.  In  some  localities  conformably  and  In  others  uncoil.,  lie  the  fosslllferoua  yellow 
sks.  generally  known  as  “Fernando.”  The  Foxen  is  a clay  sh.  varying  locally  to 
diatomite.  Characterized  by  distinctive  micro-fauna  which  has  been  found  in 
many  well  cores  and  in  pit  samples  from  surface  outcrops  on  Harris  Grade  road. 
An  ensily  accessible  outcrop  is  on  N.  side  of  I'urisima  Hills  near  foot  of  Harris 
Grade  road  which  connects  Lompoc  with  Coast  Highway  at  Harris  Station.  It  is 
exposed  in  cuts  on  W.  side  of  creek  Just  S.  of  small  bridge  about  1 ml.  S.  of  Harris 
Station.  Foxen  diatomite  can  be  seen  in  Solomon  Hills  near  summit  of  Howard 
Canyon  road,  and  above  Slsquoc  fm.  S.  and  E.  of  Slsquoc  Ranch  House.  Thickness 
40  ft.  In  surface  sections  in  Solomon  Hills  to  several  hundred  ft.  In  wells  in 
Santa  Marla  Valley  ; Is  approx.  600  ft.  on  Harris  Grade  road. 

W.  W.  Porter,  II,  1933  (letter  dated  Nov.  9).  Foxen  fm.  was  discussed  and  described 
In  reference  to  Tolman  given  above,  but  In  condensing  material  for  G.  S.  A. 
abstract  the  column  with  means  (Including  Foxen)  was  omitted.  I know  of  no 
actual  publication  of  name  Foxen  except  in  my  paper,  and  more  recently  In  R.  D. 
Reed’s  book  "Geol.  of  Calif.” 

It.  D.  Reed,  1933  (Geol.  of  Calif.,  p.  233),  divided  Pllo.  of  Santa  Marla  dlst.  Into 
(descending)  : Dendraster  cgl..  0-200  ft. ; Upper  Foxen  sand  (well-sorted  fine 
yellow'  sand),  0-1,000  ft.;  J fiddle  Frtxcn  (foramlniferal  and  dlatotnaeeous  clay- 
stone),  800 ± ft.;  and  Lower  Foxen  (sand  near  margins,  dlatomaceous  sh.  and 
clay  stone  in  middle  of  basin),  1,800  ± ft. 

H.  W.  Hoots  and  S.  C.  Herold,  1035  (Geol.  of  nat.  gas,  A.  A.  P.  G.,  p.  156). 
Etchegoin  of  Santa  Maria  dlst.  underlies  (with  local  uncon.)  Schumann  fm.,  over- 
lies  (with  local  uncon.)  Santa  Margarita  fm.,  and  is  divided  Into  (descending)  : 
Upper  Foxen  sand,  1,000  ft.;  local  uncon. ; Foxen  foramlnite,  700  ft.;  Foxen 
diatomite  and  Lower  Foxen  sand  (contemporaneous),  1,800  ft. 
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Fox  Ford  bod.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas. 

N.  F.  Drake,  1803  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1,  pp.  374,  378).  Fox  Ford 
bed. — Ss.,  about  500  ft.  thick.  Memb.  of  Strawn  dlv.  Overlies  bed  No.  8 (250 
to  300  ft.  of  clay  interstratifled  with  ss.  at  base)  and  underlies  Horse  Creek  clays 
and  shales. 

Named  for  Fox  ford  on  Colorado  River  in  central  Tex.  mineral  region. 

Fox  Hills  sandstone.  (In  Montana  group.) 

Upper  Cretaceous:  South  Dakota,  North  Dakota,  eastern  Montana,  Wyom- 
ing, and  eastern  Colorado. 

F.  B.  Meek  and  F.  V.  Ilayden.  1862  (Phila.  Acad.  Nat.  Scl.  Proc.,  vol.  13,  pp.  419, 
427).  Fox  11  ilia  beds  ( Formation  No.  5 of  Crct.). — Gray,  ferruginous  and  yellowish 
ss.  and  nren.  clays.  Occurs  at  Fox  Hills,  near  Moreau  River,  along  base  of  Bighorn 
Mtns,  and  on  North  and  South  Platte  Rivers.  Thickness  500  ft.  Top  fm.  of 
Upper  Cret.  in  Nebr.  (which  at  that  time  included  Wyo.,  Mont.,  and  Dak.]. 
Underlies  the  Tert.  Fort  Union  or  Great  Lignite  group  and  overlies  Fort  Pierre 
group  (Pierre  sh.  of  present  nomenclature].  [The  Fox  Hills  ss.  is  not  present  In 
Nebr.  as  now  delimited.] 

In  1876  the  name  Laramie  was  introduced  for  deposits  formerly  called 
“Lignitic  group,”  and  the  Laramie  was  defined  as  resting  on  the  Fox 
Hills. 

C.  A.  White,  1878  (U.  8.  Geol.  and  Geog.  Surv.  Terr.  10th  Ann.  Kept.,  pp.  21,  22, 
30),  transferred  “Fort  Pierre  group"  (Pierre  sh.)  from  Colorado  group,  in  which  it 
had  for  many  years  been  included,  to  overlying  Fox  Hills  “group."  (See  1878  entry 
under  Colorado  group.)  The  term  “group”  hr  used  in  early  repts  was  applied  lij 
a forma tional  sense,  e.  g..  Fort  Pierre  “group,”  Fox  Hills  “group,”  Fort  Union 
“group.”  etc. 

C.  A.  White,  1879  (U.  S.  Geol.  and  Geog.  Surv.  Terr.,  11th  Ann.  Kept.,  pp.  186-187). 
Fox  Hills  group,  a consolidation  of  Fort  Pierre  group  (Cret.  No.  4)  and  Fox  Hills 
group  (Cret.  No.  5)  for  Colo,  and  adjacent  territories,  but  not  for  Upper  Missouri 
River  region,  where  it  will  continue  to  be  used  in  restricted  sense  applied  to  it 
by  its  authors.  In  Colo,  and  adjacent  territories  neither  the  lithological  nor 
paleontological  characteristics  of  the  equivalents  of  Fort  Pierre  and  Fox  Hills 
groups,  respectively,  are  such  as  to  afford  any  satisfactory  ground  for  a separa- 
tion, such  as  has  been  made  in  Upper  Missouri  River  region,  and  even  in  that 
region  a blending  of  the  fossils  of  each  has  frequently  been  found. 

I11  18S8  (Colo.  Sci.  Soc.  Proc.,  vol.  3,  pt.  1,  p.  93,  footnote)  G.  II.  Eld  ridge, 
“with  the  approval  of  Dr.  C.  A.  White,”  introduced  Montana  group  to 
replace  Fox  Hills  in  broad  sense  of  White — i.  e.,  to  include  Fox  Hills 
ss.  and  Pierre  sh.  of  present  nomenclature,  which  were  mapped  by 
Hayden  Survey  as  Fox  Hills  group  and  Fort  Pierre  group.  The  original 
restricted  definition  of  Fox  Hills  is  the  one  that  has  been  in  use  for 
many  years. 

Rocky  Mtn  Assoc.  Pet.  Geol.,  by  Its  committee,  composed  of  T.  S.  Lovering,  H.  A. 
Aurand,  C.  S.  Lavington,  and  J.  H.  Wilson,  1932  (A.  A.  P.  G.  Bull.,  vol.  16,  No.  7, 
pp.  702-703).  After  field  conference  (in  eastern  Colo.]  with  J.  B.  Reeside,  Jr.,  of 
U.  S.  G.  8.,  the  Rocky  Mtn  Ass.  Pet.  Oeol.  has  agreed  to  restrict  term  Fox  Hills 
as  follows:  The  base  of  Fox  Hills  fm.  shall  be  considered  as  horizon  below  which 
the  section  is  predominantly  gray  marine  clay  shales  and  sandy  shales  of  Pierre 
age,  and  above  which  the  section  changes  rapidly  to  a buff  to  brown  ss.  containing 
numerous  largo  gray  to  brown  hard  sandy  concretions.  This  lower  concretionary 
memb.  is  commonly  overlain  by  a series  of  light-gray  to  brown  sss.  and  sandy 
shales.  The  top  of  Fox  Hills  fm.  shall  be  considered  as  horizon  above  which  the 
section  is  composed  predominantly  of  fresh-  and  brackish-water  deposits  accom- 
panied by  coals  and  lignitic  shales,  and  below  which  it  is  predominantly  marine. 

Named  for  exposures  in  Fox  Ridge,  NW.  Armstrong  and  SW.  Dewey  Co., 
S.  Dak.  (shown  on  pi.  1 of  U.  S.  G.  S.  Bull.  575). 
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tFox  Hills  group  (broad  sense). 

Upper  Cretaceous:  Rocky  Mountain  States. 

See  1878,  1879,  and  1888  entries  under  Fox  Hilts  ss. 

Foxian  series. 

A term  applied  by  C.  R.  Keyes  to  Fox  Hills  ss.  and  its  supposed  equivalents. 

Foy’s  limestone.  (Allegheny  formation.) 

Pennsylvanian:  Western  Pennsylvania  (Lawrence  County). 

J.  P.  Lesley,  1879  (2d  Pa.  Geol.  Surv.  Kept.  Qr  pp.  xxil,  .320).  Foy’s  Is.,  2 ft.. 
Foy’s  Knob,  Wayne  Twp.  Lawrence  Co.  May  Ik*  Freeport  Upper  Is.  “The  name 
Foy's  Is.,  given  to  the  bed  In  the  Third  Index  [at  back  of  volume].  Is  merely 
a convenience  for  avoiding  the  difficulty  in  making  the  Index,  and  is  not  Intended 
to  advocate  the  insertion  of  a third  coni  bed  in  the  Freeport  group.”  Lies  35  ft. 
under  Brush  Creek  coal. 

Fraction  breccia. 

Miocene  (upper):  Central  Nevada  (Tonopah  and  neighboring  districts). 

J.  E.  Spurr,  1905  (U.  S.  G.  8.  P.  P.  42,  pp.  39-f,  map.  etc.).  Fraction  dacite 
breccia. — Soft  brownish  or  greenish  rock  of  volcanic  origin,  sometimes  solid,  oc- 
casionally dimly  horizontally  layered  or  packed,  at  times  definitely  stratified,  and 
even  contains  well-bedded  tuffs.  Is  dacltic,  essentially  like  Heller  and  Broogber 
dacites.  In  places  is  nonfragmental  and  a flow.  Thickness  varies,  but  in  New 
York  Tonopah  shaft  it  is  745  ft.  thick.  Overlies  Heller  dacite  and  underlies 
Tonopah  rhyolite  dacite.  [The  fm.  is  mapped  at  and  around  Fraction  No.  1 and 
Fraction  No.  2 mines,  which  appear  to  be  the  geographic  feature  for  which 
the  fm.  was  named.] 

A.  Knopf,  1921  (U.  S.  G.  8.  Bull.  715,  pp.  150-154).  Fraction  rhyolite  breccia  of 
Siebert  fm. — Rhyolite  breccia  predominates  in  the  Fraction  throughout  Divide 
diat.,  and  the  rock  is  therefore  renamed  Fraction  rhyolite  breccia.  Thickness 
600 ft.  The  intercalated  beds  of  soft  flne-grnlned  white  tuff  range  in  thickness 
from  a few  inches  to  200  ft.  Some  thin  beds  of  gritty  tuff  occur  with  the  fine- 
grained tuffs.  The  intercalated  white  tuffs  correspond  In  composition  to  Spurr's 
Siebert  tuff  of  Tonopah  dist. 

T.  B.  Nolan,  1930  (Unlv.  Nev.  Bull,  vol.  24,  No.  4,  p.  21).  For  the  fm.  which 
was  first  described  by  Spurr  as  Fraction  dacite  breccia,  and  whoso  southern  con- 
tinuation In  Divide  dist.  was  renamed  by  Knopf  the  Fraction  rhyolite  breccia. 
the  writer  proposes  the  simplified  name  Fraction  breccia,  beeause  at  Tonopah  the 
basal  portion  of  the  fm.  contains  locally  very  large  amounts  of  andesitic-appearing 
debris,  with  result  that  there  has  at  times  been  considerable  confusion  as  to  proper 
correlation  of  the  beds,  which  have,  for  exumple,  been  considered  to  represent  the 
‘‘Midway  andesite.”  AH  examples  of  “Midway  andesite”  cappings  of  veins  that  were 
seen  by  writer  proved  to  be  basal  part  of  Fraction  breccia.  The  Fraction  breccia  is 
considered  by  H.  G.  Ferguson  (U.  8.  G.  8.  Bull.  723,  pp.  42-43.  1924)  to  be  basal 
memb.  of  Esmeralda  (“Siebert”)  fm.  and  is  therefore  of  upper  Mio.  age. 

Fraction  dacite  breccia. 

Fraction  rhyolite  breccia. 

See  Fraction  breccia. 

Frame  shale  member.  (In  Hamilton  group.) 

Middle  Devonian:  Central  Pennsylvania  (Bedford  County). 

B.  Wlll&rd,  1935  (Geol.  8oc.  Am.  Froc.  1934,  June  1935,  p.  361).  [See  this 
citation  under  Muhantanyo  fm.  Not  defined.] 

B.  Willard.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  No.  8.  Aug.  31.  pp.  1279.  1283). 
Near  Chaiieysvlllo,  Bedford  Co.,  Fa.,  Mahantnngo  fm.  is  divided  into  3 inter- 
grading  members  (descending):  Frame  ah.  tnemb.,  343  ft.;  Cbaneysvllle  ss. 
memb.,  182  ft.;  and  Gander  Run  sh.  memb.,  850  ft.  The  Frame  memb.  is  gray 
to  olive  sandy  sh.  with  local  sss.  and  an  occasional  thin  Is.  lenB.  Fossils 
Named  for  Frame  School,  about  6 ml.  N.  of  Chaneysvllle.  Tentatively  recognized 
In  Blair  Co. 

Francis  formation. 

Pennsylvanian:  Central  southern  and  central  Oklahoma  (Pontotoc,  Semi- 
nole, and  Okfuskee  Counties). 

G.  D.  Morgan,  1924  (Bur.  Geol.  [Okla.]  Bull.  2,  pp.  113-119,  pis.  3,  27,  and  map). 
[Name  was  also  used  by  Morgan,  but  not  defined,  in  Okla.  Geol.  Survey  Circ.  12. 
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pi.  and  p.  15,  1923.]  Francis  fm. — Consists  of  (ascending)  : (1)  DeNay  Is.  memb. ; 
(2)  dark-blue  and  black  shales  80±  ft.;  (3)  nearly  20  ft.  of  sss.;  (4)  250±  ft. 
of  dark  and  sometimes  calc,  shales;  (5)  100±  ft.  of  coarse  brown  sss.  and  chert 
cgls. ; and  (0)  100 ± ft.  of  sh.  with  few  thin  sss.  and  one  rather  persistent  con- 
glomeratic Is.,  often  very  fossillferous.  Underlies  Belle  City  Is.  and  overlies 
Seminole  fm.  Large  fauna. 

Named  for  town  of  Francis,  Pontotoc  Co.,  which  is  situated  on  E.  edge 
of  outcrop. 

Franciscan  formation  (group,  where  subdivided). 

Jurassic  (?)  : Western  California. 

A.  C.  Lawson,  1895  (Am.  Geol.,  vol.  15,  p.  347,  and  U.  S.  G.  S.  15th  Ann.  Kept., 
p.  415).  Francisoan  series. — Several  thousand  ft.  of  sed.  aud  volcanic  rocks 
with  which  are  associated  various  buslc  intrusive*,  notably  perldotlte  serpentines. 
Is  of  either  Cret.  or  Jurassic  age.  Includes  forumlniferal  Lss.,  great  fins,  of 
peculiarly  bedded  radiolarian  cherts,  and  certain  highly  crystalline  schists.  The 
San  Francisco  ss.  is  domlnunt  sed.  fin.  of  series.  In  vicinity  of  San  Pedro  Point 
a basal  fm.  of  cgls.,  coarse  grits,  sss..  shaly  sss.,  shales,  and  argill.  lss.  is 
exposed. 

The  Franciscan  rocks,  which  attain  thickness  of  several  thousand  ft.,  are 
usually  treated  as  a fm.,  but  in  San  Francisco  folio  (No.  193)  of  U.  S. 
Geol.  Survey  they  were  divided  into  five  named  and  mapped  fms. 
(descending) — Bonita  ss.,  Ingleside  chert,  Marlh  ss.,  Sausalito  chert, 
and  Cahil  ss.,  the  latter  including  Calera  Is.  memb.  The  broader  term 
San  Francisco  ss.  is  no  longer  used.  The  intrusive  serpentine  is  not  a 
part  of  the  fm.  The  Franciscan  rests  uncon.  on  granite,  and  is  uncon. 
overlain  by  Knoxville  fm. 

Named  for  extensive  exposures  at  San  Francisco. 

Francis  Creek  shale  and  limestone.  (In  Carbondale  formation.) 

Pennsylvanian:  Central  western  Illinois  (Mercer  and  Fulton  Counties). 

T.  E.  Savage,  1927  (Am.  Jour.  Scl.,  5th,  vol.  14.  p.  309).  Franc!*  Creek  sh.  and 
Is.,  0 to  65  ft.  thick  in  Fulton  Co.  RestB  on  Colchester  (No.  2)  coal  and  uncon. 
underlie*  Verge  lines  ss.  in  Fulton  Co. 

II.  It.  Wnnless,  1929  (111.  Geol.  Surv.  Bull.  57,  pp.  49,  89).  Francis  Creek  sh.  [rc- 
stricted], — In  Alexis  quad,  [chiefly  in  Mercer  Co.]  consists  of  0 to  9 ft.  of  soft 
gray  sh.  resting  on  Colchester  (No.  2)  coni,  and  lying  21  ± ft.  below  Pleasnnt- 
view  ss..  all  included  in  Carbondale  fm.  The  name  Francis  Creek  has  been 
applied  (Savage,  1927)  to  all  strnta  of  suite  IV  ubove  Colchester  (No.  2)  coal, 
because  they  are  well  exposed  along  Francis  Creek,  Fulton  Co.,  but  the  cited 
type  exposure  does  not  well  exhibit  the  upper  members  of  the  suite,  and  so  it 
is  proposed  that  name  be  applied  only  to  the  soft  gray  sh.  btw.  the  coal  and  tho 
black  laminated  concretiouary  sh.  (1  ft.  thick)  in  lower  part  of  Carbondale  fm. 

Francoisian  series. 

A term  introduced  by  C.  [R.]  Keyes  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  p.  253, 
1915)  to  include  Skraiuka  diabase,  Irou  Mtn  porphyry,  and  Knob  Lick 
granite  of  SB.  Mo.,  which  are  now  commonly  considered  to  be  pre-Camb. 
Derivation  of  name  not  stated. 

Franconia  breccia. 

Lute  Devonian  or  lute  Carboniferous:  Northwestern  New  Hampshire  (Am- 
monoosuc  River  region). 

N.  II.  Geol.  Surv.  4th  Ann.  Kept.,  1872,  as  Interpreted  by  J.  D.  Whitney  and  M.  E. 
Wadsworth  in  Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  7 (geol.  ser.  I),  opp.  p. 
396.  Franconia  breccia  Included  In  L&urentlan.  Younger  than  White  Mtn  gneiss 
and  Bethlehem  gneiss. 

C.  H.  Hitchcock,  1873  (Boston  Soc.  Nat.  Hist.  Proc.,  vol.  15,  pp.  304-309).  Fran- 
conia breccia  (Laurentlan?)  is  younger  than  White  Mtn  and  Bethlehem  gneisses, 
of  which  it  contains  fragments. 

C.  II.  Hitchcock.  1874  (Geol.  N.  H.,  pt.  1,  btw.  pp.  508  and  545).  Franconia  breccia 
tiroup  covers  a few  sq.  ml.  in  Franconia.  Younger  thau  White  Mtn  series. 
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C.  H.  Hitchcock,  1877  (Geol.  N.  H.,  pt.  2,  pp.  137-141,  by  J.  H.  Huntington,  and  btw. 
pp.  251  and  270).  Franconia  breccia  occurs  In  Franconia  and  Lincoln.  Younger 
than  Montalbnn  gneisses  and  schists.  [On  a later  page,  btw.  658  and  675,  be 
seems  to  include  it  in  his  Montalbnn. j 

C.  R.  Williams,  1934  (Appalachia,  vol.  20,  No.  4).  Franconia  breccia  is  composed 
of  angular  fragments  of  Kinsman  granodiorite  In  a matrix  of  fine-grained  granite 
very  similar  to  Bickford  granite.  Well  exposed  in  Franconia  Notch  and  on  Eagle 
Cliffs.  Carbf.  (?). 

M.  P.  Billings  and  C.  R.  Williams,  1935  (Geology  of  Franconia  quad.,  N.  H.,  p.  20). 
Franconia  breccia  is  result  of  shattering  of  Kinsmnn  quartz  monsonite  by  some 
unknown  process,  and  the  Ailing  of  the  fractures  with  a granite  very  similar  to 
Bickford  granite.  [The  map  states,  beneath  block  labeled  Intrusive  breccia:  u The 
* Franconia  breccia * of  Hitchcock.  Consists  of  angular  fragments  of  Kinsman 
quartz  monzonite  and  older  schists  in  a matrix  of  fine-grained  gray  granite.”  The 
rock  is  assigned  to  New  Hampshire  magma  series,  late  Dev.  or  late  Carbf. 

tFranconia  gravel. 

Pleistocene:  Eastern  Virginia. 

L.  F.  Ward.  1895  (U.  S.  G.  S.  15th  Ann.  Kept.,  pp.  326-330,  339).  Franconia  gravel 
is  applied  to  disturbed  sands,  gravels,  and  cobbles  that  occupy  a wide  bolt  on  land- 
ward margin  of  Potomac  fm.  throughout  greater  part  of  its  length.  If  of  Poto- 
mac age  they  were  deposited  toward  close  of  Aquia  Creek  period.  Most  complete 
exposure  at  gravel  pits  of  Alexandria  & Fredericksburg  R.  R.  at  Franconia  Station. 
6 mi.  SW.  of  Alexandria.  May  possibly  belong  to  the  Lafayette.  Overlain  by 
Columbia  (Pleist.)  fm. 

In  U.  S.  G.  S.  Washington  folio.  No.  70,  1901,  the  deposits  at  the  gravel 
pits  at  Franconia  Station  are  mapped  as  Columbia  fm. 

Franconia  sandstone. 

Upper  Cambrian : Southeastern  Minnesota,  southwestern  Wisconsin,  and 
eastern  Iowa. 

C.  P.  Berkey,  1897  (Am.  Geol.,  vol.  20,  btw.  pp.  345-383).  Franconia  ns. — Compact 
and  thick-bedded  layers  overlain  by  fine  incoherent  sand ; contains  thin  seams  of 
green  sh.  Thickness  100  ft.  Underlies  St.  Lawrence  dolomites  and  shales  and 
overlies  Dreabach  shales  at  St.  Croix  Dalles.  Named  for  exposures  In  vicinity  of 
Franconia,  Chisago  Co..  Minn. 

C.  W.  Hall,  1901  (Int.  Min.  Cong.,  4th  sess.,  pp.  105-171).  Franconia  (sss.  and 
shales)  underlies  St.  Lawrence  and  overlies  Dresbach  ss.  In  SE.  Minn. 

C.  P.  Berkey,  1900  (Geol.  Soc.  Am.  Bull.,  vol.  17,  pp.  229-250).  Franconia  ss.,  75 
to  100  ft.  thick,  underlies  St.  Lawrence  dolomites  and  shales  and  overlies  Dres- 
bach shales  in  St.  Croix  Dalles  region. 

F.  F.  Grout  and  E.  K.  Soper,  1914  (Minn.  Geol.  Surv.  Bull.  11).  Franconia  ss.,  100 
ft.  thick,  underlies  St.  Lawrence  fm.  and  overlies  Dresbach  ss. 

F.  W.  Sardeaon,  1916  (IT.  S.  G.  S.  Minneapolis-St.  Paul  folio,  No.  201).  Franconia 
ss. — Coarse  white  water-bearing  ss.  above,  and  beds  of  greensand  and  calc.  sh. 
below.  Thickness  85  to  100  ft.  Underlies  St.  Lawrence  fm.  and  overlies  Dres- 
bach ss. 

F.  T.  Thwaltes.  1923  (Jour.  Geol.,  vol.  31,  p.  549).  Franconia  ss.  of  Wis.  underlies 
Mazomanie  fm.,  overlies  Dresbach  fm.,  and  includes,  at  base,  Ironton  memb.  The 
fm.  is  fine-grained,  gray  to  green,  and  for  most  part  somewhat  calc.,  but  varies 
considerably  In  different  parts  of  State.  Greater  part  is  highly  glauconitic,  espe 
dally  near  bottom  and  top.  Above  Ironton  memb.  is  about  15  ft.  of  micaceous 
sandy  sh. 

E.  O.  Ulrich,  1924  (Wis.  Acad.  Sci.  Trans.,  vol.  21,  pp.  71-93).  Franconia  underlies 
Mazomanie  ss.  In  Wis.  and  overlies  Dresbach  ss. 

Muzomanie  ss.  of  Ulrich  is  now  considered  by  many  geologists  to  be  a part 
of  Franconia  ss.  (See  under  Mazomanie  ss.)  The  fm.  overlying  Fran- 
conia ss.  is  called  St.  Lawrence  fm.  by  U.  S.  Geol.  Survey  and  Trem- 
pealeau fm.  by  Ulrich  and  some  others.  The  basal  memb.  of  the  Fran- 
conia is  Ironton  ss.  memb. 

See  Kept.  9th  Ann.  Field  Oonf.  Kans.  Geol.  Soc.,  pp.  199,  467  for  details 
of  beds  at  Franconia  type  loc.  In  this  rept  several  names  are  introduced 
for  the  members  of  the  Franconia  above  the  basal  Iroutou  ss.  memb. 
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C.  R.  Stauffer,  1925  (Jour.  GeoL,  vol.  33,  p.  709).  At  Dresbach.  Minn.,  the  Franconia 
ss.  consists  of  102  ft.  of  massive  yellowish  to  white  medium-  to  fine-grained  rs., 
with  occasional  shaly  partings.  It  underlies  St.  Lawrence  fm.  and  overlies  Dresbach 
fm.  ( ks.  with  some  shaly  beds). 

E.  Peterson,  1929.  (See  1929  entry  under  Dresbach  ss.) 

In  some  early  repts  Franconia  ss.  appears  to  have  been  included  In  St. 
Lawrence  fin. 

A.  C.  Trowbridge  and  G.  I.  Atwater,  1934  (Geol.  80c.  Am.  Bull.,  vol.  45,  pp.  45-50). 
Franconia  beds  are  of  formational  rank.  The  fm.  should  include  the  greensands, 
ssh..  shales  and  lss„  many  of  which  are  glauconitic,  that  lie  btw.  the  nongluuconitic 
Dresbach  sss.  below  and  the  St.  Lawrence  sh.  or  dol.  above.  It  Includes  1 ronton 
mcntb.  at  bnse.  We  can  not  agree  with  Ulrich  that  Mazomanie  ss.  is  younger  than 
Franconia.  The  Mazomanie  fauna,  according  to  Ransch  (personal  communication), 
has  been  found  In  upper  part  of  the  Franconia  of  western  Wla.  and  the  Franconia 
fauna  has  been  found  below  the  Mazomanie  fauna  in  the  Mazomanie  arras  of 
eastern  WIs. 

J.  M.  Wanenmacher,  W.  II.  Twenhofel,  and  G.  O.  Ransch,  1934  (Am.  Jour.  Sci.,  5th, 
vol.  28,  p.  13).  [See  digest  under  Mazomanie  ss.  ] 

W.  H.  Twenhofel,  G.  O.  Rausch,  and  F.  T.  Thwaltes,  1935  (Oral.  Snc.  Am.  Bull.,  vol. 
4(1,  No.  11,  pp.  1087-1744).  Franconia  fm.  divided  into  (descending)  : Bad  Axe 
memb.  ( IHkrlocephalus  post  rectus  zone)  ; Hudson  memb.  ( PtychaspisPensaukia 
zone)  ; Goodenough  memb.  ( Conaspis  zone)  ; and  Ironton  memb.  \Camara*pls 
zone).  The  fm.  was  named  for  Franconia.  Minn.,  where  cliffs  along  Lawrence  Creek 
expose  100  4;  ft.  of  strata  assigned  thereto.  Upper  members  of  fm.  are  not  exposed 
at  type  loc.  Most  conspicuous  characteristic  of  fm.  Is  presence  of  glauconite,  which 
is  present  throughout.  Overlies  Galesvillc  memb.  of  Dresbach  fin.  und  underlies 
Rusal  greeiiHund  ami  cgl.  memb.  of  Trempealeau  fm. 

Franconia  moraine. 

Pleistocene  (Wisconsin  stage):  Northeastern  Minnesota. 

It.  T.  Chamberlin,  1905  (Jour.  Geol.,  vol.  13,  pp.  247-250).  Runs  almost  N.  and  8. 
westward  from  8t.  Croix  River.  Occurs  on  uplands  back  of  Franconia,  Chisago  Co. 

Franey  granite. 

Age  ( ?) : Cape  Breton  Island. 

W.  J.  Wright.  1914  (Canada  Geol.  Stirv.  Summ.  Kept.  1913,  p.  270). 

1'ranken  field. 

Cretaceous:  Jamaica. 

R.  T.  Hill.  1899  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  34,  p.  42). 

Frankford  gneiss. 

Pre-Cambrian:  Southeastern  Pennsylvania  (Philadelphia  County). 

T.  D.  Rand.  1900  (Phlln.  Acad.  Nat.  Sci.  Proc.  1900,  pt.  1,  p.  279).  Frankford 
f/nciss. — Highly  feldspatbic  gneiss  containing  little  mica  and  hornblende,  very 
hard.  Valuable  building  stoue.  Exposed  at  Frankford,  Philadelphia  Co.  Is  a 
part  of  Philadelphia  mica  schists  and  gneiss  group. 

Is  a part  of  Wissahickon  fm. 

Frankfort  shale. 

Upper  Ordovician : Central  and  east-central  New  York. 

L.  Vanuxem,  1840  (N.  Y.  Geol.  Surv.  4th  Rept.,  pp.  372-373).  Frankfort  si. — 
Underlies  Pulaski  shales  and  grades  imperceptibly  Into  underlying  black  al.  or 
sh.  [Utica]  that  rests  on  Trenton  Is.  Is  lighter  colored  than  underlying  rocks. 
In  many  places  upper  part  alternates  with  layers  of  fine-grained  ss.  Seen  to 
greatest  advantage  on  Frankfort  [Moyer]  Creek,  back  of  the  village,  from  whence 
it  takes  Its  name. 

In  1911  (N.  Y.  State  Mus.  Bull.  149,  p.  12)  J.  M.  Clarke  introduced  Indian  Ladder 
beds  for  upper  several  hundred  ft.  of  Frankfort  sh.  as  formerly  identified  in 
Mohawk  Valley,  which  he  stated  carry  a different  fauna  from  lower  beds  of  tlie 
Frankfort  as  then  known.  In  1912  (N.  Y.  State  Mus.  Bull.  162)  R.  Ruedotnunn 
restricted  Frankfort  sh.  to  fm.  ns  excised  In  Utica  region,  which  Is  absent  In 
Mohawk  Valley,  where  sh.  formerly  called  Frankfort  has  been  found  to  be  much 
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older,  and  here  named  by  him  Schenectady  fm.  As  thus  restricted,  basal  limit 
of  true  Frankfort  is  defined  as  lop  of  true  Utica  ah. 

C.  A.  Hart  angel,  1912  (N.  Y.  State  Mus.  Hdb.  19.  p.  42).  In  final  rept  by  Yanuxem 
the  Frankfort  sh.  is  described  as  lower  memb.  of  Hudson  River  group.  Typical 
exposure  Is  along  Moyer  Creek,  8W.  from  Frankfort.  Herkimer  Co.,  where  it  is 
overlain  by  Oneida  cgl.,  the  Puluski  being  absent.  From  Mohawk  Valley  it 
extends  N.  and  W,  into  Lewis  and  JefTerson  Counties,  where  it  forms  basal  parr 
of  Lorraine  of  Emmons.  Indian  ladder  beds  is  a local  fm.  = in  age  to  Frankfort 
sh. 

R.  Ruedemann,  1925  (N.  Y.  State  Mus.  Bull.  258),  restricted  Frankfort  sh.  to 
Utica  Basin  and  to  500 -f*  ft.  of  rocks  older  than  Indian  [.adder  beds.  He  showed 
Frankfort  as  thus  restricted  is — his  Atwater  Creek  and  Deer  Creek  shales  and 
some  younger  beds  of  the  unit  in  Black  River  region  to  which  be  applied  the 
name  “Whetstone  Gulf  fm.”  HIb  subdivisions  of  Lorraine  group  are  Upper 
Lorraine  or  Pulaski  fm.  aud  Lower  Lorraine  or  Whetstone  Gulf  fm.  [new  name),  the 
latter®* Indian  Ladder  beds  and  Frankfort  sh.  “The  Frankfort  is  a local  shore 
facies  of  the  lower  Whetstone  Gulf  horizons.” 

t Frankl in  type. 

Pre-Cambrian : Northern  New  Jersey. 

F.  L.  Nason.  1889  (N.  J.  Geol.  Surv.  Ann.  Rept.  1S89.  p.  31).  Franklin  type. — 
Occurs  at  Franklin  Furnace  in  ledges  btw.  hotel  and  Mine  Hill.  Not  correlated 
with  fms.  of  Smock  and  Britton.  Is  probably  mentiom-d  as  a blotite  gneiss.  At 
Franklin  Furnuce  is  intimately  associated  with  Montvllle  type. 

Is  a fades  of  Pickering  gneiss,  formerly  considered  to  be  of  Archean  age. 
but  now  classified  simply  as  prr-Camb .,  “Archean  system”  having  been 
abandoned. 

Franklin  limestone. 

Pre-Cambrian : Western  New  Jersey,  eastern  Pennsylvania,  and  Delaware. 

J.  E.  Wolff  and  A.  H.  Brooks,  1898  (IT.  8.  G.  8.  18th  Ann.  Rept..  pt.  2.  pp.  431- 
450).  Franklin  tchite  la. — Coarsely  crystalline  rock,  frequently  containing  graphite 
in  disseminated  scales.  Is  typically  white,  but  often  has  a bluish  tinge.  Is 

pre-Camb.,  and  older  than  Hard  iston  villa  [Ilardyston]  qtzite.  [Named  for 
occurrence  at  Franklin  Furnace,  N.  J.] 

A.  C.  Spencer,  1908  (U.  8.  G.  S.  Franklin  Furnace  folio.  No.  101).  Franklin  la. — 
White,  highly  crystalline  Is.  or  marble,  varying  greatly  from  place  to  place 
In  texture  and  composition,  and  to  less  degree  In  color.  As  n rule  coarsely 
granular,  but  some  of  rock  is  finely  grunulnr  or  even  nearly  amorphous.  Color 
usually  milky  white,  but  locally  It  has  a pink  or  yellow  tinge  and  elsewhere 
if  is  grayish.  Some  of  it  Is  rather  siliceous,  and  in  a few  places  thin  beds  of 
ss.  have  been  noted.  Uncon.  underlies  Hardyston  qtzite  and  Kittatinny  is. 
Although  Pocbuck  gneiss  and  Franklin  Is.  are  regarded  ns  older  than  Byram 
and  Losee  gneisses,  which  appear  to  cut  them,  the  original  relations  btw. 
them  are  not  determinable.  In  Franklin  Furnace  area  the  Pochuck  gneiss  passes 
beneath  Franklin  is. 

The  name  Franklin  la.  is  now  restricted  to  the  white  Is.  to  which  it  was 
originally  applied.  The  associated  siliceous  rocks  (formerly  in  large 
part  included  in  Pochuck  gneiss)  are  now  regarded  as  older  than 
Franklin  Is.  and  are  by  definition  included  in  Pickering  gneiss,  although 
in  places  some  siliceous  rocks  are  so  intimately  associated  with 
the  Is.  that  they  are  not  readily  separable  from  it  and  for  con- 
venience are  mapped  with  the  Is.  The  Franklin  Is.  was  formerly 
classified  by  U.  S.  Geol.  Survey  as  Archean,  but,  that  term  having  been 
discarded,  the  fm.  is  now  classified  as  pre-Camb. 

Franklin  limestone.  (In  Washington  formation.) 

Permian:  Southwestern  Pennsylvania  (Greene  County). 

J.  J.  Stevenson.  1907  (Geol.  Soc.  Am.  Bull.,  vol.  18,  pp.  97.  102).  Franklin  la. — 
Coarsely  brecciated  and  very  hard.  Rarely  more  than  0 ft.  thick  and  often  much 
less.  Lies  20  to  35  ft.  below  Upper  Washington  Is.  and  25  to  40  ft.  higher  than 
Joliytown  coal.  Its  characteristic  fragments  were  /uuud  iu  Frauklin  aud  Amwell 
Twps  very  close  to  Its  proper  position. 
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Franklin  sandstone. 

Eocene:  Western  Washington  (Puget  Sound  region). 

See  under  Franklin  series. 

Franklin  series.  (In  Puget  group.) 

Eocene:  Western  Washington  (Puget  Sound  region). 

G.  W.  Evans,  1912  (Wash.  Geol.  Surv.  Bull.  3,  pp.  42-49).  Franklin  neries. — 
Middle  div.  of  Puget  fm.  in  King  Co.  Chiefly  sag.  and  shales,  with  27  coal  and 
bony  beds.  Basal  210  ft.  (massive  close-grained  ss.)  is  called  Franklin  as.  It 
forms  div.  line  btw.  Franklin  series  and  underlying  BHyne  series.  Thickness  of 
Franklin  series  3,620  ft.  Underlies  Kummer  series.  [Apparently  named  for  town 
in  King  Co.] 

Franklin  group. 

Carboniferous:  British  Columbia. 

C.  W.  Drysdale,  1912  (Canada  Geol.  Surv.  Suuim.  Kept.  1911,  p.  135),  and  1915 
(Canada  Geol.  Surv.  Mem.  56.  p.  48). 

Franklin  granodiorite. 

Jurassic:  British  Columbia. 

C.  W.  Drysdale,  1915  (Canada  Geol.  Surv.  Mem.  56,  p.  61). 

Franklin  monzonite. 

Oligocene:  British  Columbia. 

C.  W.  Drysdale,  1915  (Canada  Geol.  Surv.  Mem.  56,  p.  77). 

Franklindale  limestone  lentil  (of  Chemung  formation). 

Upper  Devonian:  Central  northern  Pennsylvania  (Bradford  County). 

H.  S.  Williams  and  E.  M.  Kindle,  1905  (U.  S.  G.  S.  Bull.  244).  Franklindale  In. 
tnemb.  of  Chemung  fm. — A belt  of  Is.  bands  associated  with  purple  shales  and  sss. 
in  upper  part  of  section,  comprising  zones  58  to  75.  Is  a constant  feature  over 
most  of  W.  half  of  Bradford  Co.  Repluces  Burlington  Is.  of  Sherwood  (2d  Pa. 
Geol.  Surv.  Kept.  G,  p.  37),  which  is  preoccupied.  Exposed  in  Gulf  Brook  section, 
W.  of  Franklindale,  Bradford  Co. 

B.  Willard,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  571-592).  Franklindale  Is. 
of  Williams  and  Kindle  Is  older  than  "Burlingtou  Is.”  of  Sherwood,  and  is  lithologi- 
cally different.  Writer  therefore  replaces  “Burlington  Is.”  of  Sherwood  with 
Luthers  Milk  coquinite.  [See  also  under  Luthers  Mill « coquinitc.] 

Franklin  Furnace  band. 

Name  applied  by  A.  C.  Spencer,  1908  (U.  S.  G.  S.  Franklin  Furnace  folio. 
No.  161).  to  a part  of  Pochuck  gneiss,  which  is  well  exposed  in  zinc  mines 
at  Franklin  Furnace  and  at  other  places  in  the  vicinity. 

Franklin  Mountain  formation. 

Silurian : Mackenzie. 

M.  Y.  Williams,  1923  (Canada  Geol.  Surv.  Summ.  Kept.  1922,  pt.  B,  p.  78). 

t Franks  conglomerate. 

Pennsylvanian : Central  southern  Oklahoma. 

J.  A.  Taff,  1903  (U.  S.  G.  8.  Tishomingo  folio,  No.  98).  Franks  cfjl. — Coarse  Is.  and 
chert  cgls..  gritty  ss.,  is.,  and  sh.,  200  to  500  ft.  thick.  Probably  represents  upper 
portion  of  Glenn  fm.  Lies  uncon.  on  all  older  Paleozoic  rocks.  Is  youngest  Carbf. 
fm.  present  in  quad.  A broad  belt  of  this  cgl.  extends  across  NW.  part  of  Arbuckle 
region  from  W\  end  of  Arbuckle  Mtns  to  vicinity  of  Franks.  From  NW.  corner 
of  Tishomingo  quad,  northeastward  it  crosses  eroded  edges  of  Ord.,  Upper  811.,  and 
Dev.  fms.  From  a nearly  flat  position  on  Hunton  Is.  near  Franks  it  extends  SE. 
uncon.  across  Woodford  chert  and  Caney  sh.  Occupies  approx,  strat.  position 
of  Wnpnnueka  Is. 

B.  F.  Wallis,  1915  (Okla.  Geol.  Surv.  Bull.  23,  pp.  23-31).  Franks  cgl. — A coarse  Is. 
cgl.,  0 to  500  ft.  thick.  Covers  broiul  area  to  N.  of  Arbuckle  Mtns.  To  SE.  of 
Franks  it  thins  rapidly  and  changes  from  heavy  cgl.  to  thin  Is.,  ss.,  and  sh.  Two 
ml.  S.  of  Jesse  it  ran  not  be  distinguished  from  underlying  Caney  sh.,  on  which 
It  rests  uncon.,  or  from  overlying  Atoka  fm.  A short  distance  E.  of  Jesse  the 
Wapanucka  Is.  occupies  approx,  same  position  as  Franks  cgl. 
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K.  F.  Mather,  1917  (Am.  Jour.  Bel.,  4th,  vol.  43,  pp.  134-130).  Frank*  cgl.  Is  prob- 
ably near-shore  equiv.  of  Wapanucka,  Atoka,  and  possibly  even  higher  strata.  It 
overlaps  Caney  sh.  and  rests  on  early  Paleozoic  strata  to  SW. 

R.  C.  Moore,  1921  (Geol.  Soc.  Am.  Bull.,  vol.  32,  p.  48).  Franks  cgL  contains  an 
upper  Penn,  fauna  in  interbedded  Iss.  It  has  been  traced  northward  and  found  — 
Seminole  cgl. 

G.  E.  Burton,  1921  (A.  A.  P.  G.  Bull,  voL  5,  p.  176).  During  summer  of  1919 
E.  II.  Bauman  traced  Franks  cgl.  at  Sulphur  northward  into  Seminole  cgl.  at  Ada. 

G.  D.  Morgan.  1923  (Okla.  Geol.  Surv.  Circ.  12).  Franks  cgl.  ls  = Boggy,  Savanna, 
and  McAlester  fms.  Suggest  name  be  abandoned.  But  in  view  of  long  use  of 
term  It  will  probably  be  more  satisfactory  to  retain  It,  with  restrictions  that  have 
not  heretofore  been  applied  to  it.  It  is  writer’s  opinion  the  Franks  should  be 
restricted  to  (1)  the  Penn,  strata  occurring  near  town  of  Franks  and  (2)  to  those 
exposures  of  Is.  cgls.  and  their  immediately  associated  strata  which  occur  in 
Arbuckle  area  and  which,  in  common  with  the  strata  at  Franks,  have  the  3 
characteristics  of  being  (a)  fossil! ferous,  (b)  highly  folded  or  faulted,  or  both 
highly  folded  and  faulted,  and  (c)  nonnrkoslc.  The  Franks  represents  shoreward 
phase  of  McAlester,  Savanna,  Boggy,  and  possibly  younger  fms.  In  no  way  is 
It  *=  Wapanucka  Is. 

S.  Weidman,  1923  (Jour.  Geol.,  vol.  31,  No.  6,  pp.  466-f).  Prefer  Franks  aeries 
(instead  of  Franks  cgl.),  since  at  least  as  many  as  5 distinct  cgl.  beds  can  be  dis- 
tinguished at  Franks  and  at  other  places  on  N.  side  of  Arbuckle  Mtns.  The  beds 
of  cgl.  are  each  100  to  350  ft.  thick,  I nterst ratified  with  Is.,  sh.,  and  ss.  There 
are  places  where  thicknesses  may  reach  1,000  ft.  or  more.  Such  great  thicknesses 
of  cgl..  It  is  believed,  are  rarely  if  ever  formed  upon  shores  of  ancient  or  present 
seas  under  ordinary  conditions.  [Discusses  probability  they  are  of  glacial  origin.) 
The  lowest  cgl.  bed  is  150±  ft.  thick,  and  overlies  eroded  edges  of  pre-Penn,  rocks 
at  Franks  and  vicinity. 

G.  D.  Morgan,  1924  (Okla.  Bur.  Geol.  Bull.  2,  pp.  119-123).  Franks  cgl. — In 
vicinity  of  town  of  Franks  (type  loc.)  conglomeratic  strata  nre  exposed  through 
a section  of  approx.  1,500  ft.  Many  beds  are  fossiliferous  and  all  are  nonarkosic 
and  highly  folded  and  locally  faulted.  They  were  followed  eastward  and  traced 
into  McAlester,  Savanna,  and  Boggy  fms.  The  Wapanucka  Is.  was  found  to 
emerge  from  beneath  the  cgls.  at  a point  2±  mi.  SE.  of  town  of  Franks.  The 
lower  part  of  typical  Franks  cgl.  is  = parts  of  McAlester.  Savanna,  and  Bogey 
fms.,  and  upper  part  correlates  with  parts  of  Wewoka,  Holden vi lie,  Seminole,  and 
Francis  fms.  It  is  advisable  to  abandon  Franks  cgl.  and  refer  to  the  conglomer- 
atic strata  of  Franks  area  by  the  names  of  the  several  fms.  which  the  section  there 
is  known  to  Include.  If  Franks  is  retained  It  should  be  restricted  to  the  strata 
In  type  area,  around  Franks,  and  to  those  Penn.  Is.  cgls.  of  Arbuckle  region  that 
are  (a)  fossiliferous,  (b)  highly  folded  or  faulted,  and  (c)  nonarkoslc.  The 
cgls.  near  Sulphur,  which  have  in  some  previous  repts  been  mistaken  for  Franks 
cgl.,  are  traceable  into  outcrops  of  the  arkoslc  Vnnoss  fm.,  a much  younger  fni. 

C.  N.  Gould,  1927  (Obsolete  Okla.  names:  Univ.  Okla.  Bull.,  Proc.  Okla.  Acad.  Sci.. 
vol.  6,  pt.  2,  p.  233).  Franks  cgl.  has  been  shown  by  Morgan  to  consist  not  of  a 
single  geologic  horizon,  but  to  represent  the  shoreward  phase  of  McAlester,  Savanna. 
Boggy,  and  possibly  younger  fms.  However,  the  term  “Franks”  will  probably  con 
tlnue  to  be  used,  to  apply  in  a general  way  to  the  various  cgls.  of  Arbuckle  Mtn 
region. 

Named  for  exposures  in  vicinity  of  Franks,  Pontotoc  Co. 

Fraser  River  formation. 

Cretaceous:  British  Columbia. 

L.  Reinecke,  1920  (Canada  Geol.  Surv.  Mem.  118,  p.  13). 

Freda  sandstone.  (In  Oronto  group.) 

Pre-Cambrian  (upper  Keweenawan) : Northern  Michigan  and  northern 
Wisconsin. 

A.  C.  Lane  and  A.  E.  Ren  man.  1907  (Jour.  Geol.,  vol.  15.  pp.  680.  692).  Freda  ss. — 
Red  ss.  with  some  felsltlc  and  basic  debris  and  salt  water.  Thickness  900 -f  (?)  ft. 
Composes  lower  part  of  Lake  Superior  ss.  of  earlier  repts,  or  the  part  of  that 
ss.  W.  of  the  Copper  Range.  Overlies  Outer  cgl.  [Is  shown  in  section  as  under- 
lying Jacobsvllle  ss.  See  quotation  under  Jacobsvllle  ss.  In  his  1911  repu 
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(Mich.  Geol.  and  Biol.  Surv.  Pub.  6,  geol.  ser.  4,  p.  41)  Lane  expressed  opinion 
that  Freda  and  Jacobsville  ssa.  are  same  fin.] 

See  under  Oronto  group. 

Named  for  exposures  at  new  stamp  mills  at  Freda,  Ilougliton  Co.,  and  along 
adjacent  shore. 

Frederick  limestone. 

Upper  Cambrian : Central  northern  Maryland. 

C.  R.  Keyes,  1890  (Johns  Hopkins  Univ.  Clrc.  84.  vol.  10,  p.  32).  Frederick  la. — 
Has  geographic  extent  of  nearly  100  sq.  mi.  Greatest  length  perhaps  30  ml. ; 
max.  breadth,  near  Frederick  City,  6 mi.  Along  W.  border  Frederick  Valley  Iss. 
are  covered  by  Mesozoic  red  sss.  (“Newark  fin.”  of  Russell).  To  E.  the  lss. 
pass  gradually  Into  shales  and  slates,  the  whole  forming  apparently  a con- 
formable series.  The  lss.  are  in  great  part  bluish,  compact,  and  heuvily  bedded, 
but  on  approaching  the  shales  they  become  more  and  more  thinly  bedded  and 
very  dark  blue  or  nearly  black,  owing  to  bituminous  matter  present.  In  places 
the  rock  is  highly  siliceous.  From  the  thin-bedded  belt  the  Is.  passes  into  a 
more  earthy  facies  and  grades  into  dark-colored  calc,  shales  and  these  into  slates 
or  sandy  shales.  The  shales  and  lss.  form  a continuous  series  and  probably 
represent  a fm.  = Chazy,  Trenton,  and  Hudson  River  groups  of  N.  Y.  section, 
according  to  Chazy-Trenton  fossils  recently  obtained  in  Frederick  Valley  lss. 

G.  H.  Williams,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pi.  12,  pp.  303,  311,  317). 
Frederick  1*.  f mapped].  Overlain  by  Trinssic  ss.  and  trap.  We  now  know 
Frederick  Valley  la.  to  be  of  same  age  ( Trent on-Cbaxy ) as  the  valley  Is.  of  Va., 
from  Chazy-Trenton  fossils  obtained  from  it  by  C.  R.  Keyes.  It  is  oldest  fm.  of 
Piedmont  plateau  of  Md.  To  E.  the  Frederick  Is.  is  succeeded  and  apjMirently 
overlain  by  carbonaceous  and  hardly  altered  shales,  which  may  represent  Hudson 
River  horizon. 

It.  8.  Bassler,  1919  (Md.  Geol.  Surv.  Camb.  and  .Ord.  vol.,  pp.  115-117  and  map). 
Frederick  la.  is  new  name  proposed  for  the  strata  In  Frederick  Valley  uncon. 
overlying  Beekmantown  Is.  and  containing  a fauna  probably  of  Cbazyan  age. 
The  rocks  are  shown  to  advantage  in  numerous  quarries  and  natural  outcrops 
around  Frederick.  Fossils  rare,  but  suggest  a Chasyan  or  early  Mohnwkiun  age, 
with  possibility  more  in  favor  of  the  former.  The  Frederick  is.  consists  of  thin- 
bedded  dark-blue  argill.  strata  separating  into  layers  usually  less  than  2 in. 
thick.  Thickness  seems  to  be  not  less  than  200  ft.  On  W.  side  of  valley  it 
Is  covered  by  Newark  series;  on  E.  side  it  is  faulted  against  pre  Cumb.  shales  and 
slates. 

A.  I.  Jonas,  1927  (Geol.  Soc.  Am.  Bull.  vol.  38,  p.  119),  stated  Frederick  Is.  is  of 
upper  Cbazyan  age. 

G.  W.  Stose  and  A.  I.  Jonas.  1935  (Wash.  Acad.  Sci.  Jour.,  vol.  25.  No.  12,  p.  505). 
On  E.  and  W.  sides  of  Frederick  Valley  the  Frederick  la.  lies  uncon.  on  Antietam 
qtzlte.  East  of  Le  Gore  quarry  [Frederick  Co.]  it  lies  on  Le  Gore  Is.  [Upper 
Camb.]. 

G.  W.  Stose  and  A.  I.  Jonas  obtained  additional  fossil  collections  which  were 
pronounced  Upper  Camb.  by  several  pahHUitoiogists,  and  age  was  changed  to 
Upper  Camb.  Jan.  1936.  They  found  fLo  Gore  Is.  to  Is*  same  as  Grove  is.  (Lower 
Ord.,  lower  Beekmautown). 

Fredericksburg  group. 

Lower  Cretaceous  (Comanche  series)  : Texas  and  southern  Oklahoma. 

R.  T.  Hill,  1887  (Am.  Jour.  Sci.,  3d,  vol.  33,  pp.  290-299).  Lower  or  Fredericksburg 
dlu.  (Comanche  Peak)  of  Comanche  series  or  Lowt*r  Cret. — Lss.,  with  some  flints 
and  chalk.  Overlies  Dinosaur  sand  [Trinity  group)  and  underlies  Washita  div. 
Includes : Ammonites  acutocarinatus  horizon;  Hlppurites  is.  ( — “Caprina  la.”); 
Comanche  Peak  fauna  ( = “Fredericksburg"  of  Roemer)  ; Oryphaea  pitcheri 
(—"Comanche  Peak  group”);  and  Rnjuienia  texana  ( — "Caprotina  Is.”). 

It.  T.  Hill,  Oct.  1887  (Am.  Jour.  Sci.,  3d,  vol.  34.  p.  303),  placed  provisional  bdy 
line  btw.  Washita  and  Fredericksburg  groups  at  top  of  "Caprinn”  [Edwards]  Is. 

It.  T.  Hill,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pi.  3,  pp.  105-130),  divided 
Fredericksburg  into  (descending)  Caprina  chalky  lss.,  Comanche  Peak  chalk  beds, 
and  Basal  or  Alternating  beds,  the  latter  including  1st  Caprotina  horizon. 

K.  T.  Hill,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2.  pp.  503-528).  Frederick aburg  or 
Comanche  Peak  div.  includes  Caprina  Is.  [Edwards  Is.];  Comanche  Peak  chalk; 
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Oryphaea  rock  and  Walnut  clays  or  Exogyra  tewana  beds ; and,  tentatively. 
Palmy  sands.  Overlies  Trinity  dlv.  (which  includes  Glen  Rose  or  Alternating 
beds,  above,  and  Trinity  or  Bnsal  sands)  and  underlies  Kin  mi  tin  clays. 

J.  A.  Taff,  1892  (Tex.  Geol.  Surv.,  3d  Ann.  Kept.,  pp.  269-279,  327.  etc.)  included 
Klumichi  clay  in  Fredericksburg,  at  top,  and  Walnut  clay  at  base,  and  excluded 
Paluxy  sand.  Taff  In  1893  (Tex.  Geol.  Surv.,  4th  Ann  Kept.)  included  Kiamlcbi 
In  Fredericksburg  and  excluded  Paluxy. 

R.  T.  Ilill,  1894  (Geol.  Soe.  Am.  Bull.,  vol.  5,  pi.  13,  pp.  317-319),  divided  Fredrrick*- 
burg  group  Into  Caprlna  Is.,  Comanche  Peak  chalk,  and  Walnut  clays,  and  Included 
Klamichi  clay  in  Wushita  group  and  Paluxy  sand  In  Trinity  group.  Hill  also 
followed  this  classification  In  1901  (U.  8.  G.  8.  21st  Ann.  Kept.,  pt.  7).  as  did 
Udden,  Baker,  and  Bose  in  1916  (Unlv.  Tex.  Bull.  44,  pp.  59-77)  : Adkins,  1920 
(ITniv.  Tex.  Bull.  1866,  p.  10)  ; and  Durable,  1920  (Univ.  Tex.  Bull.  1869). 

W.  M.  Winton,  1925  (Univ.  T<*x.  Bull.  2544),  Included  Kiamichi  in  Fredericksburg 
and  treated  it  as  “final  phase  of  the  Goodland.”  G.  Scott,  1926  (Am.  Jour.  Sci., 
6th,  vol.  12,  pp.  157-161)  excluded  Kiamichi  from  Wushita  group. 

H.  P.  Bybee  and  F.  M.  Bullard,  1927  (Univ.  Tex.  Bull.  2710.  p.  21),  excluded  Kiamichi 
from  Fredericksburg,  as  did  Bullard,  1928  (Okla.  Geol.  Surv.  Bull.  47,  pp.  13—15). 

C.  I.  Alexander,  1929  (Univ.  Tex.  Bull.  2907)  Included  Kiamichi  in  Fredericksburg 
but  excluded  it  from  Goodland. 

J.  S.  Redfleld,  1929  (Univ.  Okla.  Bull.,  vol.  9,  pp.  76-77),  Included  Kiamichi  in 
Washita  group,  as  did  Bullard  and  Redfleld,  1930  (Okla.  Geol.  Surv.  Bull.  40-00). 

R.  If.  Cuyler,  1929  (A.  A.  P.  G.  Bull.,  vol.  13.  pp.  1292-1299).  Kiamichi  fra., 
heretofore  considered  to  belong  to  Washita  group,  Is  now  considered,  because  of 
its  characteristic  Fredericksburg  fauna,  as  a transitional  fin.  btw.  the  two  groups. 

J.  M.  Armstrong  and  G.  Scott,  1930  (geol.  map  of  Wise  Co.,  Tex.  dated  March  1930). 
Included  Klamielii  In  Washita  group;  but  on  June  1930  geol.  map  of  Parker  Co., 
Tex.,  they  included  Kiamichi  In  Fredericksburg  group. 

W.  S.  Adkins,  1933  (Univ.  Tex.  Bull.  3232),  included  Kiamlcbi  In  Fredericksburg 
group.  He  stated  (p.  323)  : There  is  some  evidence  of  an  uncon.  at  top  of 
Kiamichi  over  iwirts  of  Okla.  and  Kans.  Also  (p.  339)  : From  Fort  Worth  to  S.  of 
Waco  the  Edwards  is  overlain,  apparently  uncon.,  by  Kiamichi  clay.  South 
of  Waco  the  Kiamichi  is  absent.  AIho  (p.  344)  : The  Kiamichi  is  very  close  in  age 
to  upper  Edwards,  differing  largely  In  presence  of  Oryphaea  navia  and  a few 
other  zone  fossils.  [On  pp.  325- -826  he  discussed  fossils.] 

S.  A.  Thompson,  1935  (A.  A.  P.  G.  Bull.  vol.  19,  No.  10.  p.  1636),  included  Kiamichi 
In  Fredericksburg  group : proposed  the  new  name  Gateaville  fm.  to  include  Edwards 
and  Comanche  Peak  lss.  and  Walnut  clay,  which  he  proposed  be  reduced  to  rank 
of  members;  and  recommended  abandonment  of  Goodland  Is.  He  stat«*d  the 
Edwards,  Comanche  Peak,  and  Walnut  are  in  part  contemp.  with  one  another, 
and  that  they  contain  essentially  same  fauna.  Also  that  there  is  uncon.  at  top 
of  Kiamichi.  [This  is  a disputed  point.] 

W.  C.  Mendenhall,  1935  (p.  1537  of  book  last  cited  above),  questioned  advisability 
of  new  name  Oatesville  fm.  and  of  abandoning  Goodland  Is.,  and  stated  that  assign- 
ment of  Kiamichi  to  Fredericksburg  group  is  still  considered  a debatable  question  by 
some  geologists. 

The  U.  S.  Geol.  Survey  at  present  divides  Fredericksburg  group  Into 
Edwards  Is.,  Coma  nolle  Peak  Is.,  and  Walnut  clay. 

Named  for  Fredericksburg,  Gillespie  Co.,  Tex. 

Fredericksburg  gneiss. 

Pre-Cambrian:  Northeastern  Virginia. 

J.  T.  Lonsdale,  1927  (Vn.  Geol.  Surv.  Bull.  30).  Fredericksburg  gnei **.- — Largely  a 
granite  gneiss,  foliated,  handed,  coarse  grained;  in  general  the  light  bands  are  wider 
than  the  dark.  Embraced  In  area  extending  as  far  ns  8 ml.  SW.  and  8 ml.  NW.  of 
Fredericksburg.  Best  exposed  in  quarries  NW.  of  Fredericksburg. 

A.  I.  Jonas.  1928  (Va.  Geol.  Surv.  prel.  ed.  of  geol.  map  of  Va.),  mapped  the  gneiss 
arouml  Fredericksburg  ns  Baltimore  (f)  gneiss. 

Fredericksburg  granite. 

Pro-Cambrinn : Northeastern  Virginia. 

J.  T.  Lonsdale,  1927  (Va.  Geol.  Surv.  Bull.  30).  Fredericksburg  granite  (quarts  man- 
zonite).—  Has  been  quarried  to  considerable  extent  near  Fredericksburg.  Best  ex- 
posed along  Rappahannock  River  in  both  Stafford  and  Spotsylvania  Counties.  It 
intruded  tlie  Fredericksburg  granite  gneiss  [Baltimore  (?)  gneiss  of  1928  Va.  map], 
from  which  it  cannot  be  separated. 
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i Fredericksburg  sandstone. 

A name  loosely  applied  In  some  early  repts  (sec  W.  B.  Rogers,  Phila.  Acad. 
Nat.  Sol.  Proc.,  vol,  1,  p.  142,  1842)  to  the  ss.  around  Fredericksburg,  Va., 
which  is  in  part  the  Patuxent  fra.  (Lower  Cret.).  (See  U.  S.  G.  S.  Pntux- 
eut  folio,  No.  204,  101 T,  p.  5.) 

Fredericksburg  freestone. 

Trade  term  for  ss.  quarried  from  Potomac  group  in  vicinity  of  Fredericks- 
burg, Va.  See  under  t Rappahannock  series. 

1'Fredericktown  dolomite. 

Upper  Cambrian : Southeastern  Missouri. 

C.  K.  Keyes,  1895  (Mo.  Geol.  Surv.  Sheet  Rspt.  No.  4 (vol.  9).  pp.  18,  19.  48). 
Fredcricktown  dot. — Non-eberty  mug.  Is.  275  ft.  thick ; lower  75  ft.  chiefly  hard  gray- 
ish 1b.  with  some  sandy  material  and  shuly  layers  ; upper  200  ft.  buff  dul.  tolerably 
free  from  siliceous  matter.  Underlies  Lc  Sueur  dol.  and  overlies  La  Mottc  ss.  in 
Mine  La  Motte  and  neighboring  districts.  Mo. 

H.  F.  Bain  and  E.  0.  Ulrich,  1905  (U.  S.  G.  S.  Bulb  200,  p.  234,  and  Bull.  267, 
p.  12).  Frederiektotrn  Is.  — Bonne  Terre  Is.  [Same  statement  by  G.  H.  Scherer, 
1905  (Bradley  Geol.  Field  Sta.  Drury  Coll.  Bull.,  vol.  1,  pt.  2,  p.  671.1 

C.  1R.1  Keyes,  1915  (Iowa  Arad.  Scl.  Proc.,  vol.  22,  p.  254 1.  Frederiektotrn  ls.g 
200  ft.  thick,  underlies  Le  Sueur  dol.  and  overlies  La  Motte  ss. 

These  rocks  are  now  divided  Into  Elvins  group  and  Bonueterrc  dol. 

Named  for  exposures  at  Fredericktowu,  Madison  Co. 

tFrederick  Valley  limestone. 

See  under  Frederick  Is. 

Fredonia  oolite  member  (of  Ste.  Genevieve  limestone). 

Mississipplan : Western  Kentucky  and  Tennessee,  southeastern  Missouri, 
nud  southern  Illinois  and  Indiana. 

E.  O.  Ulrich  and  W.  8.  T.  Smith,  1905  (U.  S.  G.  8.  P.  P.  36,  pp.  24,  40).  Fredonia 
Is. — White  oolitic  Is.  lnterbedded  with  blue  oolite,  thin  bands  of  subcrystnlllnc  and 
crinoidal  lss..  and  seams  of  green  clay  sh.  and  fine-grained  argil].  Is.  Thickness 
probably  150  ft.  Basal  memb.  of  Ste.  Genevieve  Is.  Underlies  Rosiclare  ss.  memb. 
of  Ste.  Genevieve  and  overlies,  probably  uncon.,  St.  Luuis  Is. 

The  beds  consisting  chiefly  of  oolite  and  oolitic  Is.  the  name  has  been 
changed  to  Fredonia  oolite  memb. 

Named  for  Fredonia,  Caldwell  Co.,  Ky. 

Freedom  dolomite. 

Pre-Cambrian  (middle?  Huronian) : Central  southern  Wisconsin  (Sauk 
County). 

8.  Woldman,  1904  (Wis.  Geol.  Nat.  Hist.  Surv.  Bull.  13,  p.  51).  Freedom  fm. — 
Upper  part,  dob  500  ft.  thlrk  ; lower  part,  iron  ore,  ferruginous  slates,  ferruginous 
dob,  and  ferruginous  chert,  450  to  500  ft.  thlrk.  Appears  to  grade  into  underlying 
Seeley  sh  and  to  He  uncon.  below  [so-called]  Potsdam  ss.  Does  not  outcrop. 
Found  only  by  exploration  SW.  of  North  Freedom.  Is  known  to  cover  5 or  6 sq.  mb 
in  sees.  2,  3,  9,  10.  11,  15,  16,  17,  and  20  of  town  of  Freedom.  Assigned  to 
pre-Carab. 

C.  R.  Van  Hlse  and  C.  K.  Leith,  1909  (U.  8.  G.  8.  Bulb  360,  p.  720),  Indicated  Free- 
dom dob  may  be  middle  lluronlun. 

Freeman. 

See  Lower  Freeman  sand.  (Archer  Co.,  Tex.) 

Freeport  coal  group.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  northern  West  Vir- 
ginia, and  eastern  Ohio. 

H.  D.  Rogers,  1858  (Geol.  Pa.,  vol.  2,  pt.  1,  pp.  474  492).  Freeport  group,  100  to 
250  ft.  thick,  underlies  Mahoning  massive  bed  of  ss.  and  overUes  Freeport  or  oon- 
torted  ss.  Includes  Upper  Freeport  coal,  Freeport  Is.,  and  Lower  Freeport  coal. 
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J.  P.  Lesley,  1877  (2d  Pa.  Geol.  Surv.  Kept.  Ha,  p.  xxiii).  Lower  Productive  Coal 
Measures  [Allegheny  fm.J  divided  Into  (descending)  Freeport  coal  group.  Kit  tannins 
coal  group,  and  Clarion  coal  group. 

I.  C.  White,  also  J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Kept.  Q).  Freeport  group 
extends  from  top  of  Upper  Freeport  coal  to  top  of  Upper  Kittanning  coal. 

G.  II.  Ashley,  1926  (Pa.  Topog.  and  Geol.  Atlas  No.  65,  Punxsutawney  quad.,  pi.  4. 
p.  28).  Freeport  fm.  extends  from  top  of  Upper  Freeport  coal  to  top  of  Upper 
Kittanning  coal. 

Freeport  coal  group  is  treated  by  U.  S.  Geol.  Survey  as  an  economic  memb. 
in  upper  part  of  Allegheny  fm.,  extending  from  top  of  Upper  Freeport  coal 
down  to  top  of  Upper  Kit  tanning  coal. 

t Freeport  limestone  member  (of  Allegheny  formation). 

Pennsylvanian : Western  Pennsylvania  and  Maryland,  northern  West  Vir- 
ginia, and  eastern  Ohio. 

II.  1>.  Rogers,  1858  (Geol.  Pa.,  vol.  2,  pt.  1,  p.  492).  Freeport  Is.,  4 to  7 ft.  thick,  in 
midst  of  Freeport  group,  being  separated  from  overlying  Upper  Freeport  coal  by 
1 to  10  ft.  of  fire  clay  and  sh.  and  from  underlying  Lower  Freeport  coal  by  30  to  40 
ft.  of  si.  and  slaty  ss.  [As  thus  defined  the  name  appears  to  have  been  applied  to 
Upper  Freeport  Is.  of  current  nomenclature.] 

F.  Platt,  1875  (2d  Pa.  Geol.  Surv.  Kept.  II,  pp.  1 9).  Freeport  Is.  lies  btw.  Middle 
Freeport  coal  and  Lower  Freeport  coal. 

I.  C.  White,  1870  (Lyc.  Nat.  Hist.  Annals,  vol.  11.  pp.  14-18,  also  2d  Pa.  Geol.  Surv. 
Kept.  K),  applied  Freeport  Is.  to  2 to  4 ft.  of  Is.  separated  from  overlying  Upper 
Freeport  coal  by  3 to  15  ft.  of  fire  clay  and  sh.  and  from  underlying  Lower  Freeport 
coal  l»y  45  to  82  ft.  of  beds,  including  one  unnamed  coal. 

J.  J.  Stevenson.  1870  (2d  Pa.  Geol.  Surv.  Kept.  K),  applied  Freeport  Is.  to  0 to  4 ft 
of  Is.  lying  5 to  15  ft.  below  Upi>er  Freeport  coal  and  55  to  65  ft.  above  Lower 
Freeport  coal. 

F.  Platt,  1877  (2d  Pa.  Geol.  Surv.  Kept.  H-,  p.  xxvlli),  applied  Freeport  Is.  to  a Is. 
btw.  Upper  and  Middle  Fn*eport  coals,  and  applied  Middle  Freeport  Is.  to  a la.  btw. 
Lower  and  Middle  Freeport  coals  in  Cambria  Co.,  Pa.,  but  with  statement  that 
so-called  Middle  Freeport  coal  would  probably  in  future  be  called  Loirrr  Frecpnrt. 
that  so-called  Middle  Freeport  Is.  would  be  called  Loirer  Freeport  Is.,  and  that 
so-called  Lower  Freeport  coal  would  bo  called  Kittanning  coal. 

F.  and  W.  G.  Platt,  1877  (2d  Pa.  Geol.  Surv.  Rept.  II3,  p.  316),  changed  Freeport  Is. 
of  previous  repts  to  Upper  Freeport  Is.;  Middle ■ Frce'port  Is.  to  Loirrr  Freeport  Is.; 
Midtile  Freeport  coal  to  Lower  Freeport  coal ; and  Lower  Freeport  coal  to  Upper 
Kittanning  coal.  These  are  names  that  have  been  in  common  use  for  many  years. 

Same  as  Upper  Freeport  Is.  memb.  of  current  nomenclature. 

Freeport  sandstone  member  (of  Allegheny  formation). 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

H.  D.  Rogers,  1858  (Geol.  Pa.,  vol.  2,  pt.  1.  pp.  474-477).  Freeport  or  contorted  ss. — 
Massive  ss.,  15  to  60  ft.  thick,  underlying  Lower  Freeport  coal  and  separated  from 
Kittnnning  coal  by  75  ft.  of  sh.  and  ss.  [As  thus  defined  the  name  applies  to  t Lower 
Fr«*eport  ss.  of  later  repts.  1 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Kept.  Q).  Freeport  ss.  Is  same  as  Lower  Free- 
port ss. 

I.  C.  White,  1879  (2d  Pa.  Geol.  Surv.  Rept.  Q,).  Lower  Freeport  s*.  Is  same  as  Fret - 
port  ss.  of  earlier  repts.  It  Is  present  at  Freeport  [Armstrong  Co.],  Pa. 

Freeport  clay. 

See  Upper  Freeport  clap  and  Lower  Freeport  clay. 

Freeport  gravel. 

Pleistocene:  Northwestern  Illinois. 

O.  H.  Ilershey,  1897  (Am.  Geol.,  vol.  19,  pp.  207-209).  Freeport  gravel. — Ancient 
river  gravel  occurring  locally  in  Kansan  drift  2 ml.  E.  of  Freeport,  Stephenson  Co. 

F.  W.  Sardeson  also  discussed  thlB  fra.  In  Am.  Geol.,  vol.  20,  1897,  pp.  400-401. 

Freeport  formation. 

See  under  Freeport  coal  group , G.  H.  Ashley,  1926. 
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fFrpezeout  limestone. 

Trlassic  (?):  Central  Wyoming  (Freezeout  Mountains). 

F.  B.  Peck,  1904  (Wyo.  Hist,  and  Geol.  Soc.  Proc.  and  Coll.,  yol.  8,  pp.  28-41).  The 
uppermost  memb.  of  Trlassic  In  Freezeout  Mtns,  Wyo.,  is  bod  of  Is.  10 ± ft.  thick, 
which  for  convenience  wc  can  term  Freezeout  Is.  Overlies  Triassic  “Ilo<l  Beds." 

Same  as  Alcova  Is.  memb.  of  Chugwater  fm.,  according  to  J.  B.  Beesidc,  Jr. 
This  name  appears  to  have  been  overlooked,  as  it  is  not  listed  in  U.  S. 
G.  S.  alphabetic  list  of  geol.  names  in  literature,  and  was  only  recently 
(1036)  discovered  by  compiler  of  this  lexicon. 

Freezeout  tongue  (of  Chugwater  formation). 

Permian:  Southeastern  Wyoming  (Laramie  Basin  to  Freezeout  Hills). 

II.  I).  Thomas,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  12,  pp.  16C4,  1670).  Freezeout 
tongue  of  Chug\cater  fm. — Red  sh.  lying  btw.  Forelle  Is.  below  and  Little  Medicine 
tongue  of  Dinwoody  fm.  above,  and  extending  from  Laramie  Basin  to  Freezeout 
Hills.  Upper  part  of  this  tongue  of  Chugwater  extends  laterally  Into  lower  part 
of  Dinwoody  fm.,  and  rest  of  this  tongue  extends  laterally  into  upper  part  of 
Phosphoria  fm.  This  tongue  contains  a few  beds  of  is.,  breccia,  and  gyp.,  wldch 
may  be  tongues  of  the  Phosphoria,  but  most  of  which  are  probably  local  lenticular 
bods.  Thickness  110±  ft.  The  Freezeout  tongue  by  definition  is  limited  to 
localities  where  the  Forelle  can  be  definitely  recognized.  At  present  Forelle  has 
not  been  certainly  identified  except  in  Laramie  Basin  and  N.  into  Freezeout  Hills. 

Fremont  limestone. 

Upper  and  Middle  Ordovician : Eastern  and  central  Colorado. 

C.  D.  Walcott,  1892  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  154-167).  Fremont  Is. — At 
Canyon  City  consists  of  (descending)  : (1)  Impure  variegated  banded  is.  with  inter- 
bedded  as s.  and  argill.  beds,  15  to  30  ft.;  (2)  compact,  hard  light-gray  Is.  breaking 
into  angular  fragments  and  with  a band  of  purple  and  gray  caleareo-aren.  sh.  at 
base,  45  ft.;  (3)  dark  reddish-brown  ss.  parting,  10  ft.;  (4)  hard,  compact,  light- 
colored  is.,  45  ft. ; (5)  gray  siliceous  mag.  Is.,  somewhat  ferruginous  in  lower  part, 
170  ft.  Total  thickness  at  Canyon  City  285-300  ± ft.  Rests  on  Harding  ss.  and 
is  overlain  by  Carbf.  Is. 

According  to  E.  Kirk,  the  Fremont  Is.  contains  a Richmond  (Upper  Ord.) 
fauna  in  all  but  lower  10  ft. 

Named  for  exposures  in  Fremont  Co. 

Fremont  erosion  cycle. 

Pliocene:  Central  western  Wyoming. 

E.  Blackwelder,  1915  (Jour.  Geol.,  vol.  23,  pp.  310-340).  The  oldest  erosion  cycle 
recognized  in  central  western  Wyo.  Assigned  to  Pllo.  Named  for  fact  that  the 
principal  remnants  of  Wind  River  Plateau  can  be  overlooked  from  Fremont  Peak. 

French  slate. 

Pre-Cambrian:  Southeastern  Wyoming  (Medicine  Bow  Mountains). 

E.  Blackwelder,  1926  (Geol.  goc.  Am.  Bull.,  vol.  37,  pp.  620,  622,  645,  649).  French 
si. — Largely  dark  brown  to  blackish  gray  phyllltes,  with  thin  beds  of  qtzltic  rocks 
and  some  laminae  rich  in  magnetite  and  hematite.  Thickness  2,000  ft.  Overlies 
Towner  greenstone,  with  probable  conformity.  Named  for  French  Creek,  the  south 
fork  of  which  runs  along  outcrop  of  the  fra.  for  several  mi.  Considered  of  early 
Algonkian  age. 

French  Bar  formation. 

Oligocene  ( ?) : British  Columbia. 

J.  D.  MacKenzie,  1921  (Canada  Geol.  Surv.  Summ.  Rept.  1920.  pt.  A,  p.  76). 

French  Creek  limestone  member. 

Mississippian : Northwestern  Pennsylvania. 

K.  E.  Caster,  June  9,  1934  (Bulls.  Am.  Pal.,  vol.  21.  No.  71,  pp.  135-136).  It  is 
here  proposed  that  upper  MeadvUte  Is.  be  known  as  French  Creek  Is.,  from  outcrops 
in  ravines  eroded  by  tributaries  to  French  Creek,  Crawford  Co.  Type  section  is 
ravine  at  “Glendale”  Cemetery,  in  Meadville  city.  Thickness  1 to  2 ft.  In  early 
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part  of  this  rept  this  Is.  was  called  Conneaut  l s.,  but  Conneaut  Is  withdrawn  as 
name  for  the  1b.,  at  request  of  G.  H.  Chadwick,  who  desires  to  apply  “Conneaut" 
to  a different  unit  In  same  region.  [Table  opp.  p.  61  shows  this  Is.  as  overlain 
by  Custards  sh.  memb.  (=upper  Meadville  sh.  of  early  repts)  and  underlain  by 
Harvest  Home  sh.  memb.,  all  included  in  his  Meadville  stage  (Meedville  mono  them).] 

French  Creek  shale.  (In  Wabaunsee  group.) 

Pennsylvanian : Northeastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore,  May  1,  1935  (Kans.  Geol.  Surv.  Bull.  20,  table  opp.  p.  14).  French 
Creek  sh.  underlies  Caneyville  Is.  and  overlies  Jim  Creek  1b. 

G.  E.  Condra.  late  in  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  pp.  9-10).  French 
Creek  sh.,  about  7 ml.  S.  of  Humboldt  [SE.  Nebr.?],  16  ft.  Divided  into  (de- 
scending) : Gray  sandy  sh.,  2 ft.;  Horton  coal,  2 to  4 inches;  dull-gray  argill. 
laminated  sh.,  6+  ft ; dull-gray  irregular  impure  Is.,  grading  laterally  into  ss.. 
10  Inches ; ss.  or  sh.,  gray  green,  bedded  locally  with  plant  remains,  6 ft. 
Underlies  Nebraska  City  Is.  and  overlies  Jim  Creek  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  49,  240).  French  Creek  sh. 
overlies  Jim  Creek  and  underlies  Caneyville  Is.  It  is  bluish  gray  or  yellowish 
brown,  clayey  to  sandy ; some  light-brownish  or  tan  ss.  in  upper  part ; Lorton  coal 
near  top.  Av.  thickness  30  ± ft.  Is  recognized  across  all  of  Kans.  Type  loc., 
French  Creek,  NK.  part  of  Pottawatomie  Co.,  Kans. 

French  Lick  stone.  (In  Chester  group.) 

Mississipplan : Southwestern  Indiana  (Orange  County). 

E.  T.  Cox,  1871  (Ind.  Geol.  Surv.  2d  Ann.  Rept.,  p.  81).  Fine-grained  reddish 
brown  gritstone  extensively  quarried  into  grindstones  and  whetstones.  Known 
on  mnrket  as  French  Lick  stone.  Supposed  to  be  same  as  llindostan  stone. 
[E.  M.  Kindle,  1896,  has  shown  that  French  Lick  stone  is  upper  ss.  of  Chester 
group,  while  Hindostan  stone  is  Penn,  and  a part  of  Mansfield  ss.] 

-Named  for  French  Lick  Springs,  Orange  Co. 

French  Pond  granite. 

Late  Devonian  or  late  Carboniferous : Northwestern  New  Hampshire 
(Moosilauke  quadrangle). 

M.  P.  Billings.  1935  (Geology  of  Littleton  and  Moosilauke  quads.,  N.  H.,  Moosilauke 
map,  pp.  28,  36).  French  Pond  granite. — Heterogeneous  body  of  granite  with 
3 phases.  Is  late  Dev.  or  late  Carbf.  Assigned  to  New  Hampshire  magma  series. 
Occurs  Just  W.  of  French  Pond. 

French  town  diorite. 

Age  ( ?) : Northeastern  Maryland. 

G.  P.  Grimsley,  1894  (Cincinnati  Soc.  Nat.  Hist.,  Jour.,  vol.  17).  Gabbro  diorite 
near  Frenchtown,  Cecil  Co.  Described  under  heading  Frenchtotcn  diorite. 

Frenck  shale. 

Pennsylvanian;  Northeastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept  3,  pp.  94,  96).  [See  under  Dover  Is.,  Moore  1932  entry.  On  p.  58  thickness 
is  given  as  21  ft.] 

R.  C.  Moore  and  G.  E.  Condra,  1932  (Oct.  1932  revised  chart),  transposed  Frenck 
sh.  and  Tabic  Creek  sh.  I restricted)  by  applying  Frenck  to  sh.  overlying  Dover 
Is.  and  Table  Greek  to  sh.  underlying  Dover  Is.  [Derivation  of  name  not  stated.] 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  10),  called  the  sh.  overlying 
Dover  Is.  the  Fricdrioh-Dry  sh.  and  the  sh.  underlying  Dover  Is.  the  Table 
Creek  sh.  and  did  not  use  Frenck  sh.  See  Kans.-Nebr.  chart  complied  by  M.  G. 
Wllmarth,  1936. 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22,  pp.  238.  240).  Frenck  sh.  (derived 
from  erroneous  spelling  of  French  Creek  on  maps)  was  applied  to  beds  btw. 
Dover  Is.  below  and  Jim  Creek  (Nebraska  City)  Is.  above,  and  is  abandoned. 
French  Creek  sh.  comprises  upper  part  of  what  was  termed  “Frenck  sh.”  in 
1932  Guide  Book. 

See  Kans.-Nebr,  chart  compiled  by  M.  G.  Wilmarth,  1936. 
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Fresh  Pond  moraine. 

Name  applied  by  J.  B.  Woodworth  to  the  glacial  ridge  forming  the 
highest  land  in  Cambridge,  Mass. 

Friar’s  Hill  series. 

Age  (?):  West  Indies. 

J.  W.  W.  Spencer,  1901  < London  Geol.  Soc.  Quart.  Jour.,  yoI.  57,  p.  498). 

Friar's  Hill  gravels  and  marls. 

Pleistocene : Antigua. 

A.  P.  Brown.  1914  (I’hlla.  Arad.  Nat.  Set.  Proc.,  vol.  05,  p.  605). 

tFrlekhnm  bed. 

U.  S.  G.  S.  Bull.  191,  p.  1(57.  (Error  for  Trickham  bed.) 

Friedrich  shale.  (In  Wabaunsee  group.) 

Pennsylvanian : Eastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore.  May  1,  1935  ( Kan*.  Geol.  Rurv.  Bull.  20,  table  opp.  p.  14).  Friedrich 
eh.  underlies  Jim  Creek  la.  nnd  overlies  Gmndhaven  la. 

U.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22,  pp.  49,  238).  Friedrich  eh.  1a 
here  proposed  to  include  clayey  and  sandy  beds  that  overlie  Grnndlinven  la.  and 
underlie  Jim  Creek  la.  The  unweathered  all.  la  chiefly  bluish  gray,  but  it 
commonly  weathers  yellowish  or  brownish.  I .orally  there  la  as.  In  upper  part, 
nnd  In  S.  part  of  Greenwood  Co.  a thin  coal  bed  near  top.  Av.  thickness  15  + 
ft.  Type  loc.,  Friedrich  Creek,  sec.  0,  T.  22  S.,  R.  11  E.,  Greenwood  Co.,  Kana. 

Frlcmlsville  blnck  shale.  (In  Concmnugh  formation.) 

Pennsylvanian:  Western  Maryland  (Allegany  and  Garrett  Counties). 

C.  K.  Swartz.  W.  A.  Price,  and  H.  Basaler.  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30, 
p.  574).  Fricnderille  black  eh. — Marine  fauna  (Cambridge?).  Underlies  Albright 
la.  nnd  overlies  Thomas  coal ; all  Included  In  Conenmugh  fm. 

C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  p.  00.  pi.  7).  Thomas  as.  ia  found 
above  Thomas  coal  at  places  In  Upper  Potomac  Basin,  replacing  Frlcmlsville  ah. 
(On  pp.  95,  98,  100  be  says  Frlendsvllle  sh.  la  same  as  Cambridge  black  ah.] 

Probnhly  named  for  occurrence  at  Frlendsvllle,  Garrett  Co. 

Frlendsvllle  formation. 

Pennsylvanian : Indiana. 

See  1935  entry  under  St.  Wendell  as. 

tFrijole  limestone  member  (of  Delaware  Mountnin  formation). 

Permian:  Western  Texas  (Guadalupe  and  Delaware  Mountains). 

W.  G.  Blanchard.  Jr.,  nnd  M.  J.  Davla,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  973,  987). 

Delaware  Mtn  fm.  in  Guadalupe  Mtns  la  capped  by  a dark  slialy  la.  that  will  be 

designated  In  this  paper  as  Frljole  le.  This  memb.  Is  extremely  persistent  and 
la  recognizable  In  well  cuttings  as  far  E.  as  western  Winkler  Co.  Below  Frljole 
la.,  deep  in  underlying  lie  la  ware  Mtn  as.,  other  la.  members  are  present  that 
lithologically  are  practically  Indistinguishable  from  Frljole  Is.  (Authors  showed 
(p.  988)  that  typical  Delnware  Mtu  fm.  of  Delaware  Mtns  included  in  its  upper 

part  the  equiv.  of  Capitan  Is.,  and  that  Frljole  la.  was  its  top  bed.  This  inter- 

pretation of  position  of  Frljole  Is.  1b  also  that  of  R.  E.  King,  1931  (Unlv.  Tex. 
Bull.  3042.  pp.  11-13)  and  E.  H.  Sellards,  1933  (Tex.  Unlv.  Bull.  3232,  pp.  159- 
160,  181).] 

Although  the  1929  publication  cited  is  first  known  appearance  of  Frljole  la. 
In  print,  the  name  had  for  2 or  3 yrs  previously  been  in  common  use 
among  geologists  working  in  the  region. 

Named  for  exposures  at  Frijole  P.  O.,  Culberson  Co. 

This  name  is  now  replaced  by  Lamar  la.  memb..  it  having  been  found  thut 
the  Is.  at  Frijole  P.  O.  is  not  top  memb.  of  Delaware  Mtn  fm.,  but  an 
older  Is.  See  W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.,  vol.  21,  No.  7). 
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Frijole  shale. 

Permian:  Western  Texas  (Loving  County). 

J.  E.  Adams,  1936  (A.  A.  P.  G.  Bull.,  vol.  20.  No.  6,  p.  785).  "Frijole”  sh.  is  locally 
misapplied  to  the  black  sh.  encountered  in  wells  at  top  of  Delaware  Mtn  section. 
Because  of  lack  of  suitable  name  Frijole  is  used  in  this  incorrect  sense  throughout 
present  paper.  This  sh.  is  upper  thin  dark  clastic  memb.  of  Delaware  Mtn  group. 
Cores  show  the  fm.  consists  of  3 members:  (1)  The  upper  23  ft.  is  hard,  dense 
black  silt  or  silty  sh. ; (2)  the  next  7 ft.  is  hard,  fine-grained,  thinly  laminated 
ks.  ; (3)  a 1-ft.  bed  of  dense,  hard  black  sh.  The  fm.  is  extensively  shattered  in 
some  local  areas  and  many  cracks  are  filled  with  veins  of  coarsely  crystalline  white 
calcite. 

Frio  clay. 

Tertiary  (Oligocene?)  : Eastern  Texas. 

E.  T.  Durable.  1894  (Jour.  Geol.,  vol.  2,  p.  554).  Frio  days. — Dark-colored  (green- 
ish gray,  red,  and  blue),  usually  massive,  gypseous  clays,  with  laminated  and  bedded 
sandy  clays,  sand,  and  sand  rock.  Overlies  Fayette  sands  (which  rest  on  Yegna 
clays),  and  underlies  Oakville  (Mio.).  Included  in  Eocene.  Typically  exposed 
btw.  Weedy  Creek  and  Oakville,  on  Atascosa  and  Frio  Rivers,  and  on  the  Nueces 
8.  of  Tllden. 

E.  T.  Dumble.  1903  (Am.  Inst.  Mg.  Engrs.  Trans.,  vol.  33,  pp.  913-987).  Frio  day* 
overlie  Fayette  sands  and  underlie  Oakville  beds  (Mio.).  Top  fm.  of  Lower  Clai- 
borne stage  of  Eocene. 

E.  T.  Dumble,  1911  (Tex.  Acad.  Scl.,  vol.  11,  pp.  50-51).  Frio  overlies  Fayette 
and  underlies  Corrigan  beds.  Is  top  subdivision  of  Claiborne  stage.  [The  t^or- 
rigan  IxhIk  are  now  called  Catahoula  tuff .1 

E.  T.  Durable,  1915  (Jour.  Geol.,  vol.  23,  pp.  481—498).  Frio  clays  overlie  Fayette 
and  uncon.  underlie  Jackson  (so  called].  Not  recognized  E.  of  Colorado  River  in 
Tex.  All  fossils  are  characteristic  of  Lower  Claiborne. 

J.  A.  Udden,  C.  L.  Baker,  and  E.  B5ae,  1916  (Univ.  Tex.  Bull.  44,  pp.  81,  8G-87). 
The  Frio  Is  a fm.  of  yellow  and  dark  clays  whieh  weather  white  and  are  accom- 
panied by  gyp.  Contains  few  marine  fossils.  . Total  thickness  660 ± ft.  Thins  to 
NK.  and  Is  not  found  E.  of  the  Colorado  and  perhaps  not  E.  of  San  Antonio  River. 
In  LaSalle  and  McMullen  Counties  it  consists  of  greenish  and  pinkish  ml.  com- 
pact, Jointed  clay  that  hns  small  lime  nodules  and  concretions  of  siliceous  Is. 
Lower  part  consists  of  fossiliferous  brown  marl.  Along  Rio  Grande  it  consists 
of  gray  and  green  gypseous  clays,  with  sands.  The  clays  often  weather  white 
and  contain  leaf  Impressions  and  ferruginous  and  calc,  concretions.  Outcrops  in 
Karnes,  Live  Oak.  McMullen,  Duval,  Webb.  Zapata,  and  Starr  Counties.  Belongs  to 
lower  Claiborne,  but  some  geologists  consider  Fayette  and  Frio  as  Jackson.  Frio 
overlies  Fayette  and  underlies  Corrigan  or  Catahoula  and  also  underlies  Oakville 
Miocene. 

E.  T.  Dumble,  1920  (Univ.  Tex.  Bull.  1869).  Of  the  few  marine  fossils  found  by  us 
in  Frio  clays  there  were  none  characteristic  of  beds  later  than  Lower  Claiborue, 
and  It  was  accordingly  referred  to  that  group.  There  Is  a possibility,  however, 
that  further  collections  may  show  that  it  belongs  to  Upper  rather  than  Middle 
Eocene. 

A.  C.  Trowbridge,  1923  (U.  8.  G.  8.  P.  P.  131D).  Frio  clay,  100  to  400  ft.  thick, 
overlies  Fayette  ss.  and  underlies  Oakville  ss.  The  Frio  and  Fayette  are  both  of 
Jackson  age. 

T.  L.  Bailey,  1923  (Univ.  Tex.  Bull.  2333).  Frio  fm.  ( Jackson ) in  Colorado  Co.  con- 
sists, in  wells,  of  black  noncalc,  gray,  green,  and  pink,  often  bentonitic  clay,  with 
some  beds  of  tuff  and  lignite.  Dark  colored  beds  contain  marine  fossils.  Shows 
an  apparent  alternation  btw.  fresh  and  salt  wnter  conditions,  and  may  be  partly 
if  not  largely  of  river-delta  origin.  Thickness  648  ft.  Overlies  Fayette  (Jackson) 
and  uncon.  underlies  Corrigan  fm.  ( — Catahoula  ks.). 

A.  Deusseu,  1924  (U.  8.  G.  8.  P.  I*.  126).  Frio  clay,  235  to  705  ft.  thick,  underlies 
Catahoula  ss.  and  overlies  Fayette  ss.  Assigned  to  post  Claiborne  Eocene. 

T.  L.  Bailey,  March,  1924  (Scl.,  n.  8.,  vol.  59,  pp.  299-300),  Introduced  Qucydan  fm. 
for  beds  (of  volcanic  origin)  uncon.  overlying  Frio  fm.  and  uncon.  underlying 
Oakville  ss. 

E.  T.  Dumble,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  No.  4,  July-Aug.,  pp.  424—436).  Frio 
yroup. — Gypseous  clays,  chiefly  with  sands  and  sandrock.  which  weather  white,  but 
when  wet  may  be  green,  blue.  red.  or  yellow;  contain  concretions  of  Is.  with 
manganese  dendrites.  Thickness  600+;  ft.  No  fossils  except  a leaf  impression, 
but  Jucksuu  age  is  indicated  by  fact  that  we  have  traced  what  we  consider  to  be 
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its  continuation  S.  to  Conchos  River  in  Mexico,  where  it  forms  n good  part  of 
I’omeranes  Mtus,  and  on  eastward-facing  slopes  of  those  mtns  it  is  overlain  by 
Lower  Olig.  beds.  Rests  uncon.  on  Whitsett  beds,  ulso  of  Jackson  age,  and  Is 
overlain  by  Oakville  ss. 

T.  L.  Bailey,  1926  (Univ.  Tex.  Bull.  2645).  The  name  Frio  fm.  Is  here  used  with 
a different  significance  from  its  usage  by  any  previous  writer,  so  far  as  known.  It 
here  designates  those  predominantly  argill.  strata  which  lie  conformably  or  dlscon. 
beneath  Gueydan  fm.  f Catahoula  tuff]  and  conformably  on  Fayette  fm.  Thickness 
0 to  250  ft.  Type  loc.  of  Frio  described  by  Dumble  in  1894  occurs  in  upper  part 
of  Gueydan  fra.  of  present  writer.  The  Frio  of  Dumble’s  1906  map  of  Live  Oak 
Co.  includes  most  of  Gueydan  and  practically  none  of  Frio  of  present  rept,  while 
in  McMullen  Co.  it  includes  the  Frio  and  most  of  lower  Gueydan  but  excludes  the 
beds  of  his  type  loc.  In  Live  Oak  Co.  The  Frio  as  defined  by  Dumble  In  1924 
is  practically  same  as  Gueydan  fra.  The  Frio  of  Trowbridge  las  mapped] 
(U.  S.  G.  S.  P.  P.  131D,  pp.  97-98,  1923)  includes  Frio,  Oakville,  and  Lagartn 
fms.  along  N.  side  of  Rio  Grande.  The  Frio  clay  of  Deussen  includes  Gueydan 
and  Frio  of  this  rept.  The  Frio  and  Fayette  compose  Jackson  group  in  this  area. 

The  '•'Gueydan  fm.  has  been  proved  to  be  same  as  the  Catahoula,  and  is 
now  called  Catahoula  tuff , since  in  Tex.  it  consists  chiefly  of  tuff. 

In  1931  the  name  “Yeager  clay”  was  introduced  by  Julia  Gardner  and  A.  C. 
Trowbridge  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  4,  p.  470)  for  the  nonvolcanic 
clays  underlying  Catahoula  tuff  and  overlying  Fayette  ss.  because  of  the 
many  conflicting  uses  of  Frio  clay.  Later,  however,  it  was  agreed  btw. 
Tex.  Geol.  Survey  and  U.  S.  Geol.  Survey  to  drop  the  name  “Yeager”  and 
to  adopt  in  its  stead  the  definition  of  Frio  clay  that  restricts  that  name 
to  the  beds  beneath  Catahoula  tuff  ( = tCorrigan  fm.  and  including  Fant 
tuff  memb.)  and  above  Fayette  ss.  or  Jackson  fm.  This  is  definition  of 
Frio  clay  at  present  approved  by  U.  S.  Geol.  Survey  and  by  Tex.  Geol. 
Surv.  according  to  Univ.  Tex.  Bull.  3232,  1933.  But  A.  C.  Ellisor 
(A.  A.  P.  G.  Bull.,  vol.  17,  No.  11)  includes  Fant  tuff  in  Frio  clay. 

Named  for  exposures  at  and  near  mouth  of  Frio  River,  Live  Oak  Co. 

Frisbie  limestone. 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  and  northwestern 
Missouri. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  92,  97). 
[See  under  Wyandotte  Is.  Derivation  of  name  not  stated.] 

N.  D.  Newell.  1935  (Kans.  Geol.  Surv.  Bull.  21,  pp.  18,  59).  Frisbie  Is.— Basal 
memb.  of  Wyandotte  Is.  Consists  of  1 to  3 ft.  of  gray,  even,  blocky  Is.,  In  one 
layer.  Named  for  Frisbie,  Johnson  Co.,  Kans.;  exposed  at  middle  of  N.  side  of 
sec.  17,  T.  12  S.,  R.  23  E.  Is  recognized  farther  into  NW.  Mo.  and  farther 
S.  Into  Miami  Co.,  Kans.,  thnn  any  other  memb.  of  Wyandotte  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Newell  is  author  of  this 
name. 

Frisco  limestone. 

Lower  Devonian:  Central  southern  Oklahoma  (Arbuckle  Mountains). 

C.  A.  ReedB,  1926  (Am.  Mus.  Nat.  Hist.  Jour.,  vol.  26,  pp.  470-473).  Massive 
bedded  coquina-like  gray  Is.,  0 to  20  ft.  thick,  which  rests  on  Bols  d’Are  fm.  Best 
exposed  in  bed  and  bank  of  Bois  d’Arc  Creek  and  in  vicinity  of  Coal  Creek  7 mi. 
S.  of  Frisco  [Pontotoc  Co.].  Is  top  fm.  of  Hunton  group.  Carries  Oriskany 
fauna.  Stratlgraphically  lower  than  Woodford  chert. 

In  1911  Reeds  named  top  fm.  of  Hunton  Is.  of  Taff  the  Bois  d'Arc  Is. 

Frog  Mountain  sandstone. 

Middle  Devonian  (Onondaga)  : Northern  and  central  Alabama  and  north- 
western Georgia. 

C.  W.  Hayes,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  p.  470).  Frog  Mtn  ss. — May  be 
Oriskany.  Underlies  Chattanooga  black  sh.  and  overlies  Itockwood  ss.  iu  Nlv. 
Ala.  and  NW.  Gu.  Assigned  to  Dev. 
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C.  W.  Hayes,  1895  (U.  S.  G.  8.  16th  Ann.  Kept.,  pt.  3,  pi*.  20  and  21  and  p.  555). 
Frog  Min  88. — Coarse  friable  ss.  and  sandy  sh.  containing  Lower  Dev.  fossils. 
Uncon.  underlies  Chattanooga  sh.  and  uncon.  overlies  Kockwood  ns.  in  NE.  Ala. 
and  NW.  Ga. 

C.  W.  Hayes.  1902.  (See  under  Armuchee  chert.) 

C.  Butts,  1927  (Am.  Jour.  Sci.,  5th.  vol.  14,  pp.  365-380).  All  Dev.  ass.  of  Ala.  have 
heretofore  been  called  Frog  Mtn  ss.,  but  the  300  ft.  of  Dev.  ss.  at  Frog  Mtn.  the 
type  loc.,  Is  all  of  Onondagn  age.  The  name  Frog  Mtn  *«.  is  therefore  here  re- 
stricted to  the  sss.  in  Ala.  that  are  of  Onondaga  age,  the  new  name  Clear  Branch  »*. 
is  introduced  for  the  sns.  in  Ala.  that  are  of  Oriskany  age,  and  the  new  name 
Ragland  ss.  is  introduced  for  the  sss.  in  Ala.  that  are  of  Hamilton  age.  The  re- 
stricted Frog  Mtn  ss.  is  present  In  Frog  Mtn  and  elsewhere  in  Cherokee  Co.  and 
N.  part  of  Calhoun  Co.,  and  also  at  Leeds,  Shelby  Oo.,  and  probably  farther  S.  to 
Shelby,  Calera,  and  Centerville  regions. 

C.  Butts,  1927  (U.  8.  G.  S.  Bessemer- Vandiver  folio.  No.  221,  p.  10).  Writer  has 
not  visited  Frog  Mtn  (Cherokee  Co.),  the  type  loc.,  but  E.  O.  Ulrich  found  that 
Frog  Mtn  *8.  at  that  locality  consists  of  150  ± ft.  of  coarse  red  ss..  with  Spirifer 
macrothyriM  and  Amphigenia  curta  (f)  at  top,  underlain  by  200  ft.  of  sandy,  calc., 
mag.?,  and  cherty  beds  with  rounded  quartz  grains  scattered  through  mag.  Is.  and 
quartz  grains  increasing  toward  bottom;  fossiliferous  cherty- looking  rock  at  bot- 
tom contains  Chonete * mucronatu*.  These  beds  are  all  of  Onondaga  age,  so  far 
as  evidence*  goes.  The  fm.  is  overlain  by  Floyd  sh.  and  underlain  by  Is.  of  Beek- 
mnntown  age,  probably  Newala  Is.  The  Frog  Mtn  ss.  extends  NE.  into  Ga.,  and 
is  present  in  upper  part  of  Armuchee  chert.  (See  under  Armuchee  chert.) 

Fromlosa  limestone. 

Ordovician : Southern  New  Mexico. 

• C.  [R.l  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  pp.  257-259;  Conspectus  of  geol. 
fm«.  of  N.  Mex.,  pp.  4,  7).  Frondosa  188. — Main  body  of  Mid  Ordovicic  series  in 
Franklin  Mtn  a,  which  carries  a Gulcnn-Trenton  fauna.  Thickness  100  ft.  (Deriva- 
tion of  name  not  stated.) 

Frontenac. 

Name  applied  to  a glacial  lake,  of  Pleist.  age,  in  Ontario  Basin. 

Frontenac  formation. 

Paleozoic  (pre-Ordovielan?)  ; Southeastern  Quebec  (Mount  Megantic  area). 

II.  W.  McOerrigle,  1935  (Quebec  Bur.  Mines,  Kept.  Minister  Mines  1934-35,  pt.  D, 
pp.  71,  74-78).  Pillow  lavas,  tuffs,  tuffaceous  sediments.  Underlie  large  part  of 
Mount  Megantic  area  of  Frontenac  Co. 

Frontier  formation.  (In  Colorado  group.) 

Upper  Cretaceous:  Western  Wyoming  and  southern  Montana. 

W.  C.  Knight,  1902  (Eng.  and  Min.  Jour.,  vol.  73,  p.  721,  In  a paper  on  Uinta  Co., 
SW.  Wyo.).  Frontier  fm. — A coal-b»*nring  ss.  fm.,  2,000 ± ft.  thick,  lu  which 
there  is  a thick  stratum  of  evenly  bedded  light-brown  gs.,  above  and  below  which 
are  beds  of  clny  and  sh.  Extends  N.  from  Kemmerer  an  unknown  distance  and 
8.  to  Dinmondvllle.  Cumberland.  Spring  Valley,  and  old  R.  R.  cut  Just  E.  of  Hilliard. 
Well  developed  at  town  of  Frontier.  Underlies  Hilliard  fm.  and  overlies  Cret.  beds 
of  Benton  age. 

W.  C.  Knight,  1903  (Geol.  Soe.  Am.  Bull.,  vol.  13,  pp.  542-544).  Frontier  fm.  has 
in  past  been  called  Fox  Hill*,  but  1 could  not  find  in  it  a Fox  Hills  fauna  such  as  is 
common  to  Fox  Hills  of  eastern  Wyo. ; therefore  have  named  the  beds  Frontier  fm. 
Is  characterized  by  Ontrea  soleniscu*.  Underlies  Hilliard  fm. 

A.  C.  Veatcb,  1907  (U.  8.  G.  8.  P.  P.  56,  on  SW.  Wyo).  Frontier  fm. — Alternating 
beds  of  yellow  and  gray  ss.  and  yellow,  gray,  and  black  carbonaceous  clays  with 
numerous  coal  beds.  Distinctive  Benton  fossils.  Thickness  2,200  to  2,600  ft.  In 
upper  part  of  fm.  is  Oyster  Ridge  ss.  memb.  Underlies  Hilliard  fm.  and  overlies 
Aspen  fm. 

In  Rook  Springs  uplift  is  overlain  by  Baxter  sh.  and  underlain  by  Aspen  sh. 
In  Hanna  Basin  and  elsewhere  in  Wyo.  it  underlies  Carlile  sh.  and  over- 
lies Mowry  sh. 
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Front  Range  granite  group. 

Pre-Cambrian : Colorado. 

T.  S.  Levering  and  others,  1935  (Geol.  map  of  Colo.).  Front  Range  granite  group. — 
Comprises  all  granites  and  related  rocks  In  Colo,  that  are  older  than  Uinta  Mtn 
group  and  younger  than  Needle  Mtns  group.  Includes  Cureoanti,  Vernal  Mesa, 
Powderhorn,  Twilight.  Eolus.  Tenmile,  Whitehead,  and  Trimble  granites  of  SW. 
Colo. ; also  Pikes  Peak,  Sherman,  Sliver  Plume,  Cripple  Creek,  and  Mount  Rosa 
granites  of  eastern  Colo.,  and  unnamed  granites  and  related  rocks  In  different 
parts  of  State.  Named  for  development  in  Front  Range. 

tFrostburg  formation. 

Permian : Western  Marylund. 

P.  T.  Tyson,  1837  (Md.  Acad.  Sci.  Trans.,  vol.  1,  pp.  92-98).  Frostburg  coal  fm. — 
Shales,  slates,  Iss.,  sss.,  and  coals,  13004;  ft.  thick.  Rests  uncon.  on  old  red  ss. 
Georges  Creek,  in  its  passage  from  Frostburg,  cuts  through  beds  of  the  series. 
Fossils;  but  no  marine  remains  found. 

W.  B.  Clark,  1897  (Md.  Geol.  Surv.  vol.  1,  pi.  13,  p.  188).  Frostburg  fm. — Lss., 
BS8.,  and  Bhalos,  the  Iss.  In  several  bunds  and  at  different  horizons;  most  important 
Is.  bed  forms  base  of  fm.  Thickness  of  fm.  0 to  250  ft.  Present  in  patches. 
Mapped.  Overlies,  apparently  conformably,  Klkgarden  fm.  and  underlies  Newark 
fm.  Probably  Term.  Named  for  Frostburg,  Allegany  Co. 

Same  as  Dunkard  group. 

Frozenhead  grit  (In  Anderson  sandstone.) 

Pennsylvanian:  Northern  Tennessee  (Morgan  County). 

L.  C.  Glenn,  1925  (Tcnn.  Geol.  Surv.  Bull.  33B,  pp.  324,  328).  Frozenhead  grit 
(p.  324)  ; Frozenhead  88.  (p.  328).  [Shown  in  section  of  Anderson  fin.,  as  lying 
about  25  ft.  above  Pilot  Knob  ss.  (basal  meinb.  of  Anderson).]  Top  lies  about 
300  ft.  below  top  of  Frozenhead  Mtn. 

Fruitland  formation. 

Upper  Cretaceous : Southwestern  Colorado  and  northwestern  New  Mexico. 

C.  M.  Bauer.  1910  (U.  8.  G.  S.  P.  P.  98P).  Fruitland  fm. — Brackish  and  fresh-water 
beds  conformably  overlying  Pictured  Cliffs  ss.  Consists  of  ss.,  sh.,  and  coal, 
ranging  from  sandy  sh.  and  shaly  or  clayey  ss.  In  all  conceivable  proportions, 
to  rocks  that  can  definitely  be  called  ss.  or  sh.  Lateral  and  vertical  variation 
of  beds  very  rapid.  Large  concretions  of  iron  carbonate  occur  at  several  horizons. 
The  fm.  Is  more  sandy  than  overlying  Kirtland  sh.,  Into  which  it  grades  through 
ss.  lenses  that  are  apparently  of  fluviatlle  origin.  Thickness  194  to  292  ft. 
Comprises  basal  part  of  so-called  Laramie  of  Holmes’  1877  rept.  Named  for  small 
settlement  on  San  Juan  River,  In  San  Juan  Co.,  N.  Mex.,  which  is  an  outcrop  of 
the  fm. 

J.  B.  Reeside,  Jr.,  1924  (U.  S.  G.  S.  P.  P.  134).  Fruitland  fm.  is  438  ft.  thick  on 
Florida  River ; 430  ft.  thick  in  Red  Mesa  quad.,  SW.  of  Durango,  Colo. ; on 
La  Plata  River  neur  Colo.-N.  Mex.  line  it  is  530  ft.  thick.  It  seems  most  logical,  in 
light  of  present  knowledge,  to  consider  both  Fruitland  and  overlying  Kirtland  sh. 
as  of  late  Montana  age,  possibly  — latest  part  of  Pierre  sh.  and  part  of  Fox  Hills 
ss.  of  region  E.  of  Rocky  Mtns. 

Fry  sand. 

A subsurface  sand,  of  Penn,  age,  in  Fry,  Byler,  George,  Smith-Ellis,  and 
Thrifty  fields,  Brown  Co.,  north-central  Tex.  Lies  at  1,350±  ft.  depth. 

tFucoides  cawlagalli  beds. 

Lower  Devonian : Southeastern  New  York. 

L.  Vanuxem,  1840  (N.  Y.  Geol.  Surv.  4th  Rept.,  p.  377).  FucoUles  caudagalll  beds. — 
An  argill.  mass,  in  placeB  somewhat  sandy,  of  a black  or  dark-green  color, 
which  becomes  lighter  and  by  long  weathering  blanches.  Is  extraordinary  for 
the  peculiar  fossil  which  It  contains.  Underlies  Schoharie  layers  [Schoharie 
grit]  and  overlies  Orlskany  ss. 

A paleontologie  name.  Replaced  by  Esopits  grit. 
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Fulda  sandstone. 

Permian : Central  northern  Texas. 

E.  C.  Case,  1907  (Am.  Mus.  Nat.  Hist.  Bull.  23.  pp.  600  602).  Fulda  ss. — Ss..  few 
Inches  to  20  ft.  thick,  varying  from  bright  blue  to  all  shades  of  brown,  yellow, 
buff,  and  brilliant  red;  in  places  very  massive.  Included  in  Clear  Fork  dir. 
Is  older  than  Wichita  cgl.  and  younger  than  Wichita  div. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  169).  Fulda  ss.  belongs  In  Clyde  fm., 
of  Wichita  group. 

Named  for  prominent  development  near  little  station  of  Fulda,  Baylor  Co. 

Fullerton  formation. 

Pleistocene  (Aftonian) : Southern,  central,  and  northern  Nebraska. 

A.  L.  Lugn  and  G.  E.  Condra,  1932  (Geol.  Soc.  Ain.  Bull.,  vol.  43,  No.  1,  p.  190). 
Fullerton  fm.  (Aftonian),  of  silt  and  clay,  8 to  60  ft.  thick,  rests  conformably 
on  Holdrego  fm. 

A.  L.  Lugn,  1934  (Nebr.  State  Mus.  vol.  1,  Bull.  41.  pp.  326,  343-345).  Fullerton 
fm. — Largely  tlu  vial  in  wash-out  wash  deimslts  of  dark  calc,  silt  and  clay  with 
some  sand.  Of  Aftonian  age.  Thickness  0 to  65  ft.  Covers  15,000 ± sq.  ml. 
Extends  continuously  under  Platte  River  Valley  and  plains  to  N.  and  S.,  but 
exposed  only  in  N.  part  of  State  and  at  Fullerton,  Nance  Co.  Occurs  also  in 
southern  central  Nebr.  Rests  conformably  on  Holdrege  fm.  and  is  overlain  uncon. 
by  Grand  Island  fm. 

Fuilington  shale. 

Lower  Cretaceous  (Comanche  series) : Central  southern  Kansas. 

F.  W.  Cragin,  1895  (Am.  Geol.,  vol.  16,  pp.  861,  379).  Fuilington  shale a. — Zone 
of  Qryphaca  roemeri,  constituting  lower  and  major  part  of  Kiowa  shales.  Divided 
into  Blue  Cut  shales,  or  zone  of  typical  and  abundant  G.  roemeri.  above,  and 
Black  Hill  all.  or  Wafer  sh.  below.  Underlies  Tucuracari  shales  and  overlie* 
Champion  shell  bed. 

Named  for  Fuilington  ranch,  at  Belvidere,  Kiowa  Co. 

Fulmer  Valley  sand. 

Name  applied  to  a subsurface  sand,  of  probable  Dev.  age,  in  SW.  N.  Y. 
See  N.  Y.  State  Mus.  Bull.  239,  240,  map  opp.  p.  16,  1922. 

Fulton  shale.  (In  Eden  group.) 

Upper  Ordovician;  Southwestern  Ohio,  southeastern  Indiana,  and  north- 
central  Kentucky. 

A.  F.  Foerste,  1905  (Sci.,  n.  s.,  vol.  22,  p.  150).  Fulton  layer.— Geographic  name 
for  Triarthrus  becki  horizon,  consisting  of  4 or  5 ft.  of  clay  at  base  of  the  Eden 
at  Cincinnati. 

Basal  fm.  of  Eden  group.  Regarded  by  E.  O.  Ulrich  as  of  latest  Utica 
age  and  by  R.  Ruedcmunn  as  of  earliest  Lorraine  age.  Is  overlain  by 
Latonia  sh. 

Named  for  Fulton,  formerly  a suburb  of  Cincinnati,  but  now  forming  part 
of  First  Ward. 

Fulton  shale  member  (of  Monongahela  formation). 

Pennsylvanian : West  Virginia,  western  Pennsylvania,  and  eastern  Ohio. 

G.  P.  Grimsley,  1907  (W.  Va.  Geol.  Surv.  Rept.  Ohio,  Brooke,  nnd  Hancock 
Counties,  p.  92).  Fulton  green  sh. — On  fresh  exposures  is  bright-green,  finely 
laminated  sh.,  but  weathers  bluish  green.  Thickness  0 to  5 ft.  Underlies 
Uniontown  Is.  and  overlies  Ben  wood  Is.  Exposed  at  Fulton.  Ohio  Co.,  W.  Va. 

The  Ohio  and  W.  Va.  Geol.  Surveys  in  1931  applied  Amoldshurg  U.  to  lower 
part  of  Uniontown  Is.  of  previous  usage,  and  restricted  Union-town  to 
younger  beds. 
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Fulton  loam. 

Pleistocene:  Western  Kentucky. 

F.  J.  Fohs,  lf>07  (Ky.  Geol.  Surv.  Bull,  9,  p.  67).  Fulton  loam. — Brown  loam. 
0 to  15  ft.  thick,  composing  upper  part  of  Columbia  fm.  Overlies  Fort  Hudson 
clays  (lower  part  of  Columbia  fm.)  and  underlies  Recent  alluvium. 

Probably  named  for  Fulton  or  for  Fulton  Co. 

Funeral  conglomerate. 

Tertiary:  Southwestern  Nevada  and  southeastern  California. 

C.  [R.]  Keyes,  1923  (Pan- Am.  Gool.,  vol.  40.  pp.  52.  78).  Funeral  cfjls. — Term 
suggested  for  main  travel  beds  superposing  the  borate  sediments  in  1 tenth  Valley 
region,  where  the  deposits  are  finely  developed  on  flanks  of  Funeral  Range. 
[NE.  of  Death  Valley  in  SE.  Calif.].  Compose  lower  fm.  of  Virgen  [Virgin] 
series  in  Nev.  Plio.  perhaps. 

Funston  limestone.  (In  Council  Grove  group.) 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1031  (Nebr.  Geol.  Surv.  Bull.  6,  2d  scr.,  p.  23). 
Funston  Is.  is  new  name  for  middle  part  of  Speiser  sh.  as  defined  by  Condra  in 
1027.  In  Nebr.  it  consists  of  (descending):  (1)  Gray  Is.,  1 ft.  or  more;  (2) 
greenish  argill.  sh.,  2 ft.  or  more;  (3)  gray  Is.,  1 ft.  or  more;  (4)  massive  aren. 
Is.  that  weathers  yellowish,  lVa  to  2 ft.  In  southern  Kans.  the  basal  gone  is  2 
or  more  ft.  thick  and  becomes  dominant  part  of  the  memb.  at  type  loc..  In  bluffs 
of  Kansas  River  Valley  8.  of  Funston,  Kans.  Named  for  Camp  Funston,  Riley 
Co.,  Kans.  Underlies  Speiser  sh.  restricted  and  overlies  Blue  Rapids  sh. 

G.  E.  Condra,  103o.  (See  under  Ififfclou:  Is.) 

Furnace  limestone. 

Upper  Cumbrian  (?),  Ordovician  (?),  and  Mississlppian  (?):  Southern 
California  (San  Bernardino  Mountains). 

F.  E.  Vaughan,  1922  (Calif.  Univ.  Pub.,  Dept.  Geol.  Scl.  Bull.,  vol.  13,  No.  9.  pp. 
344,  352-365,  and  map).  Furnace  Is. — White  to  nearly  black  coarsely  crystalline 
Is.,  4,500  ft.  or  more  thick.  Grades  downward  Into  Arrastre  qtzite  and  grades 
upward  into  Saragossa  qtzite.  Is  intruded  by  granites.  No  fossils  found.  Probably 
Upper  Camb.  und  Ord. 

A.  O.  Woodford  and  T.  F.  Ilarriss,  1928  (Calif.  Univ.  Pub.,  Dept.  @eol.  Scl.  Bull., 
vol.  17,  p.  270).  Fossils  collected  close  to  top  of  Furnace  Is.  are  pronounced  by 
G.  il.  Girty  to  be  prolaibly  Carbf.,  and  more  probably  Miss,  than  Penn,  or 
Perm.  Thus  a Miss.  (?)  age  is  suggested  for  at  least  a part  of  Furnace  fin. 

Named  for  Furnace  Canyon,  San  Bernardino  Co.,  w’hich  is  cut  in  the  fm. 
Furnacean  series. 

C.  [R.]  Keyes,  1923  (Pan-Am.  Geol.,  vol.  40,  pp.  52.  78).  Furnacean  scries  is 
locally  used  to  designate  the  chief  borate-bearing  beds  of  Death  Valley  dist..  fully 
outcropping  in  Furnace  Canyon,  E.  of  Death  Valley,  Inyo  Co.,  SE.  Calif.  In 
Nev.  divided  into  Mlllett  clays  above  and  Redblil  sss.  below.  Older  than  Piutean 
series  and  younger  than  Amurgosan  series.  Of  Miocene  uge. 

Furnaceville  iron  ore. 

Silurian : Central  and  western  New  York. 

J.  M.  Clarke.  1906  (N.  Y.  State  Mus.  2d  Rept.  IMr.  Sci.  Dlv.,  1905,  p.  12).  [See 
under  Irondequolt  Is.  ] 

C.  A.  Hartnagel,  1907  (N.  Y.  State  Mus.  Bull.  114,  p.  20).  Furnaceville  ore. — 
Included  in  Clinton  fm.  of  Rochester  and  Onturlo  Beach  quads.  Underlies 
Wolcott  la.  and  overlies  Sodus  sh. 

G.  H.  Chadwick,  1908  (Sci.,  n.  s.,  vol.  28,  pp.  346-348).  The  Furnaceville  ore  bed 
lies  in  and  not  brio w Wolcott  Is.  [J.  M.  Clarke,  1910  (N.  Y.  State  Mus.  Bull. 
140)  treated  Furnaceville  as  distinct  fm..  but  E.  O.  Ulrich  (Geol.  Soc.  Am.  Bull.. 
voL  22,  pi.  28,  1911)  apparently  included  It  in  W'olcott  Is.,  since  he  showed 
W'olcott  resting  on  Sodus  sh.] 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19.  p.  48).  Furnaceville  iron  ore 
occurs  at  Rochester  und  extends  E.  into  Wayne  Co.,  where  it  is  typically  developed 
in  vicinity  of  Furnaceville,  and  where  it  directly  overlies  Sodus  sh.,  but  at 
Rochester  a thin  band  of  Is.  intervenes  btw.  Sodus  sh.  and  the  ore. 
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G.  H.  Chadwick  1018  (Geol.  Soc.  Am.  Bull.,  vol.  29.  pp.  327-368).  Sod  us  sh. 
restricted  to  upper  part  of  Sodus  sh.  ns  previously  defined  and  used,  the 
underlying  beds  down  to  top  of  Tborold  ss.  being  named  (descending)  : Sterling 
Station  ore,  Reyna  leg  is.,  Fumacevillc  ore.  Bear  Creek  sh.,  and  Maplewood  sh. 
The  iron  ore  underlying  true  Wolcott  is.  is  here  named  Verona  iron  ore.  The  true 
Fumact  villc  ore  is  a much  older  bed.  Ilartnagel  miscorrelated  Wolcott  Is.  with 
the  much  older  Reynalea  Is.  The  iron  ore  overlying  Wolcott  Is.  is  here  named 
Wolcott  Furnace  ore. 

E.  O.  Ulrich,  1923  (Md.  Geol.  Surv.  811.  vol.,  p.  191),  included  Fumaccville  sh. 
In  Reynales  Is.  On  p.  347  he  included  Fumaoeville  ore  in  Reynales  Is. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Udb.  10,  pp.  317,  324,  325),  itfcludcd  Fumace- 
rille  ore  in  U<  yuales  Is.,  of  which  it  is  said  to  be  basal  4 ft. 

Furnace  ville  shale. 

Silurian:  Central  and  western  New  York  and  western  Ontario. 

M.  Y.  Willlnms,  1919  (Canada  Gepl.  Surv.  Mem.  Ill,  p.  47),  used  Fumacerille 
( Sod  us  i nh.  memb.  for  part  of  Clinton  fm.  in  Ontario;  and  G.  S.  llume.  1932 
(Canada  Geol.  Surv.  Econ.  Geol.  ser.,  No.  9,  p.  24),  used  Furnace  ville  sh.  in 
Ontario. 

See  also  1923  entry  under  Fumaccville  iron  ore . 

Fuson  shale.  (In  Inyan  Kara  group.) 

Lower  Cretaceous:  Western  South  Dakota,  southeastern  Montana  (in 
wells),  eastern  Wyoming,  and  northwestern  Nebraska. 

N.  II.  Durton,  1901  (U.  S.  G.  S.  21st  Ann.  Rept.,  pt.  4,  p.  530).  F«*on  fm. — 
Very  flne-graiuod  sss.  and  massive  shales  and  clay ; of  white,  gray,  buff,  purple, 
and  maroon  colors.  Thickness  30-100  ft.  •Underlies  Dakota  ss.  as  here  restricted 
and  overlies  Minnewaste  Is.  Included  in  Dakota  ss.  of  previous  repts.  Striking 
exposures  In  Fuson  Canyon  [on  E.  side  of  Black  Hills,  S.  Dak.],  for  which  it  is 
named. 

W.  W.  Rubey  (1930)  made  this  top  fm.  of  Inyan  Kara  yroup,  q.  v. 

Fusselman  limestone. 

Silurian  (Niagaran)  : Western  Texas  and  southern  New  Mexico. 

G.  B.  Richardson,  1908  (Am.  Jour.  8cl.,  4th,  vol.  25,  pp.  476.  479-480).  Fusselman 
Is. — Massive,  whitish,  mag.  Is.  approx.  1.000  ft.  thick.  Overlies  Montoya  Is.,  ap- 
parently conformably.  Underlies  llueco  Is.,  also  apparently  conformably.  Contains 
fossils  of  upper  Niagaran  age.  Outcrops  in  El  1’aso  quad.,  in  Franklin  and  llueco 
Mtns. 

Named  for  exposures  in  Fusselinan  Canyon,  Franklin  Mtns,  N.  of  El 
Paso,  Tex. 

Gabhs  formation. 

UpI*T  Triassic:  Southwestern  Nevada  (Tonopah  and  Hawthorne  quad- 
rangles). 

S.  W.  Muller  and  II.  G.  Ferguson,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  pp.  241-252). 
Gabbs  fm. — Purple  to  black  sh.  and  dark-brown  to  black  Is.,  420  ft.  thick.  Con- 
formably underlies  Sunrise  fm.  (Lower  Jurassic)  and  conformably  overlies  Luning 
fm.  (Upper  Triassic).  Fossils  from  middle,  base,  and  top.  Assigned  to  Upper 
Triassic.  Named  for  Gabbs  Valley  Range,  where,  in  New  York  Canyon  area,  it 
is  best  exposed. 

Gabilan  limestone. 

Pre-Jurassic  (?):  Western  California  (San  Francisco  Bay  region). 

G.  F.  Becker,  1888  (U.  S.  G.  S.  Mon.  13,  pp.  128,  181).  Gavilan  Is.— In  Gavllan 
Range  [spelled  Gabilan  by  U.  S.  Geographic  Board],  some  60  mi.  S.  of  Bay  of 
San  Francisco,  the  lowest  sed.  fm.  encountered  is  in  part  Is.,  which  at  polnta  is 
very  crystalline.  Associated  with  it  arc  rocks  of  Archean  gneiss  type.  It  is 
possible  it  Is  a memb.  of  Knoxville  series  much  more  metamorphosed  than  usual, 
but  It  appears  more  probable  It  is  a remnant  of  some  older  fm.  which  has  perhaps 
undergone  repeuted  met  a morphism. 

Is  now  known  to  be  of  pre-Franciscan  age,  and  In  San  Francisco  region 
occurs  as  inclusions  in  quartz  dioritc  that  has  been  called  “Montara 
granite,”  of  late  Jurassic  (?)  age.  (See  also  under  Sur  series .) 
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tGabouri  limestone. 

Mississipplan : Central  eastern  Missouri. 

I.  N.  Nicollet,  1843  (Kept  intended  to  illustrate  a map  of  the  Hydrog.  Basin  of 
Upper  Mississippi  River;  26th  Cong.,  2d  sess.,  S.  Ex.  Doc.  237,  p.  33),  used  once, 
casually,  “Gabouri  Is.”  for  what  he  a few  sentences  farther  along  called  “oolitic 
Is.  of  the  Gabouri”  exposed  at  Ste.  Genevieve,  Mo.  According  to  C.  IR.l  Keyes 
(Pan  Am.  Geol.,  vol.  44,  pp.  149-150,  1925 » the  Gabouri  Is.  of  Nicollet  is  Spergeti 
Is.,  and  he  would  revive  Nicollet’s  name.  The  only  known  uses  of  “Gabouri”  iu 
literature  are  Nicollet’s  casual  use  and  Keyes’  proposed  revival  of  the  term. 

Gnbriola  formation. 

Upper  Cretaceous:  British  Columbia. 

C.  H.  Clapp,  1912  (Canada  Geol.  Surv.  Summ  Kept.  1911,  p.  100). 

Gaffney  marble. 

Cambrian  (probably  Lower)  : Southern  North  Carolina  and  northwestern 
South  Carolina. 

A.  Keith  and  D.  B.  Stcrrett,  1921  (Limestones  and  marls  of  N.  C.,  by  G.  F.  Lougblln 
ct  al.  : N.  C.  Geol.  and  Econ.  Surv.  Bull.  28,  pp.  28,  72-75).  Gaffney  marble. — 
A rather  variable  fm.  ranging  from  very  fine  to  medium  fine-grained  marble,  ami 
from  bluish  gray  to  white  In  color.  Most  of  it  has  n schistose  or  banded  struc- 
ture, made  more  evident  by  presence  of  impurities,  such  as  mica  und  hornblende. 
In  some  places  the  marble  Is  highly  mugnesinu.  Thickness  30  to  300  ft.  Over- 
lies  Blacksburg  schist.  Is  of  Camb.  age,  probably  Lower  Camb. 

Named  for  exposures  at  Gaffney,  Cherokee  Co.,  S.  C. 

Gape  shale.  (In  Chase  group.) 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6.  2d  ser.,  p.  45).  Gage 
8h. — Top  metnb.  of  Doyle  fm.  Consists  of  shales,  of  alternating  gray,  greenish 
gray,  nnd  chocolate  red  colors.  Thickness  Increases  from  28  ft.  in  Nebr.  to  50 
ft.  in  southern  Kans.  Overlies  Towanda  Is.  metnb.  and  underlies  Stovall  Is. 
memb.  of  Winfield  fnt.  Named  for  Gage  Co.,  Nebr.  Type  loc.  btw.  1 and  2 ml. 
S.  of  W.  side  of  Wymore,  Nebr. 

Gagn£  Brook  series. 

Ordovician  ( ?) : Quebec. 

F.  R.  Burton,  1931  (Quebec  Bur.  Mines  Ann.  Rept.  1930,  pt.  D.  p.  109). 

tGaincsville. 

Lower  Cretaceous  (Comanche  series) : Northeastern  Texas  and  southwest- 
ern Arkansas. 

F.  W.  Cragin,  1895  (Am.  Geol.,  vol.  16.  pp.  384-385).  If  it  be  needful  to  sometimes 
use  a collective  name  for  the  Washita  and  Denison  divisions  of  Comanche  series, 
the  name  Gainesville,  from  the  north  Tex.  town  of  that  name,  which  practically 
marks  tidy  btw.  Washita  nnd  Denison,  Is  appropriate.  (Ills  Washita  div.  included 
Denton.  Fort  Worth,  and  Duck  Creek.  His  Denison  dlv.  included  Grayson,  Choctaw, 
Pawpaw,  and  North  Denison.] 

Practically  synonymous  with  Washita  group. 

Gainesville  sand. 

A subsurface  sand,  of  Middle  Dev.  age,  in  western  Ky. 

Gakona  formation. 

Eocene  (upper)  : Southeastern  Alaska  (central  Copper  River  region). 

W.  C.  Mendenhall.  1905  (U.  8.  G.  S.  P.  P.  41,  p.  52,  map).  Gakona  fm.— Fresh  water 
deposits.  Upper  part  soft,  fissile  or  massive  gray  or  buff  shales,  with  interbedded 
gravel,  sand,  and  lignite  beds.  Lower  part  coarse,  thoroughly  Indurated  cgl..  at 
least  590  ft.  thick;  appears  to  be  basal  memb.  Thickness  of  fm.  2,000+  ft.  Con- 
tains Ho.  plants.  Occurs  E.  of  Gakona  Glacier. 

Galatia  sandstone.  (In  McLeansboro  formation.) 

Pennsylvanian:  Southeastern  Illinois  (Saline  County). 

G.  H.  Cady,  1926  (111.  State  Acad.  Set.  Trans.,  vol.  19.  pp.  256-258).  Galatia  — 
A cuesta-formlng  ss..  about  75  ft.  thick,  lying  about  500  ft.  above  base  of  McLeans- 
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boro  fm.  Lies  strat.  higher  than  Brushy  Creek  sb.  and  alno  about  100  ft.  higher 
than  an  unexposed  Ik.  that  1b  correlated  with  Shoal  Creek  la.  Crops  out  about 
lit  mi.  N.  of  Galatia,  Saline  Co. 

Gale  sand. 

Pleistocene  (Wisconsin)  : Western  Washington  (Puget  Sound  region). 

B.  Willis  and  G.  O.  Smith,  1809  (U.  S.  G.  S.  Tacoma  folio,  No.  54).  Qale  sands. — 
SUIT  and  clayey  sands  derived  from  Osceola  till;  partly  stratified  and  partly  washed 
and  redistributed.  Steilacoom  gravels  differ  from  Gale  sands  in  their  prevailing 
coarseness.  Named  for  creek  lu  Tacoma  quad.,  which  flows  across  part  of  ar«*a 
covered  by  Gale  sands. 

Galena  dolomite. 

Middle  Ordovician  (Trenton)  : Northern  Illinois,  Iowa,  and  southern  Min- 
nesota and  Wisconsin. 

J.  Hall,  1851  (Ropt.  on  geol.  of  Lake  Superior  land  district,  by  J.  W.  Foster  and 
J.  I).  Whitney,  pt.  2,  pp.  146-148).  In  going  westward  [from  Escanaba  River  J I 
had  not  an  opportunity  of  observing  the  overlying  deposits  of  Trenton  Is.  until  I 
arrived  in  Wis.  Here,  in  numerous  localities,  as  well  as  in  111.  and  Iowa,  the 
deposit  above  that  which  is  marked  by  an  abundance  of  fossils  characteristic  of 
the  Trenton,  Is  a grey,  or  drab-colored  Is.,  very  friable,  forming  part  of  “cliff  Is.”  of 
Ohio  and  Ind.  repts,  and  is  called  by  Dr.  Owen,  in  his  rept  on  Lead  region,  the  “upper 
mag.  Is.”  From  its  position  and  lithological  characters  It  appears  that  this  Is., 
which  is  principal  lend-bearing  rock  in  these  States,  is  a continuation  of  that 
noticed  on  the  Escanaba,  lying  above  the  fossiliferous  beds  of  Trenton  Is. ; but 
that  it  has  increased  in  thickness,  as  traced  westwardly,  and  becomes  an  important 
memb.  of  the  series ; and  hence  we  buve  designated  it  in  the  classification  of  the 
rocks  as  “ Qalcna  Is."  In  neighborhood  of  Galena,  Dubuque,  Mineral  Point,  and 
other  places  there  are  numerous  localities  where  a direct  succession  in  the  beds  may 
be  traced.  It  is  very  evident  that  this  Is.  diminishes  in  thickness  eastwardly  from 
these  points,  nnd  becomes  a very  subordinate  memb.  of  the  series,  losing,  at  same 
time,  its  metalliferous  character.  This  lead-bearing  rock,  as  before  observed,  rests 
upon  fossiliferous  strata  of  Trenton  age.  The  galena  sometimes  penetrates  the 
Trenton  series,  in  films  or  sheets,  but  does  not  form  veins,  as  in  the  gray  heavy- 
bedded  Is.  above.  From  all  the  evidence,  therefore,  the  lead-bearing  or  Galena  Is. 
must  be  regarded  as  a distinct  memb.  of  lower  Sil.  system,  which  is  not  recognisted 
to  E.  Believed  to  underlie  Hudson  River  group,  but  relations  not  positively  deter- 
mined. (In  strat.  columns  on  pp.  2 and  5,  by  J.  W.  Foster  and  J.  D.  Whitney, 
Qalcna  Is.  is  placed  beneath  so-called  Hudson  River  group  and  above  Trenton  la*.] 

J.  Hall.  1858  (Iowa  Geol.  Surv.  Rept.  1855-57,  vol.  1,  pt.  1,  pp.  42,  56,  57,  58.  60). 
Galena  Is. — This  rock,  which  succeeds  Trenton  Is.  proper,  or,  as  shown  in  preceding 
sections,  alternates  with  that  rock  at  junction  of  the  two,  is  a most  important  and 
interesting  fm.  in  Iowa.  It  is  a gray  or  drab-colored,  often  yellowish,  porous,  and 
subcrystalline  rock,  usually  friable  but  sometimes  compact  and  possessing  a con- 
siderable degree  of  tenacity.  It  varies  in  different  parts  of  its  extent ; the  porous 
and  friable  character  being  that  prevailing  in  central  part  of  Its  greatest  develop- 
ment, while  other  characters  supervene  toward  its  northern  and  northwestern 
margin.  This  rock  has  been  designated  by  Dr.  Owen  “Upper  Mag.  Is  ;H  but  this 
term,  as  originally  applied,  Included  also  Niagara  Is.,  causing  the  two  to  be  con- 
founded for  a long  time;  and  in  order  to  avoid  the  difficulty  arising  therefrom  the 
name  Qalcna  Is.  has  been  proposed.  The  great  interest  of  this  rock  arises  from  its 
being  the  chief  depository  of  the  lead  ore  found  in  Iowa.  111.,  and  Wis.  [On 
p.  290,  by  J.  D.  Whitney,  is  statement  that  city  of  Galena  1 111.1  Is  surrounded  by 
bluffs  of  Galena  Is.  On  p.  850.  also  by  Whitney,  is  statement  that  Galena  Is.  is  most 
fully  and  characteristically  developed  on  Miss.  River  In  neighborhood  of  Galena  and 
Dubuque.]  Thickness  fpp.  42,  56.  57,  58]  80  to  250  ft.  (The  so-called  Trenton  Is. 
of  Hall  Is  Platteville  Is.  of  modern  nomenclature,  and  is  of  Black  River  age.  1 

The  Galena  dol.  continued  for  many  years  to  be  classified  as  post-Trenton, 
although  J.  Hall  in  1802  (Wis.  Geol.  Surv.  Rept.  1,  pp.  82-33)  assigned  it 
to  Trenton  group.  In  1873  (Minn.  Geol.  Nat.  Hist.  Surv.  1st  Ann  Rept.) 
N.  H.  Winchell  stated  that  lower  beds  of  Galena  are  interstratified  with 
underlying  Trenton  Is.,  but  he  and  others  continued  to  treat  Galena  as 
post-Trenton.  In  1879  (Geol.  and  Nat.  Hist.  Surv.  Minn.,  vol.  3,  pt.  2, 
Final  Rept.,  p.  lxxxix)  N.  II.  Winchell  and  E O.  Ulrich  assigned  the 
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Galena  to  the  Trenton  and  the  underlying  so-called  Trenton  shales  and 
lss.  to  the  Black  River.  In  1802  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  332- 
368)  C.  W.  Hall  and  F.  W.  Sardeson  also  definitely  assigned  the  Galena 
to  the  Trenton,  and  divided  it  and  the  underlying  bods  (also  called  Tren- 
ton) Into  several  faunal  stones.  In  180.1  (Am.  Geol.,  vol.  15,  pp.  33-39) 
N.  H.  Winehell  stated : “It  may  therefore  be  considered  that  Galena  Is.  is 
only  a phase  of  the  Trenton  intensified  in  its  type  region  and  fading  out 
in  all  directions.”  In  1005  II.  F.  Bain  (U.  S.  G.  S.  Bull.  210,  pp.  18-19) 
introduced  Platteville  Is.  for  the  beds  underlying  the  massive-bedded 
Galena  dol.  in  NW.  111.  and  SW.  Wis.,  which  he  stated  are  pre-Trenton. 
In  1906  the  upper  beds  of  Plattevllle  Is.  of  Bain  were  removed  from  tho 
Platteville  by  S.  Calvin,  who  named  them  Deeorah  sh.  and  included  them 
in  his  Platteville  stage. 

Since  1906  Galena  dol.  has  been  generally  accepted  as  of  Trenton  age,  as 
overlying  Decorah  sh.,  and  as  underlying  Maquoketa  sh.  in  upiier  Miss. 
Valley  region.  However,  A.  C.  Trowbridge  et  al.,  1935  (Kept.  Otli  Ann. 
Field  Couf.  Kalis.  Geol.  Soc.,  llg.  1,  p.  61,  etc.),  use  Trenton  ( Galena ) 
group  to  include  (descending)  Dubuque,  Stewartvilie,  Prosser,  and  De- 
corah exclusive  of  Speckts  Ferry  mernb.  of  Kay,  which  they  include  in 
underlying  Platteville  Is.  On  p.  286  Kay  also  used  this  classification,  but 
on  p.288  he  stated  that  in  northern  Iowa  and  Mian,  “it  is  more  convenient 
[Italics  are  Kay's]  to  consider  the  Spechts  Ferry  as  a lowest  inemb.  of 
Decorah  fm.” 

Named  for  excellent  exposures  in  bluffs  of  Mississippi  River  in  neightmr- 
hood  of  Galena,  Joe  Daviess  Co.,  III. 

See  also  under  necorah  sh.  and  Platteville  Is. 

[Galena  series. 

Middle  Ordovician:  Upper  Mississippi  Valley  region. 

F.  W.  Sardeson.  1800  (Am.  Geol.,  vol.  18.  pp.  356-308).  Qalrna  nrrira  is  hero  used 
to  designate  the  fms.  that  have  been  called  Trenton  (roup  In  Iowa.  111.,  Wis..  and 
Mlnu.  I Included  (descending)  Galena  dol..  Deeorah  sh.,  and  Platteville  Is.  of  cur- 
rent noimwlature.  The  Galenn  ami  upper  part  of  the  Deeorah  arc  of  Trenton  age, 
hut  the  Platteville  1b  now  generally  considered  to  be  of  Blnrk  River  age.] 

A.  C.  Trowbridge  et  al.,  1935  (Conf.  Kept.  Kntis.  Geol.  8o<\),  employed  Trenton 
( Galena ) group  to  Include  Galenu  1b.  and  Deeorah  sh.  of  previous  repts.  but  this 
was  not  adopted  by  Iowa,  111.,  Minn.,  and  Wis.  State  Surveys,  which  adhered  to 
Galena  dol.  for  the  beds  overlying  Deeorah  sh. 

Galena  King  limestone. 

Miners’  local  name  for  the  principal  ore-hearing  is.  in  Galena  mine,  Stockton 
dist.,  central  northern  Utah.  Occurs  in  lower  part  of  Oquirrh  fm. 
(Penn.).  Lies  550±  ft.  below  Paisley  Is.  and  about  113  ft.  above  Ram- 
bler fm.,  both  local  miners’  terms.  (See  U.  S.  G.  S.  P.  P 173,  1932.) 

Galesburg  shale.  (In  Kansas  City  group.) 

Pennsylvanian:  Eastern  Kansas,  northwestern  Missouri,  southeastern  Ne- 
braska, and  southwestern  Iowa. 

G.  I.  Adams.  1903  (U.  S.  G.  S.  Bull.  211,  p. -38).  QaUxburg  shnUn. — Fossil Iferous, 
sandy  shales,  75  to  100  ft.  thick,  underlying  Dennis  Is.  and  overlying  Ilertha  1h. 
[Later  work  proved  this  lower  Is.  not  to  be  the  Ilertha  but  the  younger  Bethany 
Falls  Is.] 

II.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  13).  Qalc&burg  sh. 
tnemb.  of  Knneas  City  fm.  (5  to  10  ft.  thick  in  NW.  Mo.)  underlies  Winterset 
(“Dennis”)  Is.  inemb.  (25  to  40  ft.  thick)  and  overlies  Bethany  Falls  Is.  memb. 

I This  definition  of  Galesburg  Bh.  was  followed  for  many  years.  In  Kans.  the 
Kansas  City  deposits  arc  treated  as  a group  by  U.  S.  Geol.  Survey  and  Galesburg  sh. 
as  a fm.  In  SE.  Kuos,  the  Galesburg  is  treated  as  a memb.  of  Coffey ville  fm.] 
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In  1932  (Kans.  Geol.  Soc.  8th  Ann.  Field  Conf.  Guidebook,  pp.  91,  97)  R.  C. 
Moore  (1)  revived  Dennis  Is.;  (2)  divided  it  into  (descending)  Winterset 
Is.  memb.  (“same  as  Winterset  as  previously  recognized  in  Kansas  and 
Mo.”),  Stark  sh.  memb.,  and  Canville  Is.  memb.;  and  (3)  stated:  So-called 
Galesburg  sh.  of  Kansas  City  is  mainly  Stark  sh.  Moore  also  assembled 
Bethany  Falls  Is.  and  underlying  beds  into  a fm.  which  he  named  Swope 
Is.  (q.  v.),  and  assembled  Dennis,  Galesburg,  and  his  Swope  Is.  Into  his 
Bronson  group. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Ball.  21),  stated  that  Stark  sh.  and  Canville  Is. 
are  present  at  both  Dennis  and  at  Galesburg,  and  that  they  are  included  in  Gales- 
burg sh.  of  Kansus  City  area,  but  he  includes  them  in  the  Dennis,  as  explained 
under  Dennis  It. 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22,  pp.  92 -f).  In  Linn  Co.,  where  Can- 
ville Is.  disappears.  Stark  sh.  rests  on  Galesburg  sh.,  and  lower  1 to  3 ft.  of 
Stark  sh.  being  there  black  fissile  sh.,  it  is  easy  to  separate  Stark  and  Galesburg 
shales.  (Upper  part  of  Stark  is  2 to  5 ft.  thick.)  Where  Canville  Is.  is  missing 
in  southern  Kans.  the  absence  of  black  sh.  at  horizon  of  Stark  memb.  makes  it 
impossible  to  recognize  Stark  sh.,  and  upper  bdy  of  Galesburg  sh.  is  here  extended 
up  to  base  of  Winterset  Is. 

These  changed  definitions  have  not  been  considered  by  U.  S.  Geol.  Survey 
for  use  in  its  publications.  (See  Kans.-Nebr.  chart  compiled  by  M.  G. 
Wilma  rth,  1936.) 

Named  for  Galesburg,  Neosho  Co.,  Kans.,  which,  according  to  R.  C.  Moore 
(1936),  is  built  largely  on  Winterset  Is. 

Galesville  member. 

Upper  Cambrian:  Southern  Minnesota  and  Wisconsin,  Iowa. 

A.  C.  Trowbridge  and  G.  I.  Atwater,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45.  pp.  45,  79). 
It  is  proposed  that  Drvtbach  fm.  be  defined  to  include  the  sss.  and  shales  that  IP 
btw.  the  Red  Clastic  series  and  the  Franconia  in  southern  Minn,  and  northern  Iowa 
btw.  the  pre-Camb.  and  the  Franconia  in  southern  and  central  Wis.,  and  btw.  the 
Keweenawan  and  the  Franconia  along  the  Saint  Croix,  and  that  this  fm.  be  sub- 
divided into  3 members,  the  lower  2 of  which  are  called  Mount  Simon  and  Eau 
Claire  respectively,  and  that  the  new  name  Galesville  memb.  be  applied  to  the  upper- 
most memb.  [now  known  as  Dirsbach  a#.J,  which  is  exposed  from  top  to  bottom  on 
the  bluff  of  Beaver  Creek  at  the  mill  dam  at  Galesville,  Wis.,  where  it  is  86  ft.  thick. 

The  foregoing  classification  was  also  used  by  Trowbridge  et  al  in  Kept. 
9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  1935.  passim;  also  by  Twenhofel, 
Rausch,  and  Th waites  in  Geol.  Soc.  Am.  Bull.,  vol.  46,  1935,  No.  11. 
pp.  1687-1744. 

The  U.  S.  Geol.  Survey  at  present  uses  Drcsbach  88.  for  the  rocks  under- 
lying Franconia  ss.  and  overlying  Eau  Claire  ss. 

Galice  formation. 

Upper  Jurassic:  Southwestern  Oregon. 

J.  8.  Dlller,  1907  (Am.  Jour.  Sci.,  4th.  vol.  23,  pp.  401-421).  Galice  fm. — Mainly 
dark  to  black  slates,  some  ss.  and  cgl.  Jurassic  fauna.  Well  exposed  at  Galice. 
Oreg.,  on  Rogue  Riv<*r,  also  on  Galice  Creek.  [Table  placed  Galice  fn».  below 
Dothan  fm..  but  p.  421  stated  Galice  overlies  Dothan.] 

J.  S.  Diller,  1914  (U.  S.  G.  S.  Bull.  546,  pp.  17-18).  Jurassic  sed.  rocks  of  Gallce- 
Kerby-Waldo  region  consist  of  i!  fms. — Galice  fm.  on  SE.  and  Dothan  fm.  on  NW.. 
separated  by  an  Irregular  bolt  of  igneous  rocks,  mainly  greenstone  and  serpentine. 
Relative  position  indicates  Dothan  fra.  Is  younger  than  Galice.  The  Cret.  Is 
markfdly  uncon.  on  Jurassic. 

J.  3.  Diller  and  G.  F.  Kay,  1924  (U.  S.  G.  S.  Riddle  folio.  No.  218).  Thickness  of 
Galice  fm.  in  this  quad.  100  to  2.000  ft.  Part  of  these  rocks  connect  with  type 
Galice.  May  include  some  unfossiiiferous  rocks  older  than  Galice.  Is  thought 
— Mariposa  fm.  of  Calif.  Relations  of  Dothan  fm.  to  Galice  fm.  not  established, 
but  believed  to  be  uncon.  Relations  of  Galice  fm.  to  May  Creek  fm.  (Dev.1)  are 
a thrust  fault. 
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Galisteo  sandstone. 

Tertiary  ( ?)  : Central  northern  New  Mexico. 

F.  V.  Hayden,  1869  (U.  S.  Geol.  and  Qeog.  Surv.  Terr.  3d  Ann.  Rept.,  pp.  40,  67,  90). 
Gallisteo  sand  group. — Variegated  sands  and  sss.,  of  varied  texture,  from  a line 
aggregate  of  quartz  particles  to  a rather  coarse  puddlngstone.  In  some  beds  are 
irregular  layers  of  dull  dusty  brown  concretionary  aren.  Is.  Colors  vary  from  light 
reddish  to  deep  brick  red.  dull  purplish,  very  deep  yellow,  white,  brown,  drab,  etc. 
Only  fossils  enormous  sllicified  trunks  of  trees.  Named  for  fact  that  they  are,  so 
far  as  known,  confined  to  valley  of  Galllsteo  Creek,  although  they  pass  under  the 
Santa  Fe  marls,  and  northern  limit  is  concealed  from  view.  Overlies  Placer  Mtn 
group.  Are  doubtless  middle  Tert. 

Qalisteo  is  commonly  accepted  spelling  of  this  name. 

Galiuro  rhyolite. 

Tertiary:  Southeastern  Arizona  (Galiuro  Mountains). 

W.  I*.  Blake,  1902  (Eng.  and  Min.  Jour.,  vol.  73,  p.  540).  The  Galiuro  Range  con- 
sists of  ancient  rhyolites  which  I name  the  “Galiuro  rhyolite.” 

N.  II.  Darton,  1924  (geol.  map  of  Ariz.),  mapped  the  rocks  of  Galiuro  Mtns  as  of 
Tert.  age. 

Galiuro  limestone. 

Pennsylvanian:  Southeastern  Arizona  (Gila  Basin). 

A.  A.  Stoyanow,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  508,  517-521). 
Galiuro  Is. — Name  here  applied  to  Penn,  part  of  Ransome’s  Tornado  Is.,  which  is 
discarded,  the  Miss,  rocks  included  under  that  name  being  Escahrosa  Is.  In  cer- 
tain ways  the  Galiuro  Is.  Is  different  from  Naco  la.,  the  Penn,  of  extreme  SB.  Arlz. 
The  beds  composing  it  are  individualized  lithologically,  as  compared  with  the 
monotonous  lead-gray  Is.  beds  of  the  Naco.  At  type  section  (in  Galiuro  Mtns,  at 
Junction  of  Gila  and  San  Pedro  Rivers,  45 ± mi.  NE.  of  Tuscon  and  6 mi.  E.  of 
Winkelman,  S.  of  Deer  Creek  coal  field  and  Ash  Creek,  and  at  foot  of  Saddle 
Mtn)  the  Penn,  beds  are  light-gray,  white,  and  light-brown  Is.  beds  rich  in  nodules 
and  bands  of  chert,  all  very  fossliiferous.  In  this  part  of  mtns  the  fm.  is  950  ft. 
thick.  Uncon.  overlain  by  Cret.  cgls.  and  qtzites.  Basal  40  ft.  of  Galiuro  fm. 
consists  of  alternating  aren.  and  argill.  shales  with  layers  of  Is.  at  top,  which  may 
be  conveniently  called  “Fusulinella  bedB.”  Next  nbove  are  lss.  that  might  be  called 
“Marginifera  beds.”  The  overlying  strata  are  white,  yellow,  brown,  and  pink  is., 
often  sllicified,  and  with  frequent  inclusions  of  cberty  nodules.  Upper  part  of 
Galiuro  Is.  consists  of  thlnner-bedded  pink  and  brown  bard,  compact  lss.,  often 
more  or  less  sllicified  and  containing  well-preserved  bryozoan  reefs,  and  may  be 
called  ■‘Orthollcbla  beds.”  [Discusses  fossils,  and  gives  many  details.] 

Gallatin  limestone. 

Upper  Cambrian:  Southern  Montana  ami  northwestern  Wyoming. 

A.  C.  Peale,  1893  (U.  S.  G.  S.  Bull.  110),  and  1896  (U.  S.  G.  S.  Three  Forks  folio,  No. 
24).  Gallatin  fm. — Mainly  calc.,  835  ft.  thick.  In  vicinity  of  Three  Forks,  Mont., 
divided  Into  (descending)  : (1)  Pebbly  lss.  (light  colored,  laminated,  yellowish 
brown  at  base,  dove-colored  at  top  with  dark-blue  layers),  145  ft.;  (2)  Dry  Creek 
shales  (brownish  yellow,  rod,  and  pink,  with  shaly  calc,  sss.),  30  ft.;  (3)  Mottled 
lss.,  260  ft.  (massive-bedded,  the  lower  20  to  25  ft.  being  laminated,  light-gray  or 
brownish)  ; (4)  Obolella  shales,  280  ft.  (more  calc,  than  aren.;  soft  sbaiy  beds  with 
few  thin  Is.  bands,  dark  greenish  in  lower  part,  lighter  In  tipper  part)  ; (5)  Trilobite 
lss.,  120 -f  ft.  (thin-bedded  dnrk-grny  central  part  massive).  Conformably  overlain 
by  Jefferson  ]s.  and  rests  on  Flathead  shales.  [In  Bull.  110  mapped  on  both  sides 
of  Gallatin  River  near  Gallatin.  Mont.  In  Three  Forks  and  Livingston  folios  is 
mapped  in  parts  of  Gallntiti  Range.  8E.  purt  of  Three  Forks  quad,  and  W.  part  of 
Livingston  quad.  The  Gallatin  Range  extends  into  NW.  corner  of  Yel.  Park.] 

W.  II.  Weed,  1896  (U.  S.  G.  S.  Yellowstone  Park  folio.  No.  30).  Gallatin  Is. — 
Named  for  typical  occurrence  In  Gallatin  Range  [the  S.  extension  of  which  is  in 
NW.  corner  of  Yel.  Park],  where  it  forms  upper  part  of  Camb.  series  and  is  110  ft. 
thick.  It  Is  essentially  a series  of  lss.,  more  massively  bedded  than  those  of 
underlying  Flathead  fm.,  and  forms  first  prominent  Is.  bluff  that  rises  above  the 
Archean  areas.  Lowest  bed  is  massive  mottled  black  and  gray  Is.  50 -f  to  100  ft. 
thick.  Above  this  mottled  Is.  the  rocks  are  more  thinly  bedded  and  carry  Upper 
Cainb.  fossils.  Is  overlain  by  Jefferson  Is.  [Since  base  of  Gallatin  is.  is  here 
drawn  ut  base  of  tMottled  is.,  this  definition  of  Gallatin  Is  a restriction  of  Peale’s 
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1893  deflnitica.  In  1918  the  beds  btw.  base  of  tMottled  Is.  and  top  of  Flathead 
qtzlte  were  named  Gros  Ventre  fm.  The  Gallatin  Is.  as  now  generally  accepted  Is 
overlain  by  Jefferson  Is.  and  underlain  by  Gros  Ventre  fra.  and  is  considered  to  be 
wholly  of  Upper  Camb.  age.] 

Gallatinian  series. 

A term  applied  by  C.  [R.]  Keyes  (Pan-Ara.  Geol.,  vol.  40,  1926)  to  part  of 
Belt  series  of  Mont. 

Gallego  sandstone  member  (of  Miguel  formation). 

Upper  Cretaceous:  Southwestern  New  Mexico  (Alamosa  Creek  Valley, 
Socorro  County). 

I).  E.  Winchester,  19 JO  (U.  S.  G.  S.  Bull.  716A).  Massive  yellow  ss.  containing 
Halymenites . Thickness  93  ft.  Occurs  near  middle  of  Miguel  fin.,  about  983  ft. 
below  Boll  Mtn  ss.  memb.  Named  for  Gallego  Creek.  Socorro  Co. 

Gallegos  sandstone. 

Pennsylvanian  (?):  Central  northern  New  Mexico  (Saiulia  Mountains). 

C.  | R. ] Keyes,  1915  (Iowa  Acad.  Sci.  Proc..  vol.  22,  pp.  257-259;  Conspectus  of  geoL 
fins,  of  N.  Mex.,  pp.  3,  7).  Gallegos  sss. — Thick  ss.  beds  In  middle  of  Maderan  lss. 
in  Sandia  Runge.  Thickness  100  ft.  [Derivation  of  name  not  stated.] 

Galliuas  shale. 

Name  introduced  by  C.  [R.]  Keyes  (Conspectus  of  geol.  fins,  of  N.  Mex., 
1915,  pp.  2,  7)  for  200  ft.  of  shales  forming  “basal  memb.  of  Coloradan 
series,  well  developed  on  Gallinas  Creek,  near  Las  Vegas/’ 

Gallitzin  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Pennsylvania  (Armstrong  County). 

J.  P.  Lesley,  1880  (2d  Pa.  Geol.  Surv.  Kept.  Hs,  p.  312),  applied  Gallitzin  Is.  to  a 
concretionary  Is.  described  by  W.  G.  Piatt  in  body  of  this  rept  as  separated  from 
overlying  Gallitzin  coal  by  2 ft.  of  shales  and  from  underlying  Johnstown  iron 
ore  (which  rests  on  Lower  Mahoning  ss.)  by  10  ft.  of  shales. 

J.  D.  SiBler.  1925  (Pa.  Geol.  Surv.,  4th  ser..  Bull.  M7.  p.  208),  gives  following 
downward  succession  of  beds  in  lower  part  of  Conemaugh  fin.  of  Somerset  Co..  Pa. : 
Elk  Lick  Is.,  Berlin  coal.  Berlin  Is.,  Platt  coal,  Price  coal,  Coleman  coal,  Coleman  Is., 
Phllson  (Rose)  coal,  Philson  Is.,  Johnstoicn  iron  ore,  Brush  Creek  (Gallitzin) 
coal,  Mahoning  ss. 

Gallup  sandstone  member  (of  Mesaverde  formation). 

Upper  Cretaceous:  Northwestern  New  Mexico  (Gallup-Zufii  Basin). 

J.  I>.  Scars,  1925  (U.  S.  G.  S.  Bull.  707).  Gallup  ms.  mtinb. — Throe  thick  persistent 
cliff  and  ridge-forming  sss.  traceable  throughout  Gallup-Zuul  Basin.  Upper  and  in 
places  lower  sss.  are  pink  on  E.  side  of  basin  ; all  3 are  generally  light-gray  on  W. 
side  of  basin,  but  in  places  the  upper  ss.  is  pink  or  red.  The  upper  ss.  contains 
lenses  of  very  course  grains,  in  many  places  an  arkose.  Between  the  sss.  are  sh. 
The  lower  sh.  contaius  several  thin  coal  beds.  The  upj>er  sh.  contains  at  most 
places  from  1 to  3 commercial  coal  beds.  Thickness  of  memb.  180  to  250  ft. 
Underlies  Dilco  coal  meinb.  Is  basal  memb.  of  Mesaverde  fm.  in  this  basin. 
Overlies  (conformably)  Maucos  sb.  Named  for  towu  of  Gallup,  part  of  which  is 
built  on  uppermost  ss.  bed. 

fGalt  limestone. 

See  under  Quclph  dol. 

Galt  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Ontario.  Shown  on  moraine  map 
(fig.  8)  in  U.  S.  G.  S.  Niagara  folio  (No.  190),  p.  17. 

Galt  sand. 

A subsurface  sand,  25±  ft.  thick,  in  upper  (Trinity)  part  of  Comanche 
Cret.  of  Taleo  field,  Titus  and  Franklin  Counties,  Tex.,  lying  lower 
than  Carr  sand.  Named  for  Galt  well  No.  1 of  Humble  Oil  & Refining 
Co. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  795 

Gallon  series. 

Name  applied  by  R.  A.  Daly  (Canada  Dept.  Int.,  Kept.  Chief  Ast.  1010, 
vol.  2,  p.  07,  pi.  opp.  p.  178,  1913)  to  rooks  in  Gallatin  Range  (Montana- 
British  Columbia)  which  he  correlated  with  pre-Camb.  rocks  classified 
by  U.  S.  Geol.  Survey  as  Belt  series,  but  which  he  classified  as  Lower, 
Middle,  and  Upper  Camb.  Includes  Roosville  fm.  at  top  and  Altyn  Is. 
at  base. 

Galum  limestone  member  (of  McLeansboro  formation). 

Pennsylvanian:  Southwestern  Illinois  (Perry  County). 

A.  II.  Bell,  C.  Ball,  and  L McCabe,  1931  (111.  Geol.  Surv.  Press  Bull.  No.  19). 
Qalum  Is.  mcmb. — Earthy  yellow  nodular  Is.;  fossils  rare  or  absent.  Thickness 
3 ft.  Top  lies  6 to  19  ± ft.  below  Cutler  Is.  inemb.  and  base  lies  35  ± ft.  above 
Herrin  (No.  6)  coal  in  vicinity  of  Pinckney ville  and  Jamestown,  Perry  Co.  Well 
exposed  along  Galum  Creek,  near  PInckneyville. 

Galway  formation. 

Upper  Cumbrian : Eastern  New  York. 

J.  M.  Clarke,  1910  (N.  Y.  State  Mub.  Bull.  140.  pp.  11-12  and  map).  Galtcay  fm. — 
A series  of  distinctly  transitional  beds  underlying  Little  Falls  dol.  and  overlying 
Potsdam  ss.  in  Broadalbin  quad.,  Fulton  and  Saratoga  Counties.  Best  developed 
at  Galway,  Surntogn  Co. 

W.  J.  Miller.  1911  (N.  Y.  State  Mus.  Bull.  153,  pp.  8-38  and  map),  described  and 
mapped  the  rocks  btw.  Little  Falls  do!,  and  Potsdam  ss.  in  Broadalbin  quad,  as 
Theresa  fm.,  u name  that  has  priority  over  Galway  fm. 

Only  record  of  Galway  fm.  is  Clarke’s  1910  publication. 

Gnmache  scries. 

An  abbreviated  form  of  Gamachlan  series. 

Gaina cbian  series. 

C.  Scbuchert  and  W.  II.  Twenhofel,  1910  (Geol.  Soc.  Am.  Bull.,  vol.  21,  p.  700). 
Gamachian  aeries,  of  Cincinnatic  system,  follows  Richmondian  series  and  has  no 
known  representative  elsewhere  in  North  America  [than  Mingan  and  Anticosti 
Islands.  Gulf  of  St.  Lawrence].  These  strata  are  seen  to  best  advantage  at 
Ganuiche  (or  Ellis)  Bay,  where  the  characteristic  fossils  of  the  series  occur  in 
abundance.  On  Anticosti  It  embraces  all  of  Ellis  Bay  stage,  hut  eventually  it  may 
possibly  bo  shown  that  upper  portion  of  Charleton  stage  should  he  included 
in  this  series.  In  other  words,  this  Gnmacliian  series  is  intended  to  include 
all  American  deposits  later  in  age  than  the  youngest  Richmondian  of  Ind.  and 
Ohio  and  older  than  Anticosti  series,  which  in  United  States  is  thought  to  have 
its  basal  equlv.  in  typical  Medina  and  Edgewood  stages.  [ Scbuchert ‘s  typical 
Medina  is  upper  Medina  or  Albion  ss. ] 

E.  O.  Ulrich,  1913  (12th  Int.  Geol.  Cong.,  Canada,  p.  15).  The  Gamachlan  series 
of  Schuchert  “corresponds  to  lower  part  of  upper  Medina  [Sil.]  and  name  is 
superfluous.’* 

W.  H.  Twenhofel,  1914  (Canada  Geol.  Surv.  Mus.  Bull.  3,  p.  8).  Gamachlan  scries 
( Ellis  Bay  fm.)  assigned  to  Ord. ; Is  younger  than  any  dlv.  assigned  to  Richmond, 
and  older  than  any  North  American  fm.  referred  to  Sil.  [Its  large  fauna  listed.] 

The  1915  edition  of  Pirsson  and  Schuchert’s  Textbook  of  geol.,  pt.  2,  p.  029 
(table),  showed  Gnmache  as  overlying  Richmond  and  underlying  Oswe- 
gan,  and  as  forming  topmost  Ord.  In  index  Gnmache  series  was  used. 
The  1924  edition  of  this  Textbook  also  included  Gnmache  in  Ord.  and 
placed  it  above  the  Richmond. 

A.  F.  Foerste,  1924  (Canada  Geol.  Surv.  Mem.  138,  p.  27).  The  Upper  or  Gamachian 
div.  of  the  Richmond  has  little  In  common  with  Richmond  faunas  elsewhere, 
except  In  the  case  of  those  s(>ecies  which  were  already  present  during  Vuurial 
time  and  which  continued  their  existence  into  the  overlying  Gamachian  or  Ellis 
Bay  div. 

The  foregoing  arc  oul^r  records  of  this  name. 
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Gammon  ferruginous  member  (of  Pierre  shale). 

Upper  Cretaceous:  Northeastern  Wyoming  and  southeastern  Montana. 

W.  \V.  Rubey,  1930  (U.  S.  G.  S.  P.  P.  105A).  Gammon  ferruginous  memb. — Basal 
memb.  of  Pierre  sh.  in  NE.  Wyo.  and  8E.  Mont.  Consists  of  800  to  1,000  ft. 
of  light-gray  mudstone  and  sh.  with  abundant  concretions  and  thin  beds  of 
siderite.  Fossils  scarce,  but  consist  of  marine  species.  Commonly  forms  bar* 
buttes.  Includes  Groat  ss.  bed,  150  ft.  thick,  near  top  and  Pedro  bentonite  bed 
at  base.  Bests  on  Beaver  Creek  chalky  memb.  of  Niobrara  fm.  There  is  a 
possible  uncon.  at  or  near  base  of  Gammon  memb.  Named  for  exposures  along 
Gammon  Creek,  in  T.  57  N.,  Rs.  C7  and  68  W.f  Cook  Co.,  Wyo. 

Ganado  series. 

Tertiary  or  Pleistocene:  Northeastern  Arizona.  See  19.12  entry  under 

Bitlahochi  fm. 

Gander  Run  shale  member.  (In  Hamilton  group.) 

Middle  Devonian:  Central  Pennsylvania  (Bedford  County). 

B.  Willard.  1935  (Geol.  Soc.  Am.  Proc.  1934,  June  1985,  p.  361).  [See  this  citation 
under  Mahantango  fm.  Not  defined.] 

B.  Willard,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  8,  Aug.  31,  pp.  1279.  1282). 
Near  Chaneysville,  Bedford  Co.,  Pn.,  Mahantango  fm.  Is  divided  Into  3 lnter- 
gradlng  members  (descending)  : Frame  sh.  memb.,  343  ft.  ; Chaneysville  ss.  memb.. 
182  ft.;  and  Gander  Run  ah,  memb.,  850  ft.  The  Gander  Run  memb.  consists  of 
brown  weathering,  dark-gray  sandy  sh.  with  some  shaly  ss.  Rarely  well  exposed 
and  nearly  barren.  Named  for  stream  occupying  the  valley  underlain  by  these 
strata  0 to  8 ml.  N.  of  Chaneysville.  Not  recognized  in  Blair  Co. 

Ganges  formation. 

Cretaceous:  British  Columbia. 

C.  H.  Clapp.  1917  (Canuda  Geol.  Surv.  Mem.  96,  p.  229). 

Gannett  group. 

Cretaceous  (?)  : Southeastern  Idaho  and  southwestern  Wyoming. 

G.  R.  Mansfield  and  P.  V.  Roundy,  1916  (U.  S.  G.  S.  P.  P.  98G,  pp.  70,  82,  83). 
Gannett  group. — Includes  5 distinct  subdivisions  (descending)  : Tygee  ss.,  100  ft.; 
Draney  Is.,  200  ft. ; Bechler  cgl.,  1,775  ft. ; Peterson  Is.,  205  ft. ; and  Ephraim 
cgl.,  1.025  ft.  Total  thickness  over  3,300  ft.  Rests  with  apparent  conformity 
on  Stump  ss.  (Jurassic)  and  is  uncon.  overlain  by  Wayan  fm.  Fossils  not 
distinctive  but  probably  Cret.  Named  for  Gannett  Hills,  In  Bannock  Co.,  Idaho, 
and  Lincoln  Co.,  Wyo.,  in  E.  part  of  Wayan  quad.,  where  all  of  Its  fins,  are 
well  exposed. 

Gannett  erosion  cycle. 

Name  applied  by  G.  R.  Mansfield  (Jour.  Geol.,  vol.  32,  1924,  p.  4S5)  to  a 
Plelst  erosion  cycle  in  SE.  Idaho. 

Gansevoort. 

Middle  Ordovician:  Eastern  New  York  (Mohawk  Valley). 

R.  Ruedeinunn  and  G.  H.  Chadwick,  1935  (Scl.,  n.  s.,  vol.  81,  No.  2104,  p.  400). 
Ganstvourt  Introduced  for  middle  Canujoharie  or  zone  of  Glossograptua  quadn 
mucronatus  comututt  In  Mobuwk  Valley. 

tGant  bed. 

Silurian  (NIagaran)  : West-central  Tennessee. 

A F.  Foerste,  1903  (Jour.  Geol.,  vol.  11,  pp.  570,  582-583).  Gant  bed. — Fossil  iferous 
Jss.  underlying  Hardin  ss.  and  forming  upper  part  of  Hrownsport  bed  in  vicinity 
of  Martin's  mill,  on  Indian  Creek,  Wayne  Co.  Includes  at  base  the  5 to  10  ft. 
of  coarse  sandy  fosalllferouH  la.  here  named  Gant  la.  This  Is  overlain  by  9 ft 
of  bluish  better-bedded  Is.,  partly  fine-gruined  and  partly  criuoldal,  succeeded  by 
14  ft.  of  much  weathered  and  poorly  exi>osed  Iss. 

Nongeographlc  name.  Replaced  by  Bob  crystalline  Is.  memb.  of  Brownsport 
fm.,  of  which  it  composes  middle  and  upper  parts. 

Named  for  A.  B.  Gant  homestead,  about  1 mi.  NE.  of  Martin's  mill, 
Wayne  Co.  (Mr.  Gant  no  longer  lives  here.) 
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tGant  limestone. 

Silurian  (Niagaran)  : West-central  Tennessee. 

A.  F.  Foerste,  1903  (Jour.  Geol.,  yol.  11,  pp.  576.  582-583).  [See  explanation  under 
tGant  bed.] 

Gantz  sand. 

A subsurface  sand,  of  late  Dev.  or  Miss,  age,  15  to  60  ft.  thick,  lying 
1,916  ft.  below  Pittsburgh  coal  in  eastern  Greene  Co.,  Pa.  Named  for 
Gantz  farm,  Franklin  Twp.,  Washington  Co.,  Pa.  Considered  to  be 
part  of  100-foot  sand. 

tGap  latite. 

Miocene:  Southwestern  Colorado  (Platoro-Summitville  region). 

Field  name  used  by  E.  S.  Larsen  for  rocks  he  named  Fisher  quartz  latite. 
This  field  name  crept  into  print  In  Colo.  Geol.  Surv.  Bull.  13,  1917, 
simultaneously  with  the  adopted  name. 

Gap  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  and  Washington 

Counties). 

M.  I.  Goldman.  1920  (U.  8.  G.  8.  Bull.  686W,  pp.  330,  333).  Gap  ss. — Named  for 

occurrence  at  top  of  Gap  Ridge,  in  8W.  cor.  of  T.  29  N.,  R.  13  E.,  in  NW.  cor. 

of  Washington  Co.  The  gap.  locally  known  as  “Osage  Gap.”  through  which  pnss 
a high  road  and  the  branch  of  Atchison,  Topeka  & Santa  Fe  Ry  btw.  Pawhuaka, 
Okla.,  nnd  Caney,  Kang.,  cuts  through  this  ridge.  In  its  exposure  at  the  gap 

the  ss.  is  10  ft.  or  less  thick,  but  thickens  to  N.,  where  it  forms  surface  of 

most  of  Ramsey  anticline.  It  Is  — part  of  Regard  ss.  of  neighboring  Twps.  Is 
very  lenticular.  Not  recognized  to  W.  across  valley  of  Coon  Creek,  in  sec. 
32,  T.  29  N..  R.  12  E.,  and  can  bo  seen  to  pinch  out  within  % ml.  to  8.  of  the 
gap.  Lies  short  distance  [15±  ft.  in  later  repts]  below  Possum  as. 

Gaptank  formation. 

Pennsylvanian:  Western  Texas  (southeast  of  Glass  Mountains). 

J.  A.  Udden,  C.  L.  Baker,  and  E.  B6sef  1916  (Univ.  Tex.,  Bur.  Econ.  Geol.  and 
Tech.  Bull.  44.  p.  47).  Gaptank  fm. — Named  by  TJdden.  Consists  of  (descend- 
ing) : (1)  Mainly  several  masses  of  Is.  separated  by  sbaly  and  sandy  material; 
(2)  shales  interbedded  with  lss.;  (3)  cgls.  alternating  with  Isa.,  sss.,  and  shales. 
Thickness  1,500+  ft.  Is  of  upper  Penn,  age,  and  probably--  Cisco  fm.  Occurs 
at  Gaptank,  24  mi.  NE.  of  Marathon,  and  extends  short  distance  to  SE.  nnd  15 
mi.  to  SW.  [This  definition  included  beds  named  Wolf  camp  fm.  in  1917.1 

J.  A.  Udden,  1917  (Univ.  Tex.  Bull.  1753,  pp.  38-41,  pi.  3).  Gaptank  fm.  [restricted] 
underlies  Wolfcamp  fm.,  where  latter  is  present,  and  uncon.  underlies  Hess  fm. 
where  Wolfcamp  is  absent.  BOse  and  C.  L.  Baker  rept  uncon.  at  base.  Overlies 
Haymond  fm.  Ud  denit  eg  zone  included  in  Wolfcamp  fm. 

E.  Bttse,  1917  (Univ.  Tex.  Bull.  1762,  pp.  15-16.  21-22).  Gaptank  fm.  as  originally 
defined  included  Wolfcamp  fm.  As  now  restricted  consists  of  mostly  shales,  lss., 
and  ss.  of  uppermost  Penn.  age.  Underlies  Wolfcamp  fm.  and  overlies  Haymond 
fm.  Vddcnltcs  zone  included  In  Wolfcamp  fm. 

I.  A.  Keyte.  W.  G.  Blanchard.  Jr.,  and  II.  L.  Baldwin,  Jr.,  1927  (Jour.  Pal.,  vol. 
1,  pp*  175-178,  pi.  31),  placed  Uddenites  zone  In  Gaptank  fm.,  400  ft.  below  base  of 
Wolfcamp  fm. 

C.  Schucbert,  1927  (Am.  Jour.  Scl.,  5th,  vol.  14,  pp.  383—400).  Writer  believes 
Vddcnltcs  zone  belongs  to  Wolfcamp  fm.,  but  Keyte,  Blanchard,  and  Baldwin  believe 
it  belongs  to  Gaptank  fm.  It  is  here  included  in  Wolfcamp.  There  is  an  uncon. 
at  its  base. 

P.  B.  and  R.  E.  King,  1928  (Univ.  Tex.  Bull.  2801),  Uddenites  Zone  is  basal  part 
of  Wolfcamp.  and  there  is  uncon.  at  its  hase. 

I.  A.  Keyte,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  903-906).  Uddenites  zone 
belongs  in  Gaptank  fm.,  and  there  is  an  erosinnl  uncon.  btw.  it  and  overlying 
Wolfcamp  fm.,  and  the  faunas  are  different. 

P.  B.  and  R.  E.  King,  1929  (A.  A.  P.  G.  Bull.,  vol.  13.  p.  925).  Vddcnltcs  me  mb. 
of  Wolfcamp  fm.  is  uncon.  on  underlying  rocks. 

P.  B.  King,  1931  (Univ.  Tex.  Bull.  3038,  pp.  43  57).  Uddenites  memb.  Included 
In  base  of  Wolfcamp  fm.  (basal  Perm.).  R.  E.  King  and  writer  are  convinced 
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of  Perm,  age  of  this  memb.,  which  is  uncon.  on  older  beds.  Present  investigation 
has  shown  that  Wolfcamp  fin.  is  present  along  almost  the  whole  of  Glass 
Mtns  escarpment.  Near  type  loc.  it  consists  in  large  part  of  green  or  blue  clay 
shales,  with  rather  abundant  thin  fossiliferous  Is.  beds;  but  to  SW.,  where 
the  fm.  encroaches  upon  the  strongly  folded  rocks,  it  becomes  coarsely  clastic, 
with  several  hundred  ft.  of  basal  cgl.  followed  by  sandy  shales  with  sparse  fossils. 
Thickness  at  type  loc.  700  ft.  For  convenience  of  reference  and  mapping  Wolfcamp 
fm.  is  here  divided  into  3 members  (descending)  : (1)  Up|>er  memb.,  comprising 
about  three- fourths  of  total  thickness,  is  largely  blue  and  green  clay  shales  with 
thin  layers  of  Is.,  and  contains  unmistakable  Perm,  fossils.  Including  tichicagerina, 
which  first  appears  at  base  of  this  memb.;  (2)  the  Gray  Is.  memb.,  a rather  thick- 
bedded,  scarp-forming  Is.  about  50  ft.  thick,  containing  few  fossils;  (3)  Uddrnite* 
memb.,  consisting  of  sh.  with  a few  thin  Is.  beds,  and  varying  in  thickness  up  to 
300  ft.  The  Uddcnitcx  memb.  Is  exposed  % mi.  NE.  of  summit  of  Leonard  Mtn. 
but  Is  absent  W.  of  Leonard  Mtn,  where  basal  beds  of  Wolfcamp  fm.  are  cgls.. 
ranging  from  10  ft.  thick  W.  of  Iron  Mtn  to  450  ft.  near  Lenox.  The  Gaptaok 
fm.  is  1,800  ft.  thick  In  vicinity  of  Gap  Tank.  Its  basal  bed  is  the  Ghaetete « 
Is.,  50  ft.  thick,  characterized  by  large  masses  of  Chavtctcs  mtileporaccous.  {Gives 
detailed  sections  and  fossil  lists  of  Gnptank  and  Wolfcamp  fms.]  Cgls.  first 
appear  In  Gaptank  fm.  several  hundred  ft.  above  Its  base.  They  are  15  to  50 
ft.  thick  and  5 In  number  In  one  area.  In  upper  788  ft.  of  Gaptank  fm.  are 
5 lss.,  40  to  75  ft.  thick,  separated  by  sss.  and  shales.  The  5th  Is.  is  top  bed  of  fm 

P.  B.  King,  1034  (Gcol.  Soc.  Am.  Bull.,  vol.  45,  pi.  103),  treated  Uddcnltea-benritvi 
sh.  memb.  as  top  bed  of  Gnptank  fm.,  and  assigned  it  to  Penn.  This  is  present 
definition  of  U.  S.  Geol.  Survey.  (See  also  Wolfcamp  fm.) 

Named  for  a tank,  sometimes  locally  called  “Gap  Tank,”  located  in  n gap 
locally  called  Stockton  Gap  and  Marathon  Gap. 

Garber  sandstone. 

Permian : Central  northern  Oklahoma. 

F.  L.  Au rin.  H.  G.  Officer,  and  C.  N.  Gould,  1926  (A.  A.  P.  G.  Bull.,  vol.  10,  pp. 
786-709).  Garber  #s. — A series  of  red  clay  shales,  and  red  sandy  shales,  and  red 
sss.  overlying  Wellington  fm.  and  underlying  Hennessey  sh.  In  north-central  Okla. 
Divided  Into  Lucien  sh.  memb.  below  and  Hayward  ss.  memb.  above.  Included 
in  Enid  group.  Thickness  600  ft.  Named  for  exposures  at  Garber,  Garfield  Co. 

J.  M.  Patterson,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  3,  pp.  252—256).  Garber  fm. 
redefined. — Aurin,  Officer,  ami  Gould  give  600  ft.  us  thickness  of  Garber.  They 
Indicate  considerable  more  thickness  and  greater  breadth  of  outcrop  for  Garber  of 
this  area  (Logan  and  Lincoln  Counties.  Okla.)  than  writer  has  found,  but  their 
thicknesses  and  contacts  were  only  approximates.  Writer  finds  thickness  260  to 
300 ± ft.,  instead  of  600  ft.  as  given  by  them.  The  base  is  not  far  from  where 
writer  has  mapped  it,  but  top  in  northern  Logan  Co.  is  about  6 ml.  W.  of 
where  writer  show's  contact.  Since  most  geologists  familiar  with  area  are  agreed 
on  top  of  Garber  at  Okluhoma  City,  and  since  no  one  can  find  a horizon  for  top 
of  Garber  as  shown  by  Aurin,  Officer,  and  Gould  W.  of  Guthrie,  Hayward,  and 
Garber,  it  Is  proposed  top  of  Garber  be  taken  as  that  recognized  at  Oklahoma 
City,  which  is  shown  correctly  by  A.  Travis  on  bis  map  of  Oklahoma  Co.  (Okla. 
Gcol.  Surv.  Bull.  40,  vol.  2,  map  37).  This  is  best  break  from  predominant  sand 
deposition  to  predominant  sh.  deposition,  and  a much  more  mappable  top  contact 
than  that  Indefinitely  doom'd  by  Aurin,  Officer,  and  Gould.  The  Garber  of  S. 
part  of  Logan  Co.  is  probably  90  percent  ss..  but  at  N.  line  of  Co.  it  is  about 
half  ss.  and  half  sh. 

J.  C.  Ross,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  3.  p.  255^1.  Referring  to  Patterson’s 
paper,  serious  objection  can  be  made  to  what  amounts  to  redefinition  of  fms.  estab- 
lished by  Aurin.  Officer,  and  Gould  in  1926,  which  is  foundation  on  which  later 
work  must  he  based,  or  at  least  until  their  divisions  are  superseded.  Their  paper 
was  defective  in  that  type  areas  of  the  new  fms.  were  not  definitely  set  out,  and 
no  means  were  provided  for  identifying  the  contacts  and  working  them  both  ways, 
but  It  was  published  before  the  present  mass  of  detail  was  accumulated.  In  Logan 
Co.  area  their  divisions  are  readily  made  out,  at  least  in  a thin  zone,  and  It  Is 
not  certain  they  should  be  changed.  Patterson’s  divisions  are  more  prominent 
beds,  and  for  Logan  Co.  area  more  convenient.  Agreement,  however,  would  have 
to  be  reached  concerning  a much  greater  area,  from  Garvlu  to  Noble,  to  upset 
the  boundaries  established  by  the  nomendators. 
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Garber  sand. 

A subsurface  sand  in  SW.  Okla.,  correlated  with  a part  of  Garber  ss. 
(Perm.).  The  name  has  also  been  applied  to  a subsurface  sand  in  cen- 
tral northern  Okla.  correlated  with  basal  part  of  Pawhuska  fm.  (Penn.). 
In  Garber  pool,  Garfield  Co.,  the  latter  sand  lies  at  2,000  ft.  depth,  the 
Crews  sand  at  1,800  ft.,  and  the  Hoover  at  2,400  ft. 

t Garber  limestone. 

Miners’  local  name  for  an  ore-bearing  Is.  in  Deseret  Is.  (upper  Missis- 
sippian),  Ophir  dist.,  central  northern  Utah.  Is  worked  in  Garber  tunnel. 
(See  U.  S.  G.  S.  P.  P.  173,  1032.) 

Gardeau  shale  member  (of  Portage  formation). 

Upper  Devonian : Western  and  west-central  New  York. 

J.  Hall.  1840  (N.  Y.  Geol.  Surv.  4th  Kept.,  pp.  300-392.  432-455).  Gardeau  flag- 
stones or  Lower  Fucoidal  pr»up. — Thick  mans  (100  to  250  ft.)  of  sh.  and  flag- 
stones, or  thin  strata  of  fine-grained  ss.  at  Intervals  of  a few  ft.  and  often  a few 
inches.  Throughout  greater  part  of  group  the  lower  surfaces  of  the  ass.  nre  covered 
with  fucoides  and  one  side  is  covered  with  a glazing  of  sh.  Along  Genesee  Kivor 
this  group  commences  a short  distance  above  Mount  Morris  and  continues  to  lower 
falls  at  Portage.  Most  extensively  exposed  along  Gardeau  Reservation  (Livingston 
and  Wyoming  Counties],  hence  name.  Underlies  Portage  or  Upper  Fucoidal  group 
[Nunda  ss.]  and  overlies  Cushaqua  sh.,  the  intervening  Ithaca  group  being  ubsent 
In  these  counties  (Steuben,  Allegany,  Cattaraugus.  Livingston,  and  Genesee)  and 
in  Genesee  Valley. 

D.  D.  Luther,  1902  (N.  Y.  Stnte  Mus.  Bull.  52).  Hall’s  Gardeau  divided  into  (de- 
scending) : (1)  Gardeau  flaps,  428  ft.;  (2)  ss.  correlated  with  Grimes  ss.,  25  ft.; 
(3)  flags  and  shules  [later  named  Hatch  sh.],  209  ft.;  (4)  second  black  band 
(later  named  Rhlnestreet  sh.],  52  ft. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  10,  p.  78),  included  Dunkirk  sh.  of 
Erie  Co.  in  the  Gardeau  as  restricted  by  Luther  (see  1912  quotation  under  Port- 
land sA.),  stating  that  It  occurs  next  above  horizon  of  Grimes  ss.,  and  apparently 
within  basal  Garden  11. 

F.  Houghton,  1914  (Buffalo  80c.  Nat.  Sci.  Bull.,  vol.  11).  The  Dunkirk  sh.  Is  dis- 
tinct enough  to  warrant  our  excluding  it  from  the  Gardeau.  [He  excluded  it  in 
Ids  classification,  hut  stated  that  It  merged  with  the  Gardeau.  1 

G.  II.  Chadwick.  1923  (GeoL  Soc.  Am.  Bull.,  vol.  34.  p.  09).  applied  Gardeau  sh.  to 
beds  btw.  Nunda  and  Grimes  sss.  in  Cattaraugus  and  Allegany  Counties,  but  placed 
Dunkirk  sh.  at  a much  higher  strut,  horizon,  where  it  is  still  placed. 

In  1930  (lie  U.  S.  Gool.  Survey  adopted,  for  use  in  its  publications,  Gardeau 
sh.  memb.  of  Portage  fm.  for  the  bods  underlying  Nunda  ss.  (tPortage  ss. 
of  some  authors)  and  overlying  Grimes  ss.  This  is  definition  of  N.  Y. 
State  Survey,  1931.  (See  W.  Goldring,  N.  Y.  State  Mus.  Hdb.  10,  p.  360.) 

G.  H.  Chadwick,  1933  (Pan-Am.  Geol.,  vol.  60,  No.  2.  pp.  96,  08.  193),  proposed 
to  restrict  Gardeau  to  lower  part  of  the  Gardeau  of  previous  repts  and  named  the 
upper  part  Lctchworth  ah. 

G.  II.  Chadwick.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2.  p.  352),  included  Gardeau 
and  underlying  Grimes  in  Chemung  group. 

tGarden  limestone. 

An  abbreviated  form  of  Garden  City  Is.  (Lower  Ord.  of  Utah)  employed 
by  C.  [R  ] Keyes. 

Garden  City  limestone. 

Lower  Ordovician  (Beekmantown)  : Northeastern  Utah  and  southeastern 
Idaho. 

G.  B.  Richardson,  1913  (Am.  Jour.  ScL,  4th,  vol.  30,  pp.  407,  408).  Garden  City 
la. — Thick-  and  thin-bedded  gray  Is.,  1,000  ft.  thick.  Conformably  underlies  Swan 
Peak  qtzite  and  overlies  St.  Charles  Is.  with  evidence  of  erosional  uncou.  Coutains 
Beekmantown  fauna. 

Named  for  exitosures  In  Garden  City  Canyon,  Rich  Co.,  NE.  Utah. 
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Garden  Creek  phyllite. 

Cambrian  (?):  Southern  central  Idaho  (Bayhorse  quadrangle). 

C.  P.  Ross,  1932  (Idaho  correlation  chart  compiled  by  M.  G.  Wllmarth).  Garden 
Creek  phyllite. — Intensely  sheared  and  metamorphosed  argill.  rocks  at  least  several 
hundred  ft.  thick.  Base  not  exposed.  Underlies  Bayhorse  doL  with  txncon.  (?). 
Named  for  creek  on  which  Challis  is  located. 

C.  P.  Ross,  Oct.  31,  1934  (Geol.  Soc.  Ara.  Bull.,  vol.  45,  p.  941,  etc.).  Garden 
Creek  phyllite. — Exclusively  soft,  easily  weathered  dark-gray,  nearly  black  phyllite, 
locally  slightly  calc.,  with  abundant  sericlte  on  cleavage  surfaces.  Bedding  is 
represented  by  thin  crenulated  bands,  visible  only  on  close  inspection.  Several 
hundred  ft.  thick.  Base  nowhere  exposed.  Recognised  only  along  inner  gorges 
of  Garden  and  Bayhorse  Creeks,  in  N.  part  of  Bayhorse  quad.  Provisionally 
referred  to  Cnrnb.  No  fossils. 

Garden  Gulch  member  (of  Green  Kiver  formation). 

Eocene:  Northeastern  Utah  (Uinta  Basin)  and  northwestern  Colorado 
(Garfield  and  Hio  Blanco  Counties). 

W.  H.  Bradley.  1031  (U.  S.  G.  8.  P.  P.  168).  Garden  Gulch  memb.  of  Green  Hirer 
fm. — Light-gray  beds.  Characteristic  feature  paper  sh.  with  discrete  laminae 
less  than  1 mm.  thick,  which  constitutes  20  to  40  percent  of 'memb.  and  occurs 
in  unbroken  units  20  to  70  ft.  thick,  intercalated  with  thicker  units  of  flaky  sh. 
and  thickly  laminated  marlstone,  some  of  which  is  shaly.  Contains  only  a few 
beds  of  fine-grained  ss.  and  allt stone.  Total  thickness  200±  ft.  In  Hells  Hoi* 
Canyon,  near  Watson,  Utah,  and  700 ± ft.  In  Parachute  Creek  Canyon,  N.  of  Grand 
Valley,  Garfield  Co.,  Colo.  Overlies  Douglas  Creek  memb.  and  underlies  Parachute 
Creek  memb.  Named  for  thick  exposures  In  bluffs  near  mouth  of  Garden  Gulch, 
a short  tributary  of  Parachute  Creek,  in  secs.  7,  8,  T.  0 S.,  It.  96  W.,  Garfield  Ok, 
Colo. 

tGardiner  interval. 

Pleistocene:  Southeastern  Massachusetts  (Marthas  Vineyard,  Gardiners 
Island,  etc.). 

A.  C.  Vcatch,  1900  (U.  8.  G.  8.  P.  I*.  44).  [See  1900  item  tinder  f Gay  fiend 
interval.] 

Gardiner  clay. 

See  Gardiners  clay. 

Gardiners  clay. 

Pleistocene:  Southeastern  New  York  (Long,  Gardiners,  and  Fishers  Is- 
lands) and  islands  of  southern  New  England  (Block,  Nantucket,  Marthas 
Vineyard,  No  Mans  Land,  and  probably  Cape  Cod). 

M.  L.  Fuller,  1905  (Geol.  Soc.  Ara.  Bull.,  vol.  10,  pp.  367-390).  Gardiner  clay 
(interglacial),  30  to  150  ft.  thick.  Conformably  overlies  Jameco  gravel  (glacial) 
and  conformably  underlies  Jacob  sand  (interglacial)  on  Fishers  Island.  Correlated 
with  early  part  of  Yarmouth  stage  of  Mississippi  Valley. 

M.  L.  Fuller,  1900  (Sci.,  n.  b.,  vol.  24,  pp.  467-469).  Gardiner  clay. — In  some 
places  occurs  as  a single  he'd ; in  other  places  is  split  into  a series  of  clays 
interbedded  with  sands.  Color  varies  from  red  through  gray  and  brown  to  black. 
Small  shell  fauna.  Present  on  Long  Island,  Fishers  Island,  Block  Island,  Marthas 
Vineyard,  Cape  Cod,  and  Mass,  coast  to  Boston. 

M.  L.  Fuller,  1914  (U.  8.  G.  8.  P.  1*.  82).  Gardiner. s clay , named  for  Gardiners 
Island,  at  E.  end  of  Long  Island,  on  which  several  clay  beds  with  included  sands 
are  well  exposed  at  a number  of  places.  Time  of  deposition  is  called  Gardiners 
stage.  Outcrops  at  many  places  on  Long  Island,  and  is  found  on  Robins,  Plum, 
Fishers  and  Gardiners  islands. 

J.  B.  Woodworth  and  E.  Wlgglesworth,  1934  (Harvard  Coll.  Mus.  Comp.  ZooL  Mem., 
vol.  52).  Gardintra  clay  occurs  on  Block  and  Nantucket  Islands,  Marthas  Vine- 
yard, No  Mans  Land,  and  is  doubtfully  Identified  on  Cape  Cod. 

Gardiners  stage. 

The  time  covered  by  deposition  of  Gardiners  clay. 
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Gardner  dolomite. 

Mississippian  (lower)  : Central  northern  Utah  (Tintic  district). 

G.  F.  Loughlln,  1919  (U.  S.  G.  S.  F.  F.  107).  Gardner  dot. — Is  reeognixod  as  a 
distinct  fm.  because  It  contains  a great  variety  of  recognizable  fossils,  most  of 
which  were  found  on  spur  W.  of  Gardner  Canyon.  Fm.  consists  chiefly  of  fine- 
grained gray  to  dark  bluish-gray  dol. ; small  chert  nodules  in  some  beds ; a few 
beds  of  black  dense  carbonaceous  Is.  lnterstratlfled.  Top  is  mapped  at  base  of 
lowest  exposed  black  cherty  beds  of  Pine  Canyon  Is.  At  or  near  top  is  100  ft. 
of  black  highly  carbonaceous  and  pyritic  shaly  Is.  Thickness  435  to  700  ft. 
Overlies  Victoria  qtzite.  Fossils  are  of  Madison  age,  G.  H.  Girty  says. 

Garflehl  sandstone.  (Of  Chester  group.) 

Mississippian:  Western  central  Kentucky. 

A.  F.  Foerste,  1910  (Ky.  Genl.  Surv.  Kept.  Prog.  1908  and  1909,  pp.  79,  84).  Gar- 
field sh. — Chiefly  as.,  but  locally  replaced  to  considerable  extent  by  clay.  Thickness 
127  ft.  Underlies  Stephensport  bed  nnd  overlies  Clover  Creek  Is.  In  Meade  and 
Breckinridge  Counties. 

According  to  C.  Butts,  1917  (Ky.  Geol.  Surv.,  Miss,  series  in  west  Ky.,  p.  87), 
this  is  Cypress  ss. 

Named  for  Garfield,  Breckinridge  Co. 

Garfield  formation. 

Pennsylvanian:  Central  Colorado  (Monarch-Tomichi  region). 

It.  D.  Crawford,  1913  (Colo.  Geol.  Surv.  Bull.  4,  p.  60).  Garfield  fm. — In  descend- 
ing order:  (1)  Dominantly  qtzite  with  subordinate  sb.  beds;  (2)  dominantly  sh. 
witb  some  qtzite;  (3)  chiefly  Is.  with  lnterstratlfled  black  sh.,  200  ft.;  (4)  black 
sh.  with  thin  strata  of  qtzite  and  impure  Is.,  700  ft.;  (5)  qtzite  and  cgl.  30  ft. 
Total  thickness  2,600  to  2.800  ft.  Overlies  Ouray  Is.  (Miss.-Dev.),  with  apparent 
conformity.  Uncon.  underlies  Kangaroo  fm.  Named  for  Gurfleld,  Chaffee  Co. 
Fossils  [listed  1. 

Garfield  formation. 

Pre-Cambrian:  Southwestern  South  Dakota  (Lawrence  County). 

J.  O.  Hosted  and  L.  B.  Wright,  1923  (Eng.  and  Min.  Jnur.-Press.  vol.  115,  pp.  793- 
799.  830-843,  and  maps).  Garfield  fm. — Banded  (black  and  red)  fine-grained  hard, 
cherty  ferruginous  qtzite,  in  many  places  highly  pyritiferous.  Graphitic  schists 
usually  overlie  the  qtzite,  and  are  also  pyritiferous.  The  fm.  Is  locally  known  as 
“Iron  Dike,”  because  of  Iron  content  and  long  dikelike  outcrops.  Thickness  60  ft. 
Believed  to  be  of  Keewatin  age.  Older  than  Plumu  fm.  and  younger  than 
Northwestern  fm. 

Derivation  of  name  not  stated,  hut  occurs  in  Lead  dist.,  Lawrence  Co. 

Garfield  sand. 

Drillers’  term ; western  Pa. ; see  under  Cherry  Grove  mind. 

Garibaldi  volcanic  formation. 

Pleistocene:  British  Columbia. 

E.  M.  J.  Burwash,  1918  (The  geol.  of  Vancouver  and  vicinity,  p.  77). 

tGarland  conglomerate.  (In  Pottsville  formation.) 

Pennsylvanian : Northwestern  Pennsylvania. 

J.  F.  Carll,  1875  (2d  Pa.  Geol.  Surv.  Rept.  I,  pp.  88.  45^46).  Garland  cgl. — The 
cgl.  capping  the  hills  at  Garland,  Warren  Co.  [On  p.  38  is  called  Oiean  cgl. 
(Garland).] 

J.  F.  Carll,  1880  (2d  Pa.  Geol.  Surv.  Rept.  Ia,  pp.  12-57).  Garland  cgl.  is  used 
in  these  pages  as  a convenient  local  geographical  name  for  lowest  memb.  of 
Carbf.  Cgl.  series  in  NW.  part  of  State.  It  is  apparently  Identical  with  Oiean 
cgl.  of  McKeun  Co.  At  Garlund  quarries,  about  1 ml.  NW.  of  Garland,  it  is 
40  ft.  thick,  massive,  coarse  grained,  obliquely  bedded,  yellow  and  white  in 
some  parts,  iron  stained  in  others,  with  pebbly  horizontal  layers  uud  pockets, 
especially  in  lower  portion.  Basal  deposit  of  Pottsville  cgl. 

Replaced  by  Oiean  cgl.  memb.  of  Pottsville  fm.,  better-established  name. 
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Garland  Rand. 

Drillers’  term  for  a sand  of  Upper  Dev.  (Chemung)  age  in  NW.  Pa. 

Garley  Canyon  sandstone  member  (of  Mancos  shale). 

Upper  Cretaceous:  Central  eastern  Utah  (Book  Cliffs  and  Wasatch 
Plateau). 

E.  M.  Spleker  and  J.  B.  Reeslde,  Jr.,  1025  (Geol.  Soc.  Am.  Bull..  voL  30,  p.  438). 
Qartey  Canyon  memb.  of  Mancoa  xh.,  0 to  140  ft.  thick,  lies  considerable 

distance  below  Emery  ss.  memb.  of  Mancos  and  considerable  distance  above  Ferron 
as.  memb.  in  Wnsatch  Plateau.  I Named  for  prominent  exposures  In  walls  of 
Garley  Canyon,  Carbon  Co.  Later  repts  give  distance  below  Emery  ss.  as  400 
to  500  ft.,  and  distance  above  Ferron  ss.  as  2,300  to  2,400  ft.J 

Garner  formation.  (In  Strawn  group.) 

Pennsylvanian  (Allegheny)  : North-central  Texas  (Brazos  River  region). 

E.  H.  Bollards,  1933  (Univ.  Tex.  Bull.  3232,  pp.  10C,  108).  Qamcr  fm.  has  be*n 
proposed  by  G.  Scott  and  J.  M.  Armstrong  (ms.  of  geol.  rept.  on  Parker  Co.) 
to  include  lower  part  of  Mineral  Wells  fm.  of  Plummer  and  Moore.  Consists 
of  a coal  seam,  shales,  ss.,  and  cgls. ; some  thin  Iss.  are  present,  one  near  middle 
of  Mingus  memb.  Thickness  of  fm.  400  to  500  ft.  The  Thurber  coal  with  some 
associated  thin  Iss.  and  shales  marks  the  beginning  of  the  fm.  Next  overlying 
this  memb.  is  Mingus  memb.,  consisting  of  250  or  300  ft.  of  sandy  sta.  The 
overlying  Brazos  ss.  and  cgl.  (top  memb.  of  Garner  fm.)  is  25  or  30  ft.  thick. 
I On  p.  100  Bollards  listed,  beneath  the  Thurber  coal,  the  following  members  in 
Garner  fm.  (descending)  : Goen  Is.,  Plummer,  1029 ; Santo  Is.,  Plummer,  1029 ; 
and  Barton  Creek  Is..  Plummer,  1929,  preoccupied  and  discarded.]  Type  loc.. 
Garner,  Parker  Co. 

F.  B.  Plummer  and  J.  II.  Hornberger,  Jr.,  1030  (Unlv.  Tex.  Bull.  3534.  pp.  15-30). 
Garner  fm.  was  named  by  Scott  and  Armstrong  (unpublished  ms.)  to  include 
all  strata  in  Brazos  River  section  from  base  of  Thurber  coal  up  to  top  of  Brazos 
River  ss.  (25  to  75  ft.  thick).  The  beds  (145  to  210  ft.  thick)  btw.  Thurber 
coal  and  Brazos  River  ss.  comprise  the  Mingus  sh.  memb.  The  fin.  Is  a shallow- 
water  partly  marine,  partly  lluviatllo,  and  portly  lacustrine  deposit.  It  is 
uncoil,  on  Millsap  Lake  fm. 

Garnet  Range  formation. 

Pre-Caiqbrian  (Belt  aeries) : Central  western  Montana  (Missoula  to  Helena 
region ) . 

C.  II.  Clapp  and  C.  F.  Deiss.  1921  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  681,  figs.  2.  3). 
Garnet  Range  fm. — Chiefly  qtzltes  of  different  colors  and  types,  but  including 
some  argillite  and  ss.  Thickness  7.000  ft.  Conformably  underlies  Sheep  Mtn.  fm. 
and  overlies  McNamara  fm..  all  included  in  Missoula  group.  [Detailed  section 
given.  1 Type  loc.  on  N.  side  of  Blackfoot  Canyon  from  Johnson  Gulch  2 mi.  E 
of  Bonner  eastward  to  1 mi.  from  mouth  of  West  Twin  Creek.  Blackfoot  Canyon 
forms  NW.  hdy  of  Garnet  Range,  the  W.  part  of  which  is  composed  largely 
of  rocks  of  Garnet  Range  fin. 

tGarnett  limestone. 

Pennsylvanian : Eastern  Kansas. 

E.  Haworth  and  M.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  vol.  2.  pp.  110,  120-121). 
Hard  compact  Iss..  separated  into  two  parts  by  8 to  10  ft.  of  sh.  Here  called 
Burlington  or  Garnett  l*.,  ultimate  choice  of  name  being  left  to  future.  Overlies 
Le  Roy  shales.  Separated  from  higher  Strawn  Is.  by  75  to  100  ft.  of  sh. 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  Mines,  vol.  13T.  “Garnett  Is.” 
of  Kalis,  includes  (descending)  Stanton  Is.,  Vilas  sh.,  and  Plattsburg  Is. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  p.  70).  Moore's  restricted  Lanxing 
group,  to  include  only  Stanton  Is..  Vilas  sh.,  and  Plattsburg  Is.,  corresponds  to 
Garnett  Is.  of  early  Kans.  Surv.  The  revival  of  Garnett  might  not  be  desirable, 
however,  inasmuch  as  the  term  has  been  used  for  several  different  units  and 
has  never  had  wide  acceptance. 

Named  for  Garnett,  Anderson  Co. 
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Garnuan  series. 

A term  introduced  by  C.  [R.]  Keyes  for  a part  of  the  pre-Camb.  rocks  of 
N.  Mex.  (See  his  Conspectus  of  geol.  fms.  of  N.  Mex.,  1015,  pp.  4,  7. 
Derivation  of  name  not  stated.) 

Garrard  sandstone.  (In  Eden  group.) 

Upper  Ordovician : Central  Kentucky. 

Al.  R.  Campbell,  1808  (U.  S.  G.  S.  Richmond  folio.  No.  46.  p.  2).  Garrard  88.— 
Calc.  sh.  and  sh.  or  mudstone,  70  to  130  ft.  thick,  grading  imperceptibly  into 
Richmond  fm.  above  and  Into  Winchester  Is.  below. 

A.  M.  Miller,  1005  (Ky.  Geol.  Surv.  Bull.  2,  pp.  8-23).  Garrard  m ibntage  (top  dlv. 
of  Eden  stage  of  central  Ky.)  consists  of  65  ft.  of  fine-grained  ss.  with  concretion- 
ary layers  in  middle.  To  N.  as.  is  wanting  at  this  horizon.  Lower  part  of 
Eden  stage  consists  of  200  ft.  of  blue  sh.  and  thin  lss.,  overlying  Winchester 
substage  [restricted  to  lower  40  ft.  of  Campbell’s  Winchester].  The  lower  beds 
of  Eden  age  were  named  Million  sh.  by  J.  M.  Nickles  in  1905.  This  sh.  underlies 
Garrard  ss. 

A.  F.  Koerste,  1906  (Ky.  Geol.  Surv.  Bull.  7).  Garrard  88.  of  Richmond  folio  [as 
mapped?]  includes  Mount  Hope  bed  and  Paint  Lick  bed. 

O.  C.  Matson,  1009  (U.  S.  G.  S.  W.  S.  P.  233).  Garrard  88.  memb.  of  Eden  8h. — 
Upper  part  of  Eden  sh.  in  S.  part  of  Blue  Grass  region,  Ky.  Consists  of  shaly 
sss.,  in  some  places  concretionary,  having  max.  thickness  of  150±  ft.  Thins 
gradually  to  N.  Lower  purt  of  Eden  consists  of  blue  sh.  with  sandy  layers  and 
locally  beds  of  Is. 

Named  for  Garrard  Co. 

Garrett  conglomerate. 

Lower  Cretaceous  (Comanche  series)  : Northeastern  New  Mexico. 

C.  [R.]  Keyes.  1915  (Iowa  Acad.  Scl.  Proc.,  vol.  22,  pp.  257-259;  Conspectus  of  geol. 
fins,  of  N.  Mex..  pp.  2,  7).  Garrett  cgl.t  50  ft.  thick,  basal  memb.  of  Early  Cretacic 
section  in  NE.  N.  Mex.  and  SW.  Kans.  [Derivation  of  name  not  stated.  Keyes  bas 
also  applied  tbe  name  In  Colo.  He  describes  it  as  older  than  Kiowa  sh.] 

Garrett  Mill  sandstone  member  (of  Warsaw  formation). 

Mississippian : Southeastern  Kentucky  and  northern  central  Tennessee 
(Overton  County). 

C.  Bntts.  1022  (Ky.  Geol.  Surv..  ser.  6,  vol.  7.  pp.  89,  107,  122).  Garrett  Mill  sh. 
memb. — Generally  flaggy  kb.,  5 to  10  ft.  thick.  Is  persistent  throughout  northern 
Overton  Co.  and  thence  ns  far  N.  ns  Pulaski  Co.,  where  it  is  represented  by  a few 
incites  of  sandy  Is.  at  top  of  the  Warsaw  In  bluff  of  Cumberland  River  Just  N.  of 
Burnside.  It  is  the  only  ss.  in  a considerable  thickness  of  Is.,  and  extends  over 
several  counties  (Overton  Co.,  Tenn.,  to  Pulaski  Co.,  Ky.).  Is  top  memb.  of  War- 
snw  fm.  Lies  strntigrapbicnlly  higher  than  Somerset  sh.  memb.  of  Warsaw.  [Page 
122  shows  a few  ft.  of  sh.  btw.  St.  Louis  Is.  and  Garrett  Mill  ss.]  Named  for  expo- 
sures at  Garrett  Mill,  on  Engle  Creek,  3 mi.  N.-NE.  of  Livingston,  Overton  Co., 
Tenn.  The  mill  stands  on  the  ss. 

Garrison  shale.  (In  Connell  Grove  group.) 

Permian : Eastern  Kansas,  northern  Oklahoma,  and  southeastern  Nebraska. 

C.  8.  Prosser,  1902  (Jour.  Geol.,  vol.  10.  p.  712),  Klorena  slmtes  below  (2  to  13  ft. 
thlek)  and  Neosho  inemb.  nlmve  (130  ft.  thick),  with  aggregate  thickness  of  140  to 
145  ft.,  are  now  united  to  form  Oarriuon  fm.,  so  named  on  account  of  good  exposures 
from  Garrison  8.  in  Big  Blue  Valley. 

ThiH  name  was  continued  In  nse  for  many  years.  In  1936  (Kans.  Geol. 
Surv.  Bull.  22,  pp.  B0.  231 ) R.  C.  Moore  discarded  the  name,  treating  the 
numerous  named  subdivisions  into  which  it  had  in  recent  years  been  dif- 
ferentiated as  fms.  within  Council  Grove  group.  Ttie  II.  S.  Geol.  Surv. 
lias  not  yet  had  occasion  to  reconsider  retaining  ttie  name  for  its  pub- 
lications. 

Named  for  exposures  at  Garrison,  Pottawatomie  Co..  Kans. 
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Gartlnnd  oil  wind. 

Drillers*  term ; western  Pa. ; see  under  Cherry  Grove  sand. 

Garvin  beds. 

Permian:  Central  southern  Oklahoma  (Garvin  County). 

A.  R.  Denison,  1923  (A.  A.  P.  O.  Bull.,  vol.  7,  No.  6,  pp.  627-644).  Garvin  beds  — 
Upper  part  of  subsurface  Perm,  in  Robberson  field,  Garvin  Co.  Consists  of  1.2UO 
ft.  of  "red  beds."  gumbo,  and  gravel  with  one  or  two  Is.  beds,  one  of  which,  occurring 
from  950  to  1,000  ft.  depth,  is  recorded  as  pnuent  in  most  of  early  wells  drilled  for 
which  accurate  logs  were  made.  Carries  a few  water  sauds  near  surface.  Overlies 
Mauldin  beds  and  underlies  Perm.  Bhales  and  sag. 

Gary  moraine  (also  morainic  system). 

Pleistocene  (Wisconsin  stage) : South  Dakota,  North  Dakota.  Minnesota, 
Iowa. 

T.  C.  Chamberlin,  1883  (U.  S.  G.  8.  3d  Ann.  Bept.,  p.  393).  Next  later  than  Altamont 
moraine.  Named  for  development  in  vicinity  of  Gary,  Deuel  Co.,  S.  Dak. 

See  also  F.  Leverett’s  moraine  map  in  U.  S.  G.  S.  P P.  161,  1932.  Is  of  late 
Wisconsin  age. 

Gasconade  dolomite. 

Lower  Ordovician  (Beekmantown)  : Eastern  and  central  Missouri. 

F.  L.  Nason,  1892  (Mo.  Geol.  Surv.  vol.  2.  pp.  vli,  12.  93.  114-115,  pi.  III).  Gascon- 
ade Ik. — Great  series  of  Is.  beds  interstratified  with  thin  beds  of  ss.  that  underlie 
Roubidoux  as.  in  Ozark  uplift  and  compose  lower  fm.  of  Ozark  series.  Includes 
3d  and  4th  Mag.  1*8.  and  separating  sss.  of  earlier  repts. 

A.  Winslow,  1894  (Mo.  Geol.  Surv.  vols.  6 and  7),  and  1895  (Am.  Geol.,  vol.  15,  pp. 
81-89),  stated  that  Gasconade  Is.  underlies  Roubidoux  or  Saccharoidal  [ ?]  ss.  and 
includes  Jefferson  City  Is.,  Moreau  ss.,  Osage  Is.,  Cole  Camp  as.,  and  Proctor  Is. 

S.  H.  Ball  and  A.  F.  Smith,  1903  (Mo.  Bur.  GeoL  and  Mines  vol.  1,  2d  aer.).  Gas- 
conade Is. — Whitish  or  grayish  cherty  and  noncherty  dol.  with  beds  of  chert  and 
occasional  sss.  Thickness  250  ft.  Is— Third  Mag.  Is.  of  Swallow.  Underlie*  St. 
Elizabeth  fm.  [Roubidoux]  and  overlie*  Gunter  ss.  [This  definition  was  followed 
by  S.  H.  Ball.  1904;  C.  F.  Marbut.  1904;  E.  R.  Buckley  and  H.  A.  Buehler,  1904; 
E.  M.  Shepard,  1904  ; K.  R.  Buckley,  1905;  U.  A.  Buehler,  1907;  and  C.  [R.J  Keyes, 
1914.1 

H.  F.  Bain  and  E.  O.  Ulrich,  1905  (U.  8.  G.  8.  Bulls.  260,  267).  Gasconade  Is. — 
Chert-bearing  dolomitic  Iss.  and  sss.,  450  to  650  ft.  thick.  Underlies  Roubidoux  fm. 
and  overlies  Elvina  fm.  Is=--3d  and  4th  Mag.  iss.  and  3d  ss.,  also=Lesueur  Is. 
Includes  Osage  Is.,  Gasconade  Is.,  Cole  Camp  ss.,  Gunter  ss.  and  Proctor  is.  (This 
definition  was  followed  by  G.  II.  Scherer,  1905.] 

E.  R.  Buckley,  1908  (Am.  Min.  Cong.  Rept.  Proc.  10th  Ann.  seas.,  p.  286).  Qns- 
conade  of  Mo.  underlies  Roubidoux  and  uncon.  overlies  Proctor.  [This  definition 
of  Gasconade  (which  includes  Gunter  ss.  memb.  at  base)  was  followed  by  C.  F. 
Marbut,  1908;  E.  R.  Buckley,  1909;  It.  8.  Bnssler,  1911;  E.  O.  Ulrich,  1911  ; O.  W. 
Crane,  1912;  II.  A.  Buehler,  1917;  C.  L.  Duke.  1918;  E.  B.  Branson.  1918;  M.  E. 
Wilson,  1922;  II.  A.  Buehler,  1922;  and  E.  B.  Branson,  1923;  and  It  was  for  many 
years  the  accepted  definition  of  U.  8.  Geol.  Survey.] 

H.  8.  McQueen,  1930  (Insoluble  residues  as  a guide  In  stratigraphic  studies.  Mo.  Bur. 
Geol.  and  Mines,  separate).  Gasconade  fm.  restricted. — Dol.,  light  colored,  finely 
crystalline  with  characteristic  hard  blue  chert.  Thickness  140  to  200  ft.  Chert  is 
dominant  constituent ; much  of  It  is  vitreous  and  quartzose,  but  lacks  the  even 
glassy  texture  of  the  Eminence  and  to  some  extent  the  chert  of  the  Van  Buren. 
and  it  is  also  darker  than  any  similar  material  in  Van  Buren  or  Eminence.  Uncon. 
underlies  Roubidoux  fm.  and  uncon.  overlies  Van  Buren  fm.  [See  further  explana- 
tion under  Van  Buren  fm.  This  is  definition  of  Gasconade  dol.  that  has  been 
adopted  by  Mo.  Geol.  Survey  and  is  now  followed  by  U.  8.  Geol.  Survey.] 

Named  for  exposures  on  Gasconade  River,  central  Mo. 

Gascons  formation.  (In  Chaleur  series.) 

Silurian  (Niagaran)  : Quebec  (Gasp6  Peninsula). 

C.  Schuchort  and  J.  D.  Dart.  1926  (Canada  Geol.  Surv.  Bull.  44  p.  48). 

8.  A.  Northrop,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  271).  Fauna  of  Gascons 
fm..  of  middle  811.  Chaleur  series,  is  transitional  btw.  Clinton  and  Lockport. 
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Gaspe  series. 

Devonian  and  Mississippian : Quebec. 

W.  E.  Logan,  1863  (Canada  Geol.  Surv.  Repts  1843-63,  pp.  406-453,  880-886). 
Gaspe  series. — Is  Middle  and  Upper  Sil.,  Dev.,  and  Lower  Carbf.  Includes  Gaspe 
Is.,  Gaspe  ss.,  and  Bonaventure  fm. 

Subsequent  writers  assigned  Gaspe  Is.  and  Gaspe  ss.  to  Dev.  and  Bonaventure 
fm.  to  late  Miss. 


Gaspe  sandstone. 

Devonian:  Quebec. 

W.  E.  Logan.  1863  (Canada  Geol.  Surv.  Repts.  1843-63,  pp.  304-404).  Gaspe  sss., 
Dev.,  Canada.  Included  in  Gaspe  series. 

C.  Schochert,  1930  (Am.  Jour.  Scl.,  5th,  vol.  20,  pp.  174-175).  Gaspe  sss.  are  lato 
Dev. 

C.  H.  Kindle  (1936)  stated  fossils  of  lower  memb.  of  Gaspe  ss.  are  probably  Middle 
Dev.  (See  under  Matbaie  eg I.) 


Gaspe  limestone. 

Devonian : Quebec. 

W.  E.  Logan,  1863  (Canada  Geol.  Surv.  Kept*  1843-63,  pp.  300  394).  Gaspe  Us. — 
Middle  and  Upper  811..  Canada. 

J.  M.  Clarke.  1008  (N.  Y.  State  Mum.  Mem.  9,  p.  26).  Gaspe  Us.  of  Quebec  are  Dev. 
F.  J.  Alcock,  1922  (Cannda  Geol.  Surv.  Sunim.  Kept.  1921,  pt.  D,  p.  81),  and  1926 
(Canada  Geol.  Surv.  Summ.  Kept.  1924,  pt.  C,  p.  139).  Gaspe  Is.  of  Quebec  Is  Dev. 
W.  A.  Parks,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  787).  Oaspe  f*.  series  embraces 
Grand  Greve,  Cape  Bon  Ami,  and  St,  Alban. 


Gasper  formation.] 

Gasper  oolite.  } (0f  Chester  Kr0Up  ) 

Mississippian:  Kentucky,  southwestern  Virginia,  Tennessee,  and  northern 
Alabama. 


C.  Butts,  1917  (Ky.  Geol.  Surv.  Mississippian  fms.  of  western  Ky.,  pt.  1,  pp.  64-84). 
Gasper  oolite. — Thick-bedded  Is.  and  oolite,  and  in  parts  of  Breckinridge  Co.  (also 
in  Meade,  ilnrdln,  Grayson  and  perhaps  Hart  Co.)  it  includes,  near  middle,  the 
Sample  ss.  memb.,  which  has  a max.  thickness  of  40  ft  Total  thickness  of  fm. 
100+  ft.  Replaces  Ulrich’s  “Tribune  is.”  Is  not  known  W.  of  E.  part  of  Critten- 
den Co.,  Ky.  Rests  uncon.  on  Fredonla  oolite  memb.  of  Ste.  Genevieve  is.,  the 
Intervening  Rosiclare  and  Ohara  members  of  the  Ste.  Genevieve  and  the  Bethel  as. 
being  absent.  Is  older  than  Cypress  ss.  The  Ridenhower  sh.  1b  = in  part  at  least 
Gasper  oolite  and  possibly  is  represented  in  only  upper  part  of  Gasper  fm.  Named 
for  exposures  in  bluffs  along  Gasper  River  in  Warren  Co.,  Ky. 

C.  Butts,  1926  (Geol.  Surv.  Ala.,  Spec.  Kept.  No.  14),  defined  Gasper  fm.  of  that 
region  as  underlying  Cypress  ss.  and  overlying  Bethel  ss. 

A.  U.  Sutton  and  J.  M.  Weller,  1932  (Jour.  Geol.,  vol.  40,  No.  5,  pp.  430.  439-441). 
Uncertainty  regarding  the  beds  which  Butts  himself  Intends  to  include  within 
typical  Gasper  has  made  it  impossible  for  writers  to  recognise  “Gasper”  as  a valid 
fm.  name.  Therefore  Girhin  is  proposed  as  a designation  for  beds  of  Renault  and 
Paint  Creek  age  in  that  part  of  West.  Ky.  where  the  Bethel  (Sample)  ss.  la  not 
developed.  [See  under  Girkin  fm.] 


Gaspereau  formation. 

Carboniferous:  Nova  Scotia. 

II.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4.  p.  210). 

Gasport  limestone  member  (of  Lockport  dolomite). 

Silurian:  Western  New  York  and  Ontario. 

E.  M.  Kindle,  1913  (U.  S.  G.  S.  Niagara  Falls  folio.  No.  190).  Gasport  Is.  memb. — 
Light-gray  to  white  coarse-grained  Keroicrystallinp  crinoidnl  is.,  generally  non- 
xnagne8lan.  Thickness  6 to  20  ft.  In  literature  has  been  called  Lower  Niagara  Is., 
Lockport  Encrlna]  marble,  and  Crinoidal  Is.  Overlain  by  dark-gray  to  chocolate- 
colored  saccbaroldal  dol. ; underlain  by  drab  mag.  Is.  [later  named  De  Cew  Is.]. 
Named  for  exposures  at  Gasport,  Niagara  Co.,  N.  Y. 
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Gasport  shaly  channel. 

Silurian : Western  New  York. 

II.  Rucdemunn,  1025  (N.  Y.  Slate  Mus.  Bull.  205,  pp.  5-14).  Qasport  shaly  channel  — 
Is  intercalated  in  Lnckport  Is.,  but  faunule  differs  entirely  from  that  of  surround- 
ing Loekport  Is.  The  channel  rock  itself,  for  most  part,  consists  of  calc,  and 
nrgill.  sh.,  sandy  near  top,  and  containing  six  thin  layers  of  shaly  Is.  By  its 
dark  brown  color  it  contrasts  strikingly  with  the  light-buff  Loekport  Is.  Passes 
laterally,  with  a Jagg»*d  margin  of  interlocking  layers,  into  coralline  and  crinoidal 
beds  of  Loekport  Is.  and  therefore  represents  an  original  depression  btw.  the  reefs. 
Probably  represents  the  filling  of  a depression  or  lagoon. 

Gassctts  schist. 

Upper  Cambrian  (?) : Southeastern  Vermont  (Windsor  County). 

C.  II.  Richardson,  1929  (16th  Kept.  Vt.  State  Geol.,  pp.  210,  225).  Gassctts  schist. — 
Silver}*  white,  highly  garnet  if erous,  muscovite  schist ; scaly  texture,  or  muscovite  Is 
arranged  in  parallel  plates  and  is  by  far  the  most  abundant  constituent.  Is  a highly 
metamorphosed  sediment,  which  in  certain  outcrops  has  been  aff«*cted  by  intrusive* 
bearing  boron  and  fluorine.  Is  a new  and  the  oldest  merab.  of  Upper  Camb.  Missis- 
quoi  group.  Underlies  the  typical  sericite  schists  and  qtxites  of  that  group,  of 
which  it  is  the  lower  memb.  Overlies  Bethel  and  Cavendish  schists.  Outcrops  at 
Gassctts  (Ludlow  quad.]  in  N.  part  of  Chester  [Twp],  and  at  other  places  [men- 
tioned] in  Reading,  Cavendish,  Baltimore,  and  Chester  TVps.  Assigned  to  Upper 
Camb. 

See  also  C.  H.  Richardson,  1031  (17th  Kept.  Vt.  State  Geol.,  pp.  108,  223). 
Also  18th  Rept.  Vt.  State  Geol.,  where  Richardson  and  J.  E.  Mayuard 
state  type  loc.  is  just  N.  of  Gasset ts  railroad  station. 

Gastineau  volcanic  group. 

Triassic  (Upper)  : Southeastern  Alaska  (Juneau  region). 

G.  C.  Martin,  1926  (U.  S.  <3.  S.  Bull.  776,  pp.  92,  247,  chart  opp.  p.  120).  Gastineau 
volcanic  group. — In  descending  order,  si.,  andesitic  tuff,  calc.  sL  with  Upper  Triassic 
fossils,  and  andesitic  lava  with  local  lenses  of  si.  Thickness  possibly  5,000  ft. 
Assigned  to  Upper  Triassic.  Overlies  Perseverance  si.  and  underlies  Thane  volcanic 
group. 

Named  for  Gastineau  Peak,  which  Is  in  midst  of  the  group.  Whether  the 
whole  group  is  Upper  Triassic  is  now  considered  questionable. 

Gates  limestone. 

Silurian:  Western  New  York. 

G.  II.  Chadwick,  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29,  pp.  335.  356,  358.  359,  360. 
361,  364).  Oates  Is. — About  20  ft.  of  beds  at  Rochester,  heretofore  included  in 
Rochester  sh.,  which  apparently  are  absent  at  Niagara,  and  which  are  really  a 
Is.,  being  quarried  and  sold  as  such.  Are  uncon.  overlain  by  Decew  (basal) 
memb.  of  Loekport  dol.,  and  are  separated  from  Rochester  sh.  [restricted]  below 
by  a perfectly  clean-cut  line  or  clay  seam.  Carry  few  fossils  except  Unpula 
lame llat a.  Named  for  town  [In  Monroe  Co.],  in  which  the  beds  appear  in  the 
canal  prism.  Probably  continues  to  thickeu  E.  of  Rochester  under  the  drift 
and  is  very  likely  the  rock  forming  the  falls  at  Wolcott  village.  Present  at 
Ontario,  N.  Y.,  and  at  Wallington  and  probably  at  Red  Creek  [both  in  Wayne 
Co.J  ; also  doubtfully  identified  at  South  Granby  and  Brewerton,  N.  Y.,  and  at 
Hamilton,  Ont.  Absent  in  Lakeport  well  [Madison  Co.]. 

Gates  formation. 

Cretaceous:  British  Columbia. 

F.  II.  McLearn,  1923  (Canada  Geol.  Surv.  Summ.  Rept.  1922,  pt.  B,  p.  6). 

Gatesburg  formation. 

Upper  Cambrian:  Central  Pennsylvania  (Blair  to  Center  Counties). 

C.  Butts,  1918  (Am.  Jour.  Bel.,  4th,  vol.  46.  pp.  527.  534,  537 ; name  proposed 
by  E.  8.  Moore).  Gatesburg  fm. — Thick-bedded  steely-blue,  coarsely  crystalline 
dol.,  with  many  interbodded  qtzitc  layers  up  to  10  ft.  thick;  contains  considerable 
silicifled  oolite,  also,  near  middle.  Ore  Hill  Is.  memb.,  and  at  base  Stacy  dol.  memb. 
Underlies  Mines  dol.  and  overlies  Warrior  Is.  Named  for  Gatesburg  Ridge,  Center  Co. 
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Gatesvllle  formation.  (In  Fredericksburg  group.) 

Lower  Cretaceous  (Comanche)  : North-central  Texas. 

S.  A.  Thompson,  19.35  (A.  A.  P.  G.  Bull.,  vol.  ID,  No.  10.  pp.  1508,  1530,  1531-1533, 
1530K  Edwards  Is.,  Comanche  Peak  Is.,  and  Walnut  clay  of  Fredericksburg  group 
are  In  part  contetup.  with  one  another  and  contain  essentially  same  fauna. 
They  are  here  treated  as  members  of  Gatesville  fm.,  new  name  for  lower  part  of 
Fredericksburg  group,  the  Kiamichi  clay  being  upper  fm.  of  that  group,  fit  Is 
still  a debated  question  whether  Klamich!  should  be  Included  in  Fredericksburg 
group.)  Type  loc.  is  near  State  Training  School  for  Boys  N.  of  Gatesvllle, 
Coryell  Co. 

W.  C.  Mendenhall,  1935  (p.  1537  of  book  cited  above)  questioned  usefulness  of  this 
name. 

Gateway  formation. 

Pre-Cambrian:  Southern  British  Columbia  and  northwestern  Montana 
(Galton  Range). 

R.  A.  Daly,  1012  (Canada  Geol.  Rurv.  Dept.  Mines.  Mem.  38,  maps  2,  3,  4). 
Gateway  fm. — Chiefly  thin-bedded  siliceous  inetarglllite ; some  doL  at  base. 
[Younger  than  Purcell  luya  and  Slyeh  fm.  1 

R.  A.  Daly,  1013  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1010,  vol.  2.  pp.  107,  130, 
178).  Gateway  fm.— Chiefly  metargillite  and  qtzite.  Upper  memb.  (1.850  ft.) 
consists  of  t bin-bedded  highly  siliceous  metargillite  interst  ratified  with  sub- 
ordinate more  or  less  serlcitic  metasandstone;  carries  abundant  salt  crystal  casts, 
and  is  almost  certainly  contemp.  with  lower  part  of  Kintln  fm.  Lower  memb. 
(125  ft.)  consists  of  dol.,  as..  Is.,  qtzite.  metargillite,  and  at  once  suggests 
possible  identity  or  origin  with  Sheppard  fm.  The  fm.  is  well  exposed  on  heights 
E.  of  Gateway,  Mont.,  and  overlooking  Tobacco  Plains.  Rests  conformably  on 
Purcell  lava,  and  grades  Into  overlying  Phillips  fm. 

Gato  formation. 

Pliocene:  Dominican  Republic. 

C.  J.  Maury,  1931  (ScI.,  n.  s.,  vol.  73,  p.  42). 

Gatun  formation. 

Miocene  (middle)  : Panama. 

E.  Howe,  1007  (Isthmian  Canal  Comm.  Rept.,  pp.  108-138). 

Gaiitreau  formation. 

Mississippian : New  Brunswick  (Stony  Creek  oil  and  gas  field). 

G.  W.  II.  Norman,  1932  (Canada  Geol.  Surv.  Econ.  Geol.  ser..  No.  9,  p.  170). 

Gail vin  andesite. 

Age  (?):  New  Brunswick. 

F.  J.  Alcock,  1935  (Canada  Dept.  Mines  Geol.  Rurv.  Bur.  Econ.  Geol.  Mem.  183, 
p.  72). 

Gaviinn. 

See  Qabilan  Is. 

Gaviota  formation. 

Eocene  and  Oligocene  (?):  Southern  California  (Santa  Barbara  County). 

W.  L.  E (linger.  1935  (Pnn-Am.  Geol..  vol.  64.  No.  1,  p.  75).  Gartota  fm.  is  pro- 
posed for  that  assemblage  of  marine  strata  falling  within  " Turritella  variata 
zone”  of  Woodring  in  Santa  Ynea  Range,  Santa  Barbara  Co.  Type  area  is  W. 
of  Gaviota  Pass,  and  type  loc.  Is  designated  ns  Canada  de  Santa  Anita,  where 
the  fm.  consists  of  1585  ft.  of  sss.  and  slltstone*  overlying  Tejon  fm.  (Eo.)  and 
underlying  Scope  fm.  Lower  part  of  fm.  is  believed  to  be  Eo. ; upper  part  may 
Include  some  Olig. 

H.  G.  Schenck  and  R.  M.  Kleinpell,  1935  (p.  76  of  book  cited  above).  Micro 
fossils  and  strat.  relations  suggest  Gaviota  fm,  is  lute  Eo. 

See  also  under  Refugian  stage. 

tGay  Head  clnys. 

Trade  name  applied  to  jmrt  of  Cret.  deposit*  of  Mnrthas  Vineyard,  Mass. 
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fGayhead  interval. 

Pleistocene:  Southeastern  Massachusetts  (Gay  Head,  Marthas  Vineyard, 
etc.). 

J.  B.  Woodworth,  1898  (U.  S.  G.  S.  17th  Ann.  Kept.,  pt  lt  pp.  975-988).  Gay 
Head  interval  of  erosion  and  folding  separates  Saukaty  beds  (Interglacial)  from 
succeeding  Tisbury  [Man  basnet]  beds  (glacial). 

A.  C.  Veatch,  1903  (Jour.  GeoL,  vol.  11,  pp.  786-776).  There  is  nothing  on  Long 
Island  which  can  clearly  be  referred  to  Gayhead  interval  except  by  Inference. 

A.  C.  Veatch,  1906  (U.  8.  G.  8.  P.  P.  44).  As  the  name  Gay  Head  belongs  more 
properly  to  the  folding  than  to  the  erosion  Interval  which  followed,  the  name 
Gardiner  interval  Is  suggested  for  the  latter,  from  Gardiner  Island,  where  the 
truncated  folds  can  be  well  observed. 

Gaysport  member.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southeastern  Ohio  (Muskingum  County). 

W.  Stout,  1918  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  21,  p.  258).  Gaysport  mernb. — 
Siliceous  Is.  or  calc.  ss.  Marine  fossils.  Thickness  0 to  2*6  ft.  Lies  20  ft.  4 in. 
below  horizon  of  Duquesne  coal  and  10  ft.  3 In.  above  Ames  Is.  Occurs  locally 
In  Muskingum  Co.  Best  developed  In  vicinity  of  Gaysport,  Bluer ock  Twp.. 
Muskingum  Co. 

Gazley  Creek  sands  and  clays. 

Eocene:  Southern  central  Texas  (Bastrop  County). 

W.  A.  Price  and  K.  V.  W.  Palmer,  1928  (Jour.  Pal.,  vol.  2,  p.  22).  loosely  applied  this 
name  to  gray  ss.  containing  a Cook  Mtn  fauna  and  to  overlying  sands  and  clays 
on  S.  bank  of  Colorado  River  at  mouth  of  Gazley  Creek,  In  W.  edge  of  Smithvllle. 
Bastrop  Co. 

tGebo  formation. 

Upper  Cretaceous : Northwestern  Wyoming  (Park  County). 

D.  F.  Hewett,  1914  (U.  8.  G.  8.  Bull.  541.  pp.  91.  100).  Gebo  fm.— Massive  ss.,  buff 
near  buse  and  white  near  top,  separated  by  thin  beds  of  sh. ; near  base  1 or  more 
coal  beds.  A few  plants  and  invertebrates  of  Montana  types.  Thickness  1,120  ft. 
along  Shoshone  River  and  to  8.  Underlies  Meeteetse  fm.  and  overlies  Colorado  eh. 
Named  for  Gebo,  near  Therniopolis,  near  which  extensive  mining  operations  have 
been  conducted  on  a coal  bed  neur  base  of  fm. 

Later  work  proved  this  fm.  is  same  as  Mesaverde  fm.  of  Colo.,  and  it  was 
therefore  discarded  and  mapped  as  Mesaverde  on  1924  geol.  map  of  Wyo. 

Gemini  limestone. 

Ordovician:  Central  northern  Utah  (Tintic  district). 

ti.  W.  Crane,  1915  (Am.  Inst.  Min.  Engrs.  Hull.  106,  pp.  2149-2151).  Gemini  Is.— 
Forty-five  or  more  relatively  thin  alternating  horizons  of  blue,  gray,  light-gray,  and 
white  Is.,  of  varying  texture  and  hardness,  but  all  generally  distinctly  bedded. 
Thickness  902  ft.  Underlies  Chief  Consolidated  Is.  and  overlies  920  ft.  of  white 
lime  sh.  [later  named  Opohonga  Is.  The  fm.  was  evidently  named  for  Gemini  mine.] 

The  Chief  Consolidated  and  Gemini  lss.  of  Crane  compose  Bluebell  dol. 

Genesee  group. 

Upper  Devonian : New  York,  Pennsylvania,  Maryland,  northern  West  Vir- 
ginia, and  across  western  Virginia. 

L.  Vanuxem,  1842  (Geol.  N.  Y.,  pt.  3,  pp.  168- 1G9).  Genesee  si. — A black  arglll., 
fissile  mass.,  appropriately  a mudrock.  Is  the  Black  sh.  and  si.  and  Upper  Black  si. 
of  repts.  Thick  liens  100  ft.  Underlies  Portage  or  Nunda  group  (which  includes 
Cashaqun  sh.,  Gardeau  and  Portage  groups,  and  Sherburne  flagstone  and  sb.),  and 
overlies  Tully  Is. 

In  succeeding  years  the  names  Genesee  beds,  Genesee  sh.,  and  Genesee  group 
were  applied  to  the  beds  btw.  Portage  group  and  Tully  Is.,  but  bdy  btw. 
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the  Portage  and  Genesee  was  by  some  placed  at  top  of  a so-called  “Lower 
Black  Band”  and  by  others  at  base  of  or  10  to  15  ft  below  base  of  this 
“Band.”  In  1003  (N.  Y.  State  Mus.  Hdb.  10,  p.  23)  J.  M.  Clarke  Intro- 
duced Middlesex  black  shales  for  the  “Lower  Black  Band”  and  Rhine- 
strect  black  sh.  for  the  "Upper  Black  Band,”  both  of  which,  “for  pale- 
ontologic  reasons,”  he  included  in  Portage  group.  In  1904  (N.  Y.  State 
Mus.  Bull.  63)  J.  M.  Clarke  and  D.  D.  Luther  nppllcd  Genesee  beds  to 
strata  btw.  Middlesex  sh.  and  Tully  Is.,  which  they  divided  Into  Standlsh 
flags  and  shnles  (top),  15  ft;  West  River  sh. ; Genundewa  or  Styllola  Is.; 
and  Genesee  sh.,  the  latter  defined  as  densely  black  bituminous  sh.  93  ft. 
thick,  resting  on  Tully  Is.  They  stated : It  was  clearly  this  excessively 
black  mass  of  sh.  that  It  was  Intended  [by  Hall]  to  distinguish  by  the 
name  Genesee,  and  it  is  here  proposed  to  restrict  Genesee  to  this  lower 
memb.  only.  [In  several  places  in  text  (pp.  23  and  25)  they  casually 
alluded  to  restricted  Genesee  sh.  as  Gorham  shales,  probably  from  their 
occurrence  at  or  near  town  of  Gorham.  These  casual  references  to  Gor- 
ham were  evidently  not  intended  as  a gool.  name,  and  they  constitute  the 
only  known  record  of  Gorham.] 

The  broad  use  of  Genesee  was  applied  In  many  repts  during  succeeding 
years,  but  the  repts  of  Clarke  and  Luther  continued  to  restrict  the  name 
to  the  beds  btw.  Genundewa  and  Tully  lss.,  although  they  subsequently 
stated  (N.  Y.  State  Mus.  Bull.  81,  1905,  and  N.  Y.  State  Mus.  Bull.  128, 
1909)  that  Genesee  si.  ns  originally  defined  and  ns  used  by  Hall  Included 
their  restricted  Genesee  sh.,  the  Genundewn  Is.,  and  the  West  River  sh., 
hut  that  [1905  citation]  it  has  seemed  best  to  retain  that  name  [ Genesee 
si,]  in  application  to  lower  part  of  the  series  ns  exhibited  on  Genesee 
River,  for  the  lower  beds  are  highly  bituminous  and  regularly  slaty,  and 
it  was  to  indicate  this  bituminous  character  that  the  rock  series  was 
specially  and  separately  designated.  C.  A.  Hartnagel’s  Hdb.  19  (1912) 
applied  Genesee  in  both  the  broad  and  the  restricted  sense.  In  1920 
(Geol.  Soe.  Am.  Bull.,  vol.  31,  p.  118)  G.  H.  Chadwick  proposed  to  replace 
the  restricted  Genesis'  sh.  with  Gencseo  black  sh.  The  Middlesex  sh. 
appears  to  have  been  consistently  included  in  Portage  group  until  K.  E. 
Caster,  1933  (Geol.  Soe.  Ani.  Bull.,  vol.  44,  pt.  1,  pp.  201-202),  included  it 
in  the  Genesee,  in  which  he  also  included  Tully  Is. 

W.  Goldring.  1031  (N.  Y.  State  Mus.  Hdb.  10,  p.  389),  adopted  the  restricted  defini- 
tion of  Geneaee  (1.  e.  the  basal  menih.,  or  Genesee  ah.  of  Chadwick)  and  included 
the  overlying  Genundewa  la.,  Weat  River  ah.,  and  Standlsh  ah.  In  Portage  group ; 
but  Cooper  (1935)  used  Geneseo,  as  defined  by  Chadwick,  i.  e.,  for  the  ah.  above 
Tully  la.  and  below  Genundewa  la. 

G.  H.  Chadwick.  1935  (Geol.  Soe.  Am.  Bull.,  vol.  46.  No.  2,  p.  352),  Included  all 
of  above  bods  in  Genesee  group,  and  discussed  fauna  on  pp.  310-i-. 

The  U.  S.  Geol.  Survey  in  March  1936,  at  request  of  W.  H.  Bradley  (who 
had  in  preparation  a rept  (Bull.  890-A)  on  structure  and  gas  possibilities 
In  Steuben  and  adjneent  counties  in  south-central  N.  Y.),  adopted 
Genesee  group  to  include  the  following  fms.  (descending) : Standlsh  ss„ 
West  River  sh.,  and  Gencseo  sh.  (redefined  to  include  Genundewa  Is. 
lentil  at  top). 

Named  for  abundant  exposures  along  Genesee  River  and  Valley,  N.  Y.,  esjte- 
cially  in  gorge  of  Genesee  River  below  Portage. 

Genesee  Valley  limestone  and  shales. 

Triassic:  Northern  California  (Sierra  Nevada). 

J.  P.  Smith,  1910  (lour.  Geol.,  voi.  18,  chart  opp.  p.  220).  Genessre  Valiev  limestone 
and  shales. — Triawdc.  Older  than  Sailor  Canyon  shales  (restriction  ? of  Sailor 
Canyon  fm.],  and  overlies  Paleozoic. 
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J.  S.  Diller  (U.  S.  G.  S.  Bull.  853,  1908)  mapped  the  Triassic  rocks  of  Genesee  Valley 
region  as  Biccoringcr  si.  and  Hosselkus  Is.  Name  probably  derived  from  occurrence 
In  Genesee  Valley,  E.  of  Genesee,  Plumas  Co. 

Geneseo  shale.  (In  Genesee  group.) 

Upper  Devonian:  New  York. 

G.  H.  Chadwick,  1920  (GeoL  Soc.  Am.  Bull.,  vol.  81,  p.  118).  Geneseo  black  sh , — 
The  name  “Genesee”  is  In  duplicate  use  for  the  group  (including  the  West  River) 
and  for  the  part  beneath  Genundewa  Is.,  which  Is  under  water  at  Hall’s  type  lac. 
To  avoid  confusion  the  variant  Oenesco  may  be  given  to  the  latter,  which  is  84  ft. 
thick  in  the  fall  on  Fall  Brook,  Geneseo,  N.  Y. 

See  also  Gorham  ah. 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2,  p.  310).  Geneseo  black 
s h.  goes  out  of  section  just  before  plunging  under  Lake  Erie. 

G.  A.  Cooper  and  J.  S.  Williams,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  p.  824 
Chadwick’s  name  Geneseo  is  adopted  for  the  black  sh.  overlying  Tully  Is.  and 
underlying  Genundewa  Is.,  because  use  of  Genesee  in  two  senses  is  confusing.  The 
Geneseo  is  75  ft.  thick  in  vicinity  of  type  section  of  the  Tully,  100  ft.  at  Cayuga 
Lake,  85  ft.  In  Genesee  Valley,  2 ft.  on  Cazenovia  Creek,  Erie  Co.,  and  on  shore 
of  Lake  Erie  consists  of  remnants  a few  inches  thick.  In  Unadllla  Valley  writers 
could  not  And  it. 

The  U.  S.  Geol.  Survey  in  March  1936,  at  request  of  W.  II.  Bradley  (who 
has  in  preparation  a rept  on  structure  and  gas  possibilities  in  Steuben 
and  adjacent  counties  in  south-central  N.  Y.),  adopted  Geneseo  sh k for 
basal  fin.  of  Genesee  group,  and  redefined  Geneseo  by  including  in  it,  at 
top,  Genundewa  Is.  lentil.  The  Genundewa  was  included  in  Geneseo  sh. 
“because  of  its  small  thickness  and  the  similarity  of  its  fauna  to  that  of 
the  Geneseo,  and  because  at  some  places  it  consists  of  several  layers  of 
la  separated  by  black  sh.” 

Geneva  limestone. 

Middle  Devonian:  Central  and  southeastern  Indiana  (Shelby  to  Jennings 
Counties). 

J.  Collett,  1882  (Ind.  Dept.  Geol.  and  Nat.  IHst.  11th  Ann.  Rept.,  pp.  63,  81,  82). 
Genci'a  is. — Buff  mag.  Is.  (Cornlferous),  38  ft.  thick,  at  top  of  Dev.  in  Shelby  Co. 
Overlain  by  glacial  drift  and  underlain  by  0 to  14  ft.  of  stratified  Dev.  rubble  ls. 
(Cornlferous?)  or  by  SU.  strata. 

E.  M.  Kindle.  1901  (Ind.  Dept.  Geol.  and  Nat.  Res.  25th  Ann.  Rept.).  Genera  Is. — 
Soft  dark-buff  to  brownish  fine-grained  mag.  Is.,  3 to  30  ft.  thick.  Lies  btw. 
Niagara  and  Jeffersonville  lss.  Is— Shelby  bed  of  Foerste,  which  should  be  aban- 
doned. Believe  Geneva  Is.  replaces  Sellersburg  and  Jeffersonville  to  N. 

J.  F.  Newsom,  1903  (Ind.  Dept.  Geol.  and  Nat.  Res.  26th  Ann.  Rept.).  Genera  Is., 
2 to  30  ft.  thick,  to  N.  apparently  replaces  Jeffersonville  and  Sellersburg  beds. 

T.  C.  Hopkins,  1904  (Ind.  Dept.  Geol.  and  Nat.  Res.  28th  Ann.  Rept.).  Jefferson- 
ville Is.  includes  Geneva  Is.,  Shelby  beds,  and  Hartsville  beds. 

E.  M.  Kindle,  1913  (Jour.  Geo!.,  vol.  21,  p.  313).  Fauna  of  Geneva  Is.  indicates  It 
is  of  either  Schoharie  or  Onondaga  age,  probably  Schoharie. 

W.  N.  Logan.  1920  (Ind.  Dept.  Cons.,  Dlv.  Geol.  Pub.  8,  btw.  pp.  50  and  57),  called 
the  Is.  beneath  Sliver  Creek  Is.  Geneva  ( Jeffersonville ) Is. 

E.  B.  Cumings,  1922  (Hdb.  Ind.  Geol.,  pt.  4,  Sep.  Pub.  21,  p.  466).  Geneva  Is.  of 
Collett  may  represent  a facies  of  some  part  of  the  Jeffersonville.  What  actual 
relationships  of  Geneva  and  .Teffersonville-Sellersburg  fms.  are  has  not  been  satis- 
factorily determined.  The  Geneva  may  be  a lithologic  facies  of  one  or  both  of 
these  fms.,  or,  more  likely,  a distinct  fm.  older  than  the  Jeffersonville.  Ulrich 
apparently  correlates  it  with  Schoharie,  though  his  reasons  are  not  stated.  It 
occurs  in.  Jennings,  Decatur,  Bartholomew,  and  Shelby  Counties. 

Named  for  Geneva,  Shelby  Co. 

fGeneva  quartzite. 

Lower  Ordovician:  Northeastern  Utah  (northern  Wasatch  Mountains). 

E.  Blackwelder,  1910  (Geol.  Soc.  Am.  Bull.,  vol.  21,  pp.  519,  526-4527,  542).  The 
Ogden  qtzite  as  originally  defined  has  no  existence.  In  Ogden  Canyon  2 thick 
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beds  of  qtzite  appear  to  be  separated  by  several  hundred  ft.  of  sh.  and  Is.  Geol- 
ogists of  40th  Par.  Surv.  considered  the  lower  of  these  to  be  Carab.  The  upper 
fm.  was  named  “Ogden  qtzite,"  and  its  age  was  thought  to  be  approx.  Dev. 
This  Classification  stood  unchallenged  for  more  than  a generation.  A few  years 
ago  F.  It.  Weeks  (unpublished  rept,  1003),  found  Ord.  fossils  in  a qtzite  and  sh.  fm. 
N.  of  Brigham.  This  qtzite  was  separated  from  the  Catub.  qtzite  by  a thick  series 
of  sh.  and  Is.,  and  on  this  account  Weeks  considered  it  to  be— “Ogden  qtzite." 
But  the  “Ogden  qtzite"  in  Ogden  Canyon  is  now  believed  to  be  merely  a slab  of 
Catnb.  qtzite  repeated  by  an  overthrust.  An  early  Paleozoic  qtzite  formerly  cor- 
related with  “Ogden  qtzite"  is  widely  distributed  in  Wasatch  Mtns,  and  is  now 
bereft  of  Its  name,  since  the  typical  “Ogden  qtzite"  must  be  ruled  out.  As  it 
is  clearly  exposed  and  well  marked  by  fossils  E.  and  N.  of  Geneva,  it  will  be  called 
the  “ qtzite  at  Geneva.”  Seems  to  be  best  exposed  in  N.  part  of  Wasatch  Itange. 
It  is  a cream-colored  calc,  qtzite  interbedded  with  green  sh.  near  top  and  bottom 
and  altogether  not  over  400  ft.  thick.  It  is  doubtless  In  this  qtzite  Weeks  found 
Ord.  fossils.  The  same  fauna  was  found  by  writer  at  2 points  near  Geneva  in 
1909.  [In  footnote  on  p.  519  he  calls  this  fm.  Oencro  fm.] 

The  name  Geneva  being  preoccupied,  G.  B.  Richardson  in  191.3  named  the 
Ord.  qtzite  Swan  Peak  qtzite , the  name  by  which  it  is  now  known. 

t Geneva  sands. 

Pleistocene:  Southeastern  Alabama  and  Georgia. 

See  description  under  t Ozark  muds. 

Probably  named  for  Geneva  or  Geneva  Co.,  SE.  Ala. 

fCencvieve  group. 

Mississippian : Missouri. 

H.  S.  Williams,  1891  (U.  S.  G.  S.  Bull.  80,  p.  169).  Genevieve  (jroup. — Geographic 
name  proposed  for  Archimedes  group  of  B.  F.  Shumard.  Includes  Chester,  St. 
Louis  [broad  and  abandoned  usage],  and  most  of  Warsaw,  the  faunas  of  which  are 
more  closely  allied  than  they  are  to  faunas  of  the  Keokuk  and  Burlington. 

Includes  Chester  and  Meramec  groups  of  present  terminology. 

Named  for  exposures  in  Ste.  Genevieve  Co. 

Genevieve  limestone. 

An  abbreviated  form  of  Ste.  Genevieve  ls.t  employed  by  C.  [R.]  Keyes. 

Gennet  Creek  formation.  (In  Chester  group.) 

Mississippian : Southwestern  Indiana. 

M.  A.  Ilnrrell,  1935  (Ind.  Dept.  Cons.  Pub.  No.  133,  p.  78),  listed  (but  did  not 
define)  Gennet  Creek  fm.,  10  to  35  ft.  thick,  ns  underlying  Mount  Pleasant  s«. 
and  overlying  Bristow  ss.  In  previous  repts  the  Mount  Pleasant  had  been 
defined  as  resting  on  Bristow  ss. 

Genoa  moraine. 

Pleistocene  (Wisconsin  stage) : Southern  Wisconsin  and  northeastern  Illi- 
nois. Shown  on  moraine  map  (pi.  23)  of  U.  S.  G.  S.  P.  P.  106.  Named 
for  Genoa  Junction,  Walworth  Co.,  Wis. 

Genshaw  formation. 

Middle  Devonian:  Northeastern  Michigan  (Thunder  Bay  region). 

A.  S.  Wnrthin,  Jr.,  and  G.  A.  Cooper,  1935  (Wash.  Acad.  Sd.  Jour.,  vol.  25,  No.  12, 
pp.  524-526).  Genshaw  fm. — Four  persistent  thin  gray  Is.  beds,  alternating 
with  gray  calc,  shales,  all  containing  a large  sp.  of  Atrypa  and  Qypidula  rotnlnyeri. 
Measured  thickness,  51  ft.  Underlies  Killians  Is.  and  rests  on  clny  shales  of 
Ferron  Point  fm.  Type  loc.,  region  around  Genshaw  School,  sec.  13,  T.  32  N., 
R.  8 lv,  Alpena  Co. 

Gent  facies. 

Name  applied  by  P.  B.  Stockdole  (Ind.  Dept.  Cons.,  Div.  Geol.  Pub.  98, 
pp.  77,  178,  etc.,  1931)  to  a lithologic  facies  of  his  Carwood  fm.  in  a 
part  of  southern  Ind. 
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Gentile  Valley  group. 

Pleistocene  or  late  Tertiary:  Southwestern  Idaho  (Gentile  Valley). 

A.  C.  Penle,  1879  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  11th  Ann.  Kept.,  pp.  612,  642, 
and  map).  Near  one  of  our  substations  in  Gentile  Valley  a coarse  cgl.  outcrops, 
which  was  horizontal  and  seemed  to  be  older  than  the  soft  deposits  in  center 
of  valley.  In  Portneuf  Canyon  a similar  cgl.  was  noted,  also  on  E.  side  of 
Cache  Valley.  These  beds  I have  provisionally  designated  Gentile  Valley  yroup. 

According  to  G.  R.  Mansfield  (personal  communication)  these  beds  may 
be  Pleist.  or  may  belong  to  Salt  Lake  fm.  (Tert.). 

Genundewa  limestone  lentil  (of  Geneseo  shale). 

Upper  Devonian : Western  and  west-central  New  York. 

J.  M.  Clarke,  1897  (N.  Y.  State  Geol.  15th  Ann.  Kept.).  IThe  Is.  in  midst  of 
Genesee  sh.  bad  for  many  years  been  called  Stylinla  Is.  (from  its  characteristic 
fossil),  and  described  as  somewhat  concretionary,  sometimes  inclined  to  be  shnly. 
composed  almost  wholly  of  Styliola  fissurclla,  having  a thickness  of  0 to  4 
18]  ft.  (thinning  out  to  E.),  and  lying  from  20  to  86  ft.  above  base  of  the  Genesee. 
In  1897  rept  cited  above  Clarke  referred  to  it  as  Gcnundctot th  or  Styliola  U. 
In  1903  (N.  Y.  State  Mus.  Hdb.  19,  chart)  Clarke  used  the  following  title: 
Geneseo  sh.  incL  Genundrioa  l*.f  while  D.  D.  Luther  (N.  Y.  State  Mus.  Bull.  69. 
p.  1001)  referred  to  it  as  Styliola  or  Genundewa  Is.] 

J.  M.  Clarke,  1904  (N.  Y.  State  Mus.  Mem.  6,  pp.  196-214).  The  Genundeica  or 
Styliola  Is.  of  Genesee  shales  is  a thin  sheet  sometimes  interrupted,  sometimes 
nodular,  but  virtually  continuous  from  Lake  Erie  to  Seneca  Lake. 

J.  M.  Clarke  and  D.  D.  Luther,  1904  (N.  Y.  State  Mus.  Bull.  63,  p.  26).  (Hnundetca 
Is.  or  Styliola  Is. — Dark-gray  soft  shaly  Is.  in  layers  2 to  10  inches  thick,  separated 
by  dark  or  black  sh.  Where  purest  is  composed  almost  wholly  of  shells  of 
Styliola  ( Stylioliiui ) flssurclla.  Divides  the  mass  of  Genesee  deposits  into  nearly 
equal  parts  in  Canandaigua  and  Naples  quads.  Typical  outcrop  on  shore  of 
Canaudaigua  Lake,  at  foot  of  Bare  Hill  or,  a»  it  should  be  termed,  Genundeica. 
lOn  map  accompanying  this  rept  the  hill  is  called  “Bare  Hill.*’  It  is  in  Yates 
Co.]  Included  in  Genesee  group,  which  Is  divided  Into  (descending)  : Standish 
flags  and  shales.  West  River  sh.,  Genundewa  or  Styliola  Is.,  and  Genesee  sh. 
restricted  [which  Chadwick  proposed  (1920)  be  replaced  by  Geneseo  shale]. 

J.  M.  Clarke  and  D.  D.  Luther.  1905  (N.  Y.  State  Mus.  Bull.  81,  p.  5).  Genundeica 
Is.  named  for  Genundewa  Point  on  Canandaigua  Lake. 

See  further  explanation  under  Genesee  sh. 

The  U.  S.  Geol.  Survey  in  March  1936,  at  request  of  W.  H.  Bradley  (who 
has  in  preparation  a rept  on  structure  and  gas  possibilities  in  Steuben 
and  adjacent  counties  in  south -central  N.  Y.),  adopted  Geneseo  sh.  for 
basal  fm.  of  Genesee  group , and  redefined  Geneseo  by  including  in  it, 
at  top,  Genundewa  Is.  lentil.  The  Genundewa  was  included  in  Geneseo 
sh.  “because  of  its  small  thickness  and  the  similarity  of  its  fauna  to  that 
of  the  Geneseo,  and  because  at  some  places  it  consists  of  several  layers 
of  Is.  separated  by  black  sh.” 

George  River  limestone. 

Age(?):  Nova  Scotia. 

H.  Fletcher,  1878  (Canada  Geol.  Surv.  Rept.  Prog.  1876-77,  p.  426). 

George  River  limestone  series. 

Agc(?):  Nova  Scotia. 

H.  Fletcher,  1900  (Canada  Geol.  Surv.,  Descriptive  note  on  Sydney  coal  field,  p.  5). 

George  River  series. 

Pre-Cambrian:  Nova  Scotia. 

G.  A.  Young,  1913  (12th  Int.  Geol.  Cong.  Guidebook  1,  p.  268). 

Later  repts,  by  other  geologists,  assigned  these  rocks  to  pre-Camb. 
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Georges  Fork  sandstone  member  (of  Atoka  formation). 

Pennsylvanian:  Eastern  Oklahoma  (Muskogee  and  McIntosh  Counties). 

C.  W.  Wilson,  Jr.,  1035  (A.  A.  P.  G.  Bull.,  vol.  19.  No.  4,  pp.  503-520).  Georges 
Fork  ss.  tnemb.  of  Atoka  fm. — Thin  to  massive- bedded  ss. ; medium-grained ; 
commonly  greenish  brown  on  fresh  surface,  weathering  to  brown ; surfaces  of 
bedding  planes  often  covered  with  fucoidnl  markings.  Fossils.  Thickness  35  ft. 
Base  lies  80  to  120  ft.  above  Pope  Chapel  ss.  memb.  and  top  lies  00  ft.  below  Dirty 
Creek  ss.  memb.,  the  intervals  bring  occupied  by  sh.  Named  for  exposure  E.  of 
Georges  Fork,  In  secs.  24  and  25,  T.  12  N..  R.  19  E. 

Georgetown  limestone.  (In  Washita  group.) 

Lower  Cretaceous  (Comanche  series)  : Central  and  southern  Texas. 

T.  W.  Vaughan,  1900  (U.  S.  G.  S.  Uvalde  folio,  No.  04).  Georgetoten  h. — Name 
proposed  by  R.  T.  Hill  for  Impure,  yellowish,  arglll.  Is.,  40  or  more  ft.  thick, 
characterized  by  Kingena  tracoensls.  Underlies  Del  Rio  clay  and  overlies  Edwards 
Is.  Is  equal  in  part  to  Is.  formerly  called  Fort  Worth  la.  Exposures  very  small. 

R.  T.  Hill.  1901  (U.  S.  G.  S.  21st  Ann.  Kept.,  pt.  7».  Upper  10  ft.  of  Georgetoten  Is. 
correlates  with  Main  Street  Is.  The  rest  of  Georgetown  has  lithologic  aspect  of 
Fort  Worth  Is.  but  is  paleontologic  eqiiiv.  of  Klamitla  clay.  Duck  Creek  fm..  Fort 
Worth  Is.,  and  lower  Denison  beds.  Thickness  of  Georgetown  at  Austin  49.9  ft. 
Underlies  Del  Rio  clay  and  overlies  Edwards  la. 

J.  A.  Udden  and  C.  L Baker,  1910  (Unlv.  Tex.  Bull.  44).  Del  Rio  clay  = Grayson 
marls  and  Main  Street  Is. 

L W.  Stephenson,  1918  (U.  S.  G.  S.  P.  P.  120,  pi.  18).  Del  Rio  clay = Grayson 
marl  and  probably  Main  Street  Is. 

W.  S.  Adkins,  1920  (Unlv.  Tex.  Bull.  1850).  Georgetoten  In.  Includes  equivalents 
of  lower  part  of  Main  Street  Is.,  Pawpaw  fm..  Weno  fm.,  Denton  fm..  Fort  Worth 
fm.,  and  Duck  Creek  marl,  but  not  of  Klamitla  fm.,  which  disappears  at  Brazos- 
Colorado  uplift. 

W.  M.  Winton  and  G.  8cott,  1922  (Unlv.  Tex.  Bull.  2229,  pp.  12-15).  Klamitla  is 
not  represented  in  central  Tex.  despite  statements  of  earlier  writers. 

W.  8.  Adkins,  1923  (Unlv.  Tex.  Bull.  23401.  Georgetoten  fm.  of  McLennan  Co.  Is 
composed  of  7 well  differentiated  and  partially  mappable  members,  which  are  strat. 
and  paleontologic  equivalents  of  the  fms.  of  same  names  in  north-central  Tex.  and 
southern  Oklu.,  uml  their  relations  with  these  l'nis.  have  been  accurately  traced, 
viz..  Malnstreet,  Pawpaw,  Weno,  Denton,  Fort  Worth  (30±  ft.),  Duck  Creek 
(30±  ft.),  and  Kiamitiu  (5  to  9 ft.).  Underlies  Del  Rio  fm.  and  overlies  Edwards 
Is. 

II.  P.  Bybee  and  F.  M.  Bullard,  1927  (Unlv.  Tex.  Bull.  2710,  p.  21),  correlated 
Georgetoten  la.  with  Pawpaw,  Weno,  Denton,  Fort  Worth,  Duck  Creek,  and 
Klamichi. 

R.  H.  Cuyler,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  1292-1299),  correlated  uppermost 
part  of  Georgetown  Is.  with  Main  Street  Is. 

Basal  fm.  of  Washita  group  in  Tex.  W.  of  Brazos  River. 

Named  for  Georgetown,  Williamson  Co. 

Georgia  slate. 

Lower  Ordovician  (Beekmantown)  : Northwestern  Vermont  (Franklin 
County). 

E.  Hitchcock,  1801  (Rept.  Geol.  Vt.f  vol.  1,  pp.  357-3S0).  Georgia  group  or  Georgia 
si. — Consists  of  clay  sL  ; rooting  si.;  clay  si.  approximating  to  micaceous  ss. ; 
various  kinds  of  Is. : brecciated  Is. : and  cgl.  composed  of  pebbles  of  Is.  Includes 
what  Prof.  [ E. ] Emmons  has  called  black  si.,  in  part,  Taconic  si.,  and  rooting  sl. 
Age  in  doubt.  Thickness  2,000  ft.  Overlain  by  Tulcose  cgl. ; is  younger  than  the 
Quartz  Rock,  which  has  been  mistaken  for  Potsdam  ss.,  and  the  Red  Sandrock 
series.  The  Georgia  sl.  Is  fully  exposed  in  town  of  Georgia  [Milton  quad.], 
Franklin  Co.,  where  its  most  interesting  fossils  have  been  found. 

A.  Keith,  1923  (Am.  Jour.  Sci.,  5th,  vol.  5,  pp.  122-120).  Georgia  sl. — Almost 
entirely  sl.,  soft,  and  as  a rule  dark  gray  or  bluish  gray  ; much  of  it  is  banded. 
At  base  are  several  specialized  and  very  important  beds,  chief  of  which  is  Swanton 
cgl.  [later  renamed  Corliss  cgl.],  which  has  been  separated  as  a distinct  fm. ; being 
separated  from  Georgia  sl.  by  a great  uncon.,  and,  with  Georgia  sl.,  overlapping  onto 
Illghgate  sl.,  Milton  dol.,  Colchester  fm.,  and  Mallet t dol.  Possibly  there  are 
other  and  higher  cgls.,  but  ail  now  known  are  explainable  as  basal  beds.  The  sl. 
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lies  in  syncllnes  and  its  upper  part  has  been  removed  by  faulting  or  erosion; 
original  thickness  therefore  unknown,  but  is  likely  to  be  over  2,000  ft.  In  Georgia. 
Lies  in  a belt  34  mi.  long,  whose  S.  end  is  in  Colchester  and  N.  end  in  Highgate. 
North  of  main  belt  several  narrow  strips  of  fm.  cxteud  to  Canada,  and  several 
prongs  of  the  si.  project  from  main  fm.  in  vicinity  of  St.  Albans.  In  town  of  Ga., 
for  which  the  fm.  is  named,  the  belt  is  widest — about  3 ml.  Narrows  to  N.  and  S. 
In  earlier  repts  Georgia  has  been  used  in  both  narrower  and  broader  senses.  In 
1801  Hitchcock,  in  his  original  use  of  Georgia  el.,  included  only  the  slates  of 
Georgia  and  their  supposed  equivalents  elsewhere.  This  usage  was  followed  in 
the  main  by  other  geologists.  The  underlying  lss.  and  sss.  were  treated  as  another 
fm. — the  “Red  Sandrock."  In  present  paper  the  Georgia  si.  is  somewhat  restricted 
from  Hitchcock’s  original  limits  by  cutting  off  about  300  ft.  of  bods  (Highgate  si.) 
from  base  of  fm.,  because  they  are  Upper  Camb.,  while  bulk  of  Georgia  si.  is  post- 
“Saratogan,”  and  because  there  are  2 great  unconformities  btw.  the  2 parts.  The 
8 wanton  cgl.  was  also  Included  in  original  definition  of  Georgia  si. 

A.  Keith,  1932  (Wash.  Acad.  Scl.  Jour.,  vol.  22.  pp.  300,  370).  assigned  Georgia  si. 
to  Lower  Ord.,  based  on  Beekmantown  fossils  found  in  it,  and  applied  new  name 
Corliss  cgl.  to  the  cgl.  previously  called  Siranton  cgl.  C.  Schuchert,  1933  (Am. 
Jour.  Scl..  5th,  vol.  25,  pp.  359.  379-380)  also  assigned  the  Georgia  to  Lower  Ord., 
based  on  fossils  identified  as  Beekmantown  by  (}.  A.  Cooper. 

tGeorgia  beds. 

Original  form  of  fGeorgian  series. 

f Georgia  group. 

See  under  Georgia  xl. 

f Georgian  epoch  (or  series). 

Discarded  name  for  Lower  Cambrian  (Waueoban  epoch  or  series).  See 
U.  S.  G.  S.  Bull.  709,  pp.  94-96,  100. 

Gering  formation. 

Miocene:  Western  Nebraska. 

N.  II.  Darton,  1898  (U.  S.  G.  S.  10th  Ann.  Kept.,  pt.  4,  pp.  735,  747-755).  Gering 
fm. — Coarse  sands,  soft  sss.,  and  cgl.;  the  sands  laminated,  massive,  cross-bedded, 
and  of  light-gray  color.  Often  comprises  two  or  more  members,  more  or  less 
distinctly  separated  by  unconformities.  Greatest  development  is  SW.  of  Geriug. 
Nebr.,  where  it  is  200  ft.  thick.  It  is  possible  upper  memb.  of  Gering  fm.  is  basal 
portion  of  overlying  Arikareo  fm.  Rests  uncon.  on  White  River  group. 

These  deposits  are  now  considered  to  be  local  sediments  in  stream  channels, 
and  are  covered  by  the  broader  term  Arikarcc  ftn.y  of  which  they  form 
basal  part. 

Gerlane  formation. 

Quaternary:  South-central  Kansas. 

G.  L.  Knight.  1934  (Geol.  Soc.  Am.  Proc.  1933,  p.  91).  Gerlane  fm. — A Quat. 
continental  deposit  of  south-central  Kans.,  with  type  loc.  near  Gerlane,  Barber 
Co.  Is  of  alluvial  origin  ; derived  from  Perm,  and  Tert.  fms.  in  the  area.  Occur* 
both  as  vnlley  filling  and  as  surface  w'ash,  the  former  type  best  developed  in 
larger  valleys,  giving  them  smooth  broad  floors.  Where  partly  removed  by  erosion 
the  Gerlane  forms  terraces  along  valley  sides.  The  surface-wash  phase  covers 
much  of  intervalley  areas  of  lower  slopes.  Thickness  100+  ft.  iu  drills  near 
Sharon,  in  what  is  believed  to  have  been  valley  of  Medicine  Lodge  River  before 
it  changed  its  course. 

Germantown  sands. 

Subsurface  sands  (First  Germantown  and  Second  Germantown)  in  Potts- 
ville  fm.  (Penn.)  of  SE.  Ohio. 

Germer  tuffaceous  member  (of  Challis  volennies). 

Tertiary  (lute  Ollgocene  or  early  Miocene) : Southern  central  Idaho  (Custer 
County). 

C.  P.  Ross,  1932  (Idaho  correlation  chart  compiled  by  M.  G.  Wilmarth).  Germer 
tuffaceous  memb.  of  Challix  volcanion. — Tuff,  tuffaceous  ss.,  cgl.,  aud  rhyolite 
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flows.  Thickness  0 to  2.000+  ft.  Type.  Germer  Basin,  Bayhorse  quad.  Overlain 
by  Yankee  Fork  rhyolite  memb.  of  Challis  volcanic*  and  underlain  by  basal 
andesitic  beds  (0  to  2,000+  ft.  thick)  of  Challis  volcanic*. 

More  fully  described  by  C.  P.  Ross  in  rept  on  Casto  quad.,  U.  S.  G.  S. 
Bull.  854,  1934. 

Named  for  Germer  Basin,  on  S.  side  of  Salmon  River,  nearly  opposite  mouth 
of  Bayhorse  Creek. 

Gerome  andesite. 

Tertiary:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Surv.  Bull.  20.  p.  98.  map).  Gerome*  andesite. — 
Lava  flows,  tuffs,  breccias,  and  intercalated  beds  of  sh.  and  ss.  containing  im- 
pure carbonaceous  seams  of  varying  thickness.  Lava  flows  predominate,  but 
tuffs,  breccias,  and  sediments  compose  possibly  20  percent  of  whole.  Thickness  at 
least  700  ft.  Uncon.  overlies  Stevens  series  and  granite  intrusive*.  Lies  in  N.-S. 
depression  carved  in  older  fms.  Confined  to  SW.  corner  of  Co.  Appears  to  be  a 
northern  extension  of  larger  areas  farther  S.  in  Columhlu  lava  plateaus.  Lurge 
exposures  near  town  of  Gerome.  Included  in  Tert. 

Gorona  marble. 

Late  Jurassic  (?) : Cuba. 

C.  W.  Bayes.  1901  (Rept.  geol.  reconn.  Cuba,  p.  114).  [Age  not  given,  hut  J.  W. 
Lewis,  1932  (A.  A.  P.  G.  Bull.,  vol.  10.  p.  500),  assigned  it  to  pre-Jurassic.  C. 
Schuchert,  1935  (Hist.  geol.  Antillean-Caribbean  region,  p.  524),  assigned  Gerona 
marble  of  Isle  of  Pines  to  late  Jurassic.  ] 

fGeronlmo  series. 

Pennsylvanian  (?):  Southwestern  Oklahoma  (Wichita  Mountains). 

II.  F.  Rain,  1900  (Geol.  Soe.  Am.  Bull.,  vol.  11,  pp.  135,  140-141).  Ocronimo 
series. — Consists  of  ss.,  eg!.,  shales,  and  Iss.  underlying  Perm,  red  beds  in  Wichita 
Mtns,  Okla.  Later  than  Trenton.  Named  for  famous  Apache  chief,  who  lives  as 
a prisoner  of  war  at  Fort  Sill. 

Gerster  formation. 

Permian:  Western  Utah  (Gold  Hill  district). 

T.  B.  Nolan,  1930  (Wash.  Acad.  Sei.  Jour.,  vol.  20.  No.  17,  Oct.  19,  pp.  421—432). 
Gerster  fm. — largely  thin-bedded  sandy  and  slialy  iss..  brownish  gray  on  fresh 
surfaces  but  weathering  yellowish  brown  or  pink.  Beds  usually  2 in.  to  1 ft.  thick. 
Locally  thin  beds  of  ss.  occur,  and  in  most  exposures  moderately  thick  beds  of 
cherty  Is.  are  present.  Overlies  Oquirrh  fm.  with  sharp  contact.  Thickness  000 
ft.  Contains  Perm,  fossils.  Named  for  exposures  in  Gerster  Gulch,  In  NW. 
corner  of  Gold  Hill  quad. 

See  also  U.  S.  G.  S.  P.  P.  177, 1934. 

Gerty  sand. 

Quaternary?  (Pleistocene?) : Central  and  central  southern  Oklahoma. 

J.  A.  Taff,  1899  (U.  S.  G.  S.  19th  Ann.  Kept.,  pt.  3,  p.  439).  Guertie  sand.— 
Gravel,  sand,  and  silt.  30  or  more  ft.  thick,  resembling  recent  river  or  lake  sand 
plains,  probably  deposited  in  a deserted  river  channel,  and  extending  over  part 
of  McAlester  coal  field.  (Mapped  (pi.  04)  as  Peaceable  sand  (probably  front 
Peaceable  Creek,  Hughes  Co.),  but  Guertie  adopted  in  text  as  more  appropriate 
name.  Assigmd  to  Quat.  (?).] 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35,  p.  109),  gave  thickness  as  0 to 
50  ft. 

Named  for  Guertie,  Hughes  Co.  The  spelling  of  name  of  this  town  was  in 
December  1924  changed  by  U.  S.  Geographic  Board  to  Gerty. 

Gething  member. 

Cretaceous:  British  Columbia. 

F.  H.  McLearn,  1923  (Canada  Geol.  Surv.  Stimm.  Rept.  1922.  pt.  B,  p.  4). 
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Gettysburg  shale.  (In  Newark  group.) 

Upper  Triasslc:  Southeastern  Pennsylvania. 

A.  I.  Jonas,  1926  (Topog.  ami  Geol.  Atlas  of  Pa.  No.  178,  New  Holland  sheet,  p.  17). 
Gettysburg  sh.  is  second  and  middle  memb.  of  the  Triasslc.  Is  composed  of  soft, 
red,  sbaly  sss.  with  hard  gray  pebbly  ss.  beds,  and  contains  beds  of  thick  red 
with  scattered  pebbles  of  different  sizes.  It  is  here  made  up  of  less  sh.  and  more 
ss.  than  in  type  area,  and  Is  overlain  by  an  undet.  thickness  of  coarse  cgl.  inter- 
bedded  with  red  ss.,  which  forms  upper  memb.  of  Triasslc.  Thickness  of  Gettys- 
burg sh.  is  about  1,000  ft.  [On  accompanying  map  It  is  mapped  as  “soft  red  sh. 
and  ss.”]  It  rests  on  “basal  memb.  of  Triusslc”  (called  Ifitcer  arkosic  88.  and  cgl. 
memb.),  which  consists  of  1,000  ft.  of  quartz  cgl.  underlain  by  about  500  ft.  of 
arkosic  red  ss. 

Q.  W.  Stose,  1929  (U.  S.  G.  S.  Fnlrfleld-Gettysburg  folio,  No.  225).  Gettysburg  sh. 
is  redefined  so  as  to  include  all  Triasslc  sediments  of  this  part  of  SE.  Pa.  that 
overlie  New  Oxford  fm.  (lower  fm.  of  Newark  group).  These  Gettysburg  sediments, 
which  compose  upper  fm.  of  Newark  group  in  this  region,  aggregate  approx.  16.000 
ft.,  and  consist  in  general  of  red  shales  and  soft  red  sss.,  with  minor  amounts  of 
white  ss.,  green  and  yellow  sh..  black  carbonaceous  sh.,  and  dark  impure  Is.  Much 
of  fm.  has  been  metamorphosed,  by  intrusive  diabase,  to  dark  purple  or  black 
argillite  or  to  white  porcelanite.  Near  middle  Is  Heidlersburg  memb.  and  at  top 
the  Arendtsvllle  fungi,  memb.  (consisting  of  quartiose  cgl.)  and  a contemp.  Is.  cgl. 

Named  for  exposures  at  Gettysburg. 

Gettysburg  granite. 

A local  trade  term  for  Upper  Triasslc  diabase  quarried  extensively  in  vicin- 
ity of  Gettysburg,  Pa. 

tGeuda  salt  measures.  (In  Sumner  group.) 

Permian : Eastern  Kansas. 

F.  W.  Crngin,  1896  (Colo.  Coll.  Studies,  vol.  6,  pp.  1-48).  Geuda  salt  measures. — 
Chiefly  clay  shales,  of  many  colors  and  kinds,  and  beds  of  Is.,  gyp.,  and  salt. 
Thickness  300  to  400  ft.  Divided  into  (descending):  (1)  Sh.  and  shaly  Is.;  (2) 
Greeley  gyp.;  (3)  shales,  100  ft.;  (4)  Hope  gyp.  Basal  fm.  of  Sumner  div.  Under- 
lies Wellington  shales  and  overlies  Marlon  concretionary  Is.  (top  bed  of  Chase  Isa.). 
Prosser’s  term  Mat-ion  fm.  included  Geuda  salt  measures  and  lower  part  of  Welling- 
ton, and  is  preoccupied.  Named  for  town  of  Geuda  Springs,  [Sumner  Co.],  Kuns. 

Cragin  later  abandoned  this  name  for  Marion  fm.  The  latter  name  has 
been  used  to  include  the  salt  beds  and  also  to  exclude  them.  In  l!)27 
Kans.  Geol.  Survey  and  U.  S.  Geol.  Survey  abandoned  Marion  fm.  and 
redefined  Wellington  fm.  so  as  to  extend  down  to  top  of  Uerington  Is. 
The  salt  beds  are  therefore  now  included  in  the  Wellington. 

Ghost  River  formation. 

Devonian  (?)  : Alberta  (Front  Range). 

C.  D.  Walcott,  1921  (Smithsonian  Misc.  Coll.  vol.  72,  No.  6.  p.  5).  Ghost  River  fm., 
Rocky  Mtns,  Canada.  [Walcott  gave  a full  description  of  this  fm.  in  Smithsonian 
Misc.  Coll.,  vol.  67,  No.  8,  pp.  463-464.  1923.  No  fossils  found.  Rests  on  Middle 
Camb.  and  is  overlain  by  Dev.  In  1927  (Canada  Geol.  Surv.  Mem.  153.  p.  13) 
P.  S.  Warren  assigned  the  fm.  to  Dev.,  as  did  Walcott  In  1928,  and  Warren  In 
1929.] 

Giants  Range  granite. 

Pre-Cambrian  (pre-Huronian  and  post-Knife  Lake)  : Northeastern  Minne- 
sota (Vermilion  and  Mesabi  districts). 

J.  E.  Spurr.  1894  (Minn.  Geol.  Nat.  Hist.  Surv.  22d  Ann.  Rept.,  pp.  119-124).  Giant’s 
Range  granite . — Hornblende-blot Ite  variety.  Intrusive  and  post-Keewatin. 

C.  K.  Leith,  1903  (U.  S.  G.  S.  Mon.  43,  pp.  24,  186-188,  etc.).  The  intrusive  Giants 
Range  granite  forms  core  of  Giants  Range,  and  is  lower  Uuronian. 

C.  R.  Van  Hise  and  C.  K.  Leith.  1911  (U.  S.  G.  S.  Mon.  52,  pp.  135-136).  Giants 
Range  granite  extends  for  20  mi.  or  more  along  Vermilion  Range  in  contact  with 
various  fms.  It  Includes  a series  of  granites  ranging  in  color  from  light  gray  to 
very  dark  gray,  flesh,  pink,  and  red.  Varies  from  very  dense  fine-grained  granites 
through  medium-to  course-grain*  d ones.  Is  of  lower  or  middle  Huroniau  age. 
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Forms  all  of  Giants  Range  except  extreme  E.  end,  which  Is  formed  by  the  Kewee- 
nnwan  Emharrass  granite.  Giants  Ranee  is  southern  extremity  of  Mesnbi  Range. 

C.  K.  Leith.  R.  J.  Lund,  and  A.  Leith,  1935  (U.  S.  G.  S.  P.  P.  184),  assigned  Giants 
Range  granite  to  Algoman,  which  they  correlated  ns  pre-Huronian  and  post -Knife 
Lake  series. 

Gibson  coal  member  (of  Mesaverde  formation). 

Upper  Cretaceous:  Northwestern  New  Mexico  (Gallup-Ztmi  Basin). 

J.  D.  Sears,  1925  (U.  S.  G.  S.  Bull.  767).  Qibaon  coal  memb. — Light-gray  to  white 
lenticular  ss.,  light-gray  clay  sh.,  and  valuable  coal  l>cds  throughout  Gallup-Zuni 
Basin.  Thickness  150  to  175  ft.  Underlies  Allison  barren  memb.  and  overlies 
Bartlett  barren  memb.;  all  belonging  to  Mesaverde  fm.  Named  for  village  of 
Gibson,  McKinley  Co.,  for  many  years  the  center  of  mining  operations  in  the  coals 
of  this  memb. 

Gibson  sand. 

A subsurface  sand  in  Hardinslmrg  ss.t  of  Chester  (Miss.)  age,  in  SW.  Ind. 

Gibson  erosion  cycle. 

A name  applied  by  G.  R.  Mansfield  (U.  S.  G.  S.  Bull.  713,  1920,  p.  16)  to 
a Pleist.  erosion  cycle  in  SE.  Idaho.  Named  for  fact  that  little  settle- 
ment of  Gibson  stands  on  the  terrace  developed  during  the  interval. 
Later  (Jour.  Geol.,  voL  32,  p.  485,  1924)  Mansfield  called  this  Blackfoot 
cycle. 

Gila  conglomerate. 

Pleistocene  and  Pliocene:  Arizona  and  southwestern  New  Mexico. 

G.  K.  Gilbert,  1875  (U.  S.  Geog.  and  Gool.  Surv.  100th  Mer.,  vol.  3,  pp.  540-541). 
Gila  cgl. — A system  of  valley  beds,  of  which  a cgl.  is  the  characteristic  memb., 
which  are  exhibited  in  section  along  the  gorges  of  the  upper  Gila  nnd  its  tributaries, 
the  Bonita,  Prieto,  Gillta,  and  San  Francisco  creeks  and  rivers.  The  boulders  of  the 
cgl.  are  of  local  origin;  the  cement  is  calc.  J interbedded  by  layers  of  slightly 
coherent  sand,  and  of  trass,  and  sheets  of  basalt,  the  latter  in  6ome  cliffs  predomi- 
nating over  the  cgl.  Thickness  1,000  to  1,500  ± ft. 

Gilan  series. 

A term  employed  by  C.  R.  Keyes  instead  of  Gila  cgl. 

Gilbert  shale. 

Pennsylvanian  (?):  Northeastern  Arkansas  (White  County). 

D.  D.  Owen,  1858  (First  rept.  geol.  reconn,  northern  counties  of  Ark.,  pp.  68-69). 
Gilbert  shale*. — Shaly  strata,  60  ft.  thick,  dark  or  nearly  black  In  lower  part  and 
reddish  yellow  and  ferruginous  toward  top.  Includes  numerous  segregations  of 
carbonate  of  Iron  and  carbonate  of  lime.  Exposed  3 ml.  NW.  of  Searcy,  White 
Co.,  at  “bald  point,”  in  vicinity  of  Widow  Gilbert’s  farm.  Belong  to  coal  measures. 
Overlie  heavy  ssa.  supposed  to  be  ss.  which  forms  “Bee  rock”  and  belongs  to  mill- 
stone grit  fm. 

According  to  later  repts  (see  U.  S.  G.  S.  W.  S.  P.  399,  1910,  by  L.  W.  Stephen- 
son and  A.  F.  Crider)  Carbf.  rocks  are  encountered  only  in  wells  in 
White  Co. 

Gilbert  limestone.  (In  McMillan  formation.) 

Upper  Ordovician : Central  Kentucky. 

A.  F.  Foerste,  1912  (Denison  Unlv.  Sci.  Ijib.  Bull.  17.  pp.  18.  23).  Gilbert  memb. — 
Chiefly  dove-colored  lss.  (thickness  not  stated),  in  McMillan  fm.  in  central  Ky. 
Overlies  Tate  memb.  of  McMillan  fm.,  and  stratlgruphlcally  corresponds  nearly 
to  Corryville  memb.  to  N. 

Probably  named  for  Gilbert,  Lincoln  Co. 

Gilbert  sandstones.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  Ilennen  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  pp.  217-219).  Upper  Gilbert  98. — Grayish  white,  massive,  inedium- 
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grained,  micaceous,  40  to  50  ft.  thick ; lies  1 to  10  ft.  below  Lower  War  Eagle  coal 
and  30  to  50  ft.  above  Glen&lum  Tunnel  coal.  Lower  Gilbert  a#.— Massive,  grayish 
white,  very  hard  and  aren.,  50  to  80  ft.  thick ; underlies  Glenalum  Tunnel  coal. 
Named  for  Gilbert,  Mingo  Co. 

Gilbert  shale.  (In  Kanawha  formation.) 

Pennsylvanian : Southern  West  Virginia. 

R.  V.  Mention  and  U.  M.  Gawthrop,  1915  (W.  Va.  Geol.  Surv.  Kept.  Wyoming  and 
McDowell  Counties,  p.  1G8).  Gilbert  sh. — Roof  sh.  of  Gilbert  coal  in  western  part 
of  Wyoming  Co.  Generally  dark  gray  to  black.  Frequently  carries  marine  fossils. 
Thickness  2 to  40  ft.  Underlies  Gilbert  A coal. 

Gilbert  Peak  erosion  surface. 

Tertiary  (Oligocenc  or  Miocene)  : Northeastern  Utah  and  southeastern 
Wyoming  (Uinta  Mountains). 

W.  II.  Bradley,  1930  (U.  S.  G.  S.  I*.  P.  185).  Gilbert  Peak  erosion  surface  is  older 
than  Bishop  cgl.  Named  for  large  remnant  of  the  surface  that  slopes  westward 
and  northward  from  W.  base  of  Gilbert  Peak,  Utah. 

Gilberts  morainic  system. 

Gilberts  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Illinois.  (See  M.  M.  Leighton, 
16th  Int.  Geol.  Cong.  Guidebook  26,  1932,  p.  49.) 

Gilboa  formation. 

Upper  Devonian:  Eastern  New  York  (Schoharie  Valley). 

G.  A.  Cooper,  1934  (Am.  Jour.  Sci..  5th,  vol.  27,  pp.  1-12).  Gilboa  bed*. — In  Scho- 
harie Valley,  in  hills  N.  of  Gilboa  and  S.  along  shores  of  Gilboa  Reservoir,  Spirifcr 
mcBastrialis  and  other  Ithaca  fossils  are  common  iu  the  sss.  This  div.  (250 + ft. 
thick)  is—  Tully  (Laurens)  and  Sherburne  ss.,  and  is  Ithaca  facies  of  Sherburne. 
Geneseo,  and  Tully.  Nearly  complete  section  1b  exposed  In  W.  face  of  RihkI  Hill, 
which  is  taken  as  the  type. 

G.  A.  Cooper  and  J.  S.  Williams,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  pp.  S03,  818- 
821,  829).  At  time  Cooper  defined  Gilboa  bed*  he  believed  all  beds  btw.  top  of 
Hamilton  and  “Spirifcr”  tnesagtriali * zone  at  Jefferson,  Ruth,  and  elsewhere,  250  ft. 
thick,  represented  Tully,  Geneseo,  and  Sherburne  fms.  in  Schoharie  Valley,  where 
they  could  not  be  separated.  But  Cooper  was  in  error  In  supposing  “8p.”  mcsastrialis 
was  at  base  of  Ithaca.  It  seems  best,  therefore,  to  expand  Gilboa  fm.  to  include 
all  rocks  (325  ft.  thick)  In  Schoharie  Valley  btw.  top  of  Hamilton  and  base  of 
red  beds  of  Sherburne  age.  As  thus  defined  the  Gilboa  includes  Tully  and  Uuadilla 
fms.  which  are  not  here  separable  because  of  disappearance  of  Tully  fossil  Hypo- 
thyridina.  At  place  originally  designated  as  type  loc.  the  upper  part  of  fm.  is 
absent,  but  is  well  exposed  ulong  Highway  30,  about  2*4  mi.  NE.  of  Grand  Gorg*>. 
Top  of  Hamilton  in  Schoharie  Valley  is  drawn  at  top  of  zone  containing  peculiar 
plicated  terebratulolds,  here  named  Ithipidothyris.  Best  section  of  the  Gilboa  Is  at 
Intake  Building  and  along  road  from  this  bldg,  which  connects  with  road  to  Ilarden- 
burg  Falls  and  Grand  Gorge,  where  base  of  Gilboa  exposed  is  10  to  20  ft.  above 
top  of  Hamilton.  Altbougli  Gilboa  fauna  is  almost  wholly  composed  of  Ithaca 
species,  the  fm.  is  actually  of  pre-Ithaca  ago.  East  of  Schoharie  Valley  it  is  repre- 
sented by  Onteora  beds  of  Chadwick.  [On  p.  820  is  section  along  highway  30 
2%  mi.  NE.  of  Grand  Gorge  showing  Gilboa  fm.  overlain  by  183  ft.  of  Onteora 
beds.  On  p.  829  they  say:]  Gilboa  fm.  as  redefined  is  certainly*- Tully  and  may 
include  some  or  all  of  Geneseo.  [See  further  explanation  under  Unadilla  fm.] 

Gilboy  sandstone  member  (of  Mcnongahela  formation). 

Pennsylvanian:  Southwestern  Pennsylvania,  northern  West  Virginia,  and 
eastern  Ohio. 

I.  C.  White,  1891  and  1903.  See  under  fltroicntotcn  as. 

Gilchrist  shale.  (In  Pottsville  formation.) 

Pennsylvanian:  Northwestern  Illinois  (Mercer  County). 

II.  R.  Wanless.  1029  (III.  Geol.  Surv.  Bull.  57,  pp.  49.  73,  83,  88,  122,  142).  Gilchrist 
*f>. — Blue-gray  to  greenish  sh.,  micaceous  in  some  beds ; plant  impressions  irreg- 
ularly distributed.  Thickness  20  to  100-f  ft.  Complete  thickness  is  penetrated 
by  coal-test  boring  near  Gilchrist,  sec.  17,  T.  14  N.,  R.  2 W.,  Greene  Twp,  whence 
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name.  Well  exposed  In  pits  of  Hydraulic  Press  Brick  Co.  at  Shale  City  and  of 
NW.  Clay  Mfg.  Co.  at  Grlftln.  Lies  6-13  ± ft.  below  top  of  Pottsville,  or  base  of 
Colchester  coal,  in  Alexis  quad. 

Gilcrcase  sand. 

A subsurface  unit  160  to  250  ft.  thick,  of  limes,  sands,  and  sandy  limes,  the 
top  of  which  is  encountered  at  a depth  of  2,850  to  2,050  ft.  in  Papoose  oil 
field,  Okfuskee  and  Hughes  Counties,  central  Okla.  Has  been  correlated 
with  Ilartshorne  ss.,  also  with  Atoka  fin.  Is  productive  in  Gilcrease  pool. 

Giles  formation. 

Lower  Devonian  and  Silurian : Southwestern  Virginia  and  southeastern 
West  Virginia. 

M.  It.  Campbell,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pp.  171,  177,  pi.  4)  and  1890 
(U.  S.  G.  8.  Pocahontas  folio.  No.  116,  p.  2).  Giles  fm . — In  ascending  order:  Blue 
calc.  sh.  and  blue  Is..  30  to  40  ft.;  very  coarse  ferruginous  ss..  15  to  20  ft.;  cherty 
Is..  30  to  40  ft.;  yellow  or  green  fosslllferous  ss.  of  undet.  thickness  but  probably 
less  than  100  ft.  Total  thickness  of  fm.  30  to  200  ft.  Of  Lower  Ileklerberg  and 
Oriskauy  age.  Overlies  Roekwood  fm.  and  underlies  Romney  sh.  [As  mapped  this 
fm.  has  included  beds  of  Sil.  (Cayuga)  age  (see  Va.  chart  II),  but  F.  M.  Swartz 
(U.  S.  G.  S.  P.  P.  158,  1920)  restricted  name  to  beds  of  post  Cayuga  age. 

Named  for  Giles  County,  Va. 

Gilford  gabbro. 

Devonian  or  Carboniferous:  New  Hampshire  (Belknap  Mountains).  See 
1036  entry  (D.  Modell)  under  White  Aftn  magma  scries.  Crops  out  *4  nil. 
E.  of  Gilford  station. 

tGillospie  formation.  (In  Trinity  group.) 

Lower  Cretaceous  (Comanche  series)  : Central  Texas. 

R.  T.  Hill  and  T.  W.  Vaughan,  1898  (U.  S.  G.  S.  18th  Ann.  Ropt,  pt.  2,  p.  221). 
Gillcupic  fm. — Cross-bedded  vermilion-red  sands,  120  ft.  thick.  In  Gillespie  Co. 
rests  on  Paleozoic  and  grades  up  into  upper  beds  of  Glen  Rose  fm.  Might  possibly 
be  correlated  with  basal  sands  of  Travis  Peak  fm.,  but  are  more  probably  strat. 
equiv.  of  lower  part  of  Glen  Rose  fm.  where  It  rests  on  Travis  Peak. 

Apparently  named  for  Gillespie  Co. 

Gillette  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  New  York  (Essex  County). 
See  N.  Y.  State  Mils.  Pull.  187,  1916. 

Gilliam  thin-bedded  member  (of  Capitan  limestone). 

Permian:  Western  Texas  (Marathon  region,  Brewster  County). 

J.  A.  Udden,  C.  L.  Baker,  and  E.  B6se,  1916  (Unlv.  Tex.  Bur.  Econ.  Geol.  and  Tech. 
Bull.  44,  p.  52).  Gilliam  fm. — Gray,  light-colored,  reddish  Is.  and  dol.,  nearly  mas- 
sive, or  at  least  bedding  planes  are  very  dim.  In  middle  the  Is.  shows  thick  lentic- 
ular beds.  In  lower  part  it  is  decidedly  thin-bedded.  At  base  we  find  thicker  layers 
of  reddish  dol.  alternating  with  thinly  laminated  layers  of  same  rock  and  with  thin 
strata  of  yellowish  marly  ss.  Thickness  2.000  ft.  In  Gilliam  Canyon,  Glass  Mtns, 
Is  top  fm.  of  Perm,  of  Marathon  region. 

J.  A.  Udden,  1917  (Unlv.  of  Tex.  Bull.  1753,  pp.  52-53).  Gilliam  fm. — Yellow  dolo- 
mitlc  Is.,  In  places  pinkish  and  even  brownish  In  color;  stratification  planes  sharply 
marked  and  straight,  and  especially  in  lower  part  the  rock  Is  quite  thin-beddod. 
To  SW.  of  White  Elephant  tank  there  is  in  this  fm.  a brown  ss.  20  ft.  thick. 
This  ss.  was  also  observed  in  Gilliam  Canyon  and  seems  to  be  persistent.  Thick- 
ness 743  ft.  Grades  into  overlying  Tessey  fin.  (1,400  ft.  thick!,  which  is  topmost 
Perm,  fm.,  and  typically  exposed  2±  mi.  N.  of  mouth  of  Gilliam  Canyon.  [This 
appears  to  be  a redefinition  of  Gilliam  fm.] 

P.  B.  and  R.  E.  King,  1928  (Unlv.  Tex.  Bull.  2801).  Gilliam  fm.  w'as  named  for 
a canyon  that  was  supposed  to  be  spelled  Gilliam,  but  Hess  Canyon  and  Altuda 
topog.  sheets  spell  the  canyon  Gilliland,  and  that  is  spelling  adopted  by  U.  8.  Geo- 
graphic Board.  The  com.  on  geologic  names  of  U.  8.  Geol.  Survey,  however,  re- 
gards It  as  inadvisable  to  change  the  spelling  of  the  fm.,  which  is  well  established 
as  Gilliam  fm. 
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P.  B.  King,  1931  (Unlv.  Tex.  Bull.  3038.  pp.  73-84).  Gilliam  memb.  of  Capitan  fm 
[See  1931  entry  under  Tessey  dot.] 

P.  B.  King.  1933  (Historical  geo],  of  R.  C.  Moore,  p.  325).  Gilliam  thin-beddrd  U. 
memb.  of  Glass  Situs  fm.  (See  1933  entry  uuder  Tessey  do/. J 

The  present  approved  name  of  U.  S.  Geot.  Survey  is  Gilliam  thin-bedded 
memb.  of  Capitan  Is.  See  P.  B.  King,  1934  (Geol.  Soc.  Am.  Bull.,  voL 
45,  pp.  697-798). 

Gillies  intrusive. 

Jurassic  (?)  : British  Columbia. 

C.  O.  Swanson,  1925  (Canada  Geol.  Survey  Suram.  Rept.  1924,  pt.  A,  p.  110). 

Gilman  quartzite. 

Lower  Cambria u : Quebec*. 

T.  H.  Clark,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  No.  1,  pp.  6,  10). 

Gilmanton  monzodiorite. 

Devonian  or  Carboniferous:  New  Hampshire  (Belknap  Mountains).  See 
1936  entry  (D.  Modell)  under  White  Mtn  magma  series.  Named  for 
Gilmanton  Twp. 

Gilmore  sandstone  member  (of  Greene  formation). 

Permian:  Southwestern  Pennsylvania  (Greene  and  Washington  Counties), 
northern  West  Virginia,  and  eastern  Ohio. 

J.  J.  Stevenson,  1876  (2d  Pa.  Geol.  Surv.  Rept.  K.  pp.  88-30).  Gilmore  ss. — Coarse 
massive  ss.,  greatly  cross  bedded  and  of  uneven  texture.  Thickness  25  to  40  ft. 
Lies  beneath  Windy  Gap  coal.  In  upper  part  of  Greene  County  group  (Greene  fm.] 
Occurs  on  crests  of  higher  hills  in  Sprlngbill,  Gilmore , Aleppo,  and  Jackson  Twps, 
Greene  Co.,  Pa. 

I.  C.  White,  1891  (U.  S.  G.  8.  Bull  65,  p.  22).  Gilmore  as.,  massive  gs.,  40  ft.  thick 
Belongs  in  upper  part  of  Dunkard  Creek  series  IDunknrd  group]. 

Gilmore  limestone.  (In  Greene  formation.) 

Permian : Northern  West  Virginia. 

R.  V.  Hennen,  1009  (W.  Va.  Geol.  Surv.  Rept.  Marshall.  Wetzel,  and  Tyler  Counties, 
p.  173).  Gilmore  Is.,  6 inches  thick,  underlies  Gilmore  coal  and  is  separated  from 
underlying  Taylor  ss.  by  100  to  150  ft.  of  red  sandy  beds,  sss.,  and  sometimes  a Is. 
(Probably  named  for  association  with  Gilmore  coal.] 

Gilmore  City  limestone. 

Mi.ssissippian : Central  northern  Iowa  (Pocahontas  and  Humboldt  Coun- 
ties). 

F.  M.  Van  Ttiyl,  1925  (Iowa  Geol.  Surv.,  vol.  30,  pp.  113-114).  [Author  does  not 
state  that  he  Is  naming  the  beds  described,  but  he  uses  Gilmore  City  Is.  in  three 
places,  and  it  is  in  index  to  volume.  As  described,  the  beds  in  Gilmore  Portland 
Cement  Co.'s  quarry,  1*4  mi-  NW.  of  Gilmore  City,  Pocahontas  Co.,  consist  of  about 
41  ft.  of  Is.  of  Kinderhook  age.  which  is  said  to  be  probably  older  than  Humboldt 
oolite,  to  resemble  lithologically  Alden  Is.,  to  rest  on  brownish  dolomltic  Is.  as- 
signed to  Kinderhook  group,  and  to  be  possibly  Iowa  Falls  dol.,  but  “correlation 
is  uncertain.”] 

L.  R.  Laudon,  1931  (Iowa  Geol.  Surv.  vol.  35.  pp.  349,  416-417).  Alden  Is.  of 
Hardin  Co.  and  Gilmore  City  Is.  of  Humboldt  and  Pocahontas  Counties  suggest 
Spergen  both  lithologically  and  fnunally.  The  large  crinold  fauna  In  base  of  Gil- 
more City  Is.  carries  large  number  of  Kinderhook  genera.  Alden  Is.,  which  is 
correlated  with  Gilmore  City  Is.,  lies  uncon.  on  upper  surface  of  Iowa  Falls  memb. 
of  Hampton  fm.  This  relation  seems  to  suggest  they  should  not  be  considered 
of  Kinderhook  age.  [p.  349.]  Alden  Is.  is  correlated  with  oolitic  Is.  exposed  near 
Humboldt  and  Gilmore  City.  Exact  age  of  fauna  of  Gilmore  City  Is.  is  doubtful 
but  it  is  considered  younger  than  the  Kinderhook  because  of  the  fauna  and  the 
marked  uncon.  which  separates  It  from  upper  beds  of  the  Kinderhook.  Fauna  as 
a whole  resembles  certain  parts  of  fauna  of  Madison  is.  of  the  West.  Type  section 
of  Gilmore  City  beds  consists  of  (descending):  (1)  Thin-bedded  white  oolitic 
Is.,  numerous  Joints  filled  with  green  sh.  (Cyathophyllum  zone),  14  ft.;  (2)  very 
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massive  hard  grayish-white  crystalline  cross-bedded  oolitic  Is.,  fosslliferoua 
throughout  but  more  so  near  the  base  ( Streptorhynchua  zone),  18  ft.;  (3)  massive 
greenish  Is.  intorbedded  with  green  sh.  (Rhodocrinv*  zone),  8 ft. ; (4)  soft  blue  shaly 
Is.  (Camarotocchia  zone),  3 ft.  [In  his  1933  paper  he  called  this  Rhynchopora 
zone]  ; (5)  brecclated  Is.,  2 ft.  [pp.  416—417.  In  his  1933  paper  cited  below.  No.  5 
of  type  section  of  Gilmore  City  fm.  is  described  as  15  ft.  of  Is.,  gray,  lithographic, 
banded,  carrying  a brown  Is.  mcmb.  in  base  and  a brown  shaly  Is.  memb.  In  top ; no 
fossils.  ] 

L.  R.  Laudon,  1933  (Univ.  Iowa  Studies,  n.  s„  No.  256,  vol.  15,  No.  2).  Gilmore 
City  fm.  consists  almost  entirely  of  gray,  white,  or  blue  cross-bedded  ss.  Thick- 
ness 210  ft.  Is  uncon.  overlain  by  St.  Louis  Is.  and  uncon.  underlain  by  Iowa 
Falls  memb.  of  Hampton  fm.  Writer  believes  the  fm.  represents  an  eastward 
Invasion  of  some  portion  of  Madison  sea  of  the  West.  (Listed  fauna  and  de- 
scribed and  discussed  it.]  At  first  glance  one  is  impressed  with  similarity  of  this 
fauna  with  that  of  Spergen  fm.  A close  examination,  however,  will  reveal  that 
it  Is  not  the  Spergen  fauna  and  that  it  is  far  older.  It  hus  its  closest  affinities 
with  the  molluscnn  fauna  of  the  WassonvlUo  memb.  of  Hampton  fm.  (Kinderhook). 
(Writer  treated  the  Gilmore  City  as  top  fm.  of  Kinderhook.] 

R.  C.  Moore,  1935  (Kept.  9th  Ann.  Field  Conf.  Knns.  Geol.  Soc.,  p.  245).  Alden  18. 
of  northern  central  Iowa  is  uncon.  overlain  by  St.  Louis  Is.,  uncon.  underlain 
by  Humpton  fm.,  and  is=  Salem  [Spergen]  Is. 

L.  R.  Laudon,  1935  (p.  247  of  rept  last  cited).  Moore  revives  old  term  Alden 
and  correlates  the  fm.  with  Spergen.  A careful  study  of  Gilmore  City  fauna 
shows  more  of  Spergen  species  are  present.  The  nbundant  crlnold  fauna  is 
typically  late  Kinderhook  and  very  closely  related  to  fauna  at  D*Grand. 

Gilmore  Gulch  formation. 

Tertiary  (?),  probably  pre-upper  Miocene:  Central  Nevada  (northern  Nye 
County). 

II.  G.  Ferguson,  1933  (Nev.  Univ.  Bull.,  vol.  27,  No.  3,  p.  21).  Gilmore.  Gulch  fm. — 
Consists  of  ss.,  dark  sh.,  and  siliceous  tuff.  Thickness  500 -f-  ft.;  base  not 
exposed.  Assigned  to  Tert.  (?).  probably  pre-upper  Mlo.  Named  for  exposures 
in  Gilmore  Gulch,  Tybo  dlst.  Overlies  Lone  Mtn  dol.  (middle  811.). 

Gimlet  limestone. 

A name  applied  by  H.  R.  Wanless  (111.  Geol.  Surv.  Bull.  60,  1931,  pp.  179- 
193)  to  a Is.  locally  lying  higher  in  McLeansboro  fm.  (Penn.)  of  central 
western  111.  than  Lonsdale  Is.  Derivation  of  name  not  stated. 

Gimlet  cyclical  formation. 

A name  applied  by  H.  R.  Wanless  (I1L  Geol.  Surv.  Bull.  60,  1931,  pp. 
179-193)  to  a middle  portion  of  McLeansboro  fm.  (Penn.)  of  central 
western  111.,  based  upon  the  rhythmic-cycle  theory  of  sedimentation. 
Derivation  of  name  not  stated. 

Girard  shale  member  (of  Chemung  formation). 

Upper  Devonian;  Northwestern  Pennsylvania  (Erie  and  Crawford 
Counties) . 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  Q4,  pp.  118-119,  251).  Girard  sh. — 
A succession  of  very  arglll.  ashen-gray  and  bluish  shales  with  now  and  then  a 
thin  sandy  stratum.  Thickness  225  ft.  No  fossils  except  fucoids.  I regard 
them  as  a transition  series  from  the  Portage  to  the  Chemung,  since  they  rest  on 
undoubted  Portage  rocks,  and  typical  Chemung  fossils  occur  in  the  overlying 
rocks.  The  distinction  btw.  Girard  and  Portage  beds  is  one  of  mineral  constitution, 
and  is  founded  on  relative  proportion  of  ss.  layers  and  sh.  layers.  Well  exposed 
along  Elk  Creek  above  Girard,  Erie  Co. 

W.  A.  VerWiebe,  1917  (Am.  Jour.  Sci.,  4th,  vol.  44,  p.  41).  It  appears  to  writer, 
after  careful  study  of  Its  stratigraphy  and  lithology,  that  true  relation  of  Girard 
sh.  is  with  the  Chemung  of  N.  Y. 

G.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  voL  34,  p.  69),  showed  Girard  sh. 
as  overlain  by  Chadakoiu  and  as  resting  uncon.  on  Northeast  sh.  In  1924  (N.  Y. 
State  Mus.  Bull.  251,  p.  157)  he  seemed  to  include  Cuba  ss.  in  Girard.  In  1925 
(Geol.  Soc.  Am.  Bull.,  vol.  36,  p.  464)  he  showed  Girard  sh.  as  resting  on  Cuba 
ss.,  which,  in  turn,  rested  on  Northeast  sh.  In  1933  (Pan-Am.  Geol.,  vol.  60, 
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No.  3,  pp.  105-11)0)  ho  showed  Oirnrd  as  underlying  Chndnkoln  and  overlying 
Northeast,  and  stated  that  it  is  wholly  younger  than  Chemung. 

K.  E.  Caster,  1934  (Bulls.  Am.  PaL,  Vol.  21,  No.  71,  table  opp.  p.  61),  divided  bis 
Girard  stage  into  Girard  nil.  (above)  and  Cuba  ss.  (below),  and  showed  it  as 
underlying  his  Chadakoin  stage. 

G.  H.  Chadwick,  1035  (Geol.  Soe.  Am.  Proc.  1934,  p.  71),  reported  that  it  now 
seems  likely  Cuba  ss.  goes  below,  instead  of  above,  Northeast  sh.  (See  under 
Northeast  sh.) 


Girard  moraine. 

Pleistocene  (Wisconsin  stage) : Northwestern  Pennsylvania.  Upper 

moraine  of  Lake  Escarpment  morainic  system.  Named  for  Girard,  Pa. 
(See  U.  S.  G.  S.  Mon.  41.) 


Girard  stage. 

See  Caster  1934  entry  under  Oirard  sh.  tnemb. 


Girardeau  limestone. 

Silurian  (early)  : Southeastern  Missouri  and  southwestern  Illinois. 

G.  C.  Swallow,  1855  (Mo.  Geol.  Surv.  2cl  Ann.  Rept.,  pt.  1,  p.  109).  Cape  Girardeau 
Is. — As  described  by  B.  P.  Sbuinurd  [on  a laler  page  of  this  vol.]  is  a fosgitiferous 
compact  bluish-gray  brittle  Is.  40  to  50  ft.  thick,  with  smooth  fracture.  In  layers 
2 to  0 In.  thick,  with  thin  argiu,  partings.  Lowermost  fm.  of  Upper  911.  Under- 
lain  by  Hudson  River  group,  the  upper  40  ft.  of  which  consists  of  blue-gray  and 
brown  nrgillo-iuug.  Is.,  the  lower  part  more  argil).,  with  several  thin  beds  of 
bluish  gray  crystalline  Is. 

In  18(50  (111.  Geol.  Surv.  vol.  1,  p.  139)  A.  II.  Worthen  introduced  Thebes 
ss.  for  a ss.  in  southern  111.  which  he  stated  was  separated  from  the 
younger  Cape  Oirardcau  Is.  by  brown  sandy  sh.  In  many  subsequent 
early  111.  and  Mo.  repts  tills  brown  sandy  sh.  was  Included  with  the  ss. 
under  name  Thebes  ss.  and  sh.  and,  later,  Thebes  fm.  In  1909,  however 
(Am.  Jour.  Sci.,  4th,  vol.  28,  p.  515),  Savage  named  the  sh.  Orchard 
Creek  sh.  and  restricted  Thebes  to  the  ss.  The  name  of  this  Is.  was 
many  years  ago  shortened  to  Oirardcau  Is.  (See  C.  K.  Keyes,  1804, 
Mo.  Geol.  Surv.,  vol.  4,  pp.  30,  40.)  The  Orchard  Crock  sh.  is  now 
classified  as  early  Sil.  and  the  Thelies  ss.  as  Upiier  Ord.  (Richmond). 

E.  O.  Ulrich,  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  Her.,  pp.  109 — 1 11  >.  Girardeau 
Is.  underlies  Bainbrldge  Is.  and  overlies  Thebes  ftn.  in  eastern  Mo. 

T.  E.  Savage.  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24.  pp.  351-376).  Girardeau  Is.  is  not 
known  farther  X.  than  u few  ml.  ubovc  Cape  Girardeau,  Mo.  Is  post-Richmond. 

Named  for  outcrops  1 Vi  to  2 ml.  above  Cape  Girardeau,  Cape  Girardeau  Co., 
Mo. 

Gird. 

Name  Introduced  by  C.  | It.  1 Keyes  (Pun-Am.  Geol.,  vol.  40,  1920)  for  750  ft. 
of  shales  in  Kootenai  fm.  of  Mont.  Derivation  of  name  unknown. 


Girkin  formation.  (In  Chester  group.) 

Misslssipplan : Western  Kentucky. 

A.  II.  Sutton  and  J.  M.  Weller,  1932  (Jour.  Geol.,  vol.  40,  No.  5,  pp.  430.  440,  441). 
Unfortunately  Butts  has  never  described  the  section  exposed  along  Gasper  River 
from  which  his  name  Gasper  Is  derived,  and  although  upper  limit  of  this  fm.  is 
fixed  at  base  of  Cypress  ss.,  the  position  of  its  lower  bdy  is  uncertain.  Gasper  as  a 
fm.  name  has  never  be, 'll  adequately  defined,  nor  1ms  its  type  loc.  been  clearly  Indi- 
cated. Uncertainty  regarding  tlie  beds  which  Butts  himself  intends  to  include 
within  the  typical  Gasper  has  made  It  Impossible  for  writers  to  recognize  “Gasper” 
nH  valid  fm.  name.  Along  most  of  S.  nmrgln  of  West  Ky.  con!  basin  and  along  part 
of  Its  E.  border,  tile  Bethel  (or  Sample)  ss.  Is  absent,  and  Renault  and  Paint  Creek 
las.  come  together  to  form  a single  formations]  unit.  A name  by  which  it  might  be 
known  would  la!  convenient.  Gasper  would  be  a suitable  name  for  this  unit,  but 
unfortunately  the  confusion,  uncertainty,  and  mlseorrelatlon  that  have  surrounded 
It  for  15  years  have  permanently  impaired  its  usefulness;  and  It  seems  advisable  to 
select  a new  name  rather  than  attempt  to  define  the  Gasper  within  these  limits,  at 
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this  late  date.  Therefore  Qirkin  is  now  proposed  as  a designation  for  beds  of  Ren- 
ault and  I’alnt  Creek  age  in  that  part  of  west  Ky.  where  the  Bethel  (or  Sample)  ss. 
is  not  developed.  It  will  include  everything  from  Ste.  Genevieve  Is.  (with  Platy 
crinuM  pcnicillus)  below  to  Cypress  ss.  above.  This  part  of  the  section  is  well 
developed  in  the  hills  that  nearly  surround  village  of  Girkin  in  Warren  Co..  Ky.. 
and  an  excellent  section  may  be  seen  in  bluff  of  Barren  River  at  Greencastle,  8 mi. 
to  W. 

Gizzard  formation.  (In  Lee  group.) 

Pennsylvanian  : Cent  nil  Tennessee. 

J.  M.  Salford,  I860  (Gcol.  of  Tonn.,  pp.  300-370).  Lower  Coal  J feature*  ( Gizzard 
Portion). — Alternating  shales,  sss.,  and  coals,  228  ft.  thick,  overlying  Mountain  Is. 
and  separated  from  overlying  Upper  Coal  Measures  by  70  ft.  of  cgl.  [Sewanee  cgL], 

Basal  fin.  of  Lee  group  in  central  Tenn.  Uncon.  overlies  Pennington  sh. 
(Miss.).  Underlies  Sewanee  cgl. 

Named  for  Little  Fiery  Gizzard  Creek,  Marion  Co. 

f Glacial  epoch. 

I' Glacial  period. 

Terms  applied  in  early  repts  (and  still  used  in  j>opular  articles)  to  Pleisto- 
cene epoch.  . 

Glacian. 

Pre-Cambrian : General. 

See  under  Pelodian . 

Glacier  division. 

Pre-Cambrian:  British  Columbia. 

R.  A.  Daly,  1912  (Canada  Gcol.  Surv.  Summ.  Kept.  1911,  p.  170). 

Glacier  Peak  voleanies. 

A term  that  has  been  applied  in  a forma tional  sense  to  the  volcanic  rocks 
of  Glacier  Peak,  Snohomish  Co.,  Wash.  (See  II.  C.  Culver,  State  of 
Wash.  Dept.  Cons,  and  Develop.,  Div.  Gcol.  Bull.  32,  1936,  p.  21.) 

Glacier  Point  glacial  stage. 

Pleistocene:  Eastern  California  (Yosemite  region). 

F.  E.  Matthes,  1929  (Scl.,  n.  s..  vol.  70,  pp.  73-76).  QlotHcr  Point  glacial  stage. — 
Oldest  of  the  3 stages  of  Pleiat.  glaciation  recognized  in  Yosemite  region  of  Sierra 
Nevada.  Appears  to  be  recorded  only  by  erratic  boulders  occurring  singly  or  in 
rows  or  groups,  but  without  accompanying  fine  material,  at  levels  100  to  200  ft. 
above  highest  lateral  moraines  of  the  second  or  El  Portal  stage.  These  erratic 
boulders  occur  at  a level  700±  ft.  above  Glacier  Point,  extending  in  a row  from  E. 
base  of  Sentinel  Dome  to  N.  end  of  Illllouette  Ridge.  Others  are  scattered  on  broad 
divide  E.  of  Mount  Starr  King.  This  stage  may  correspond  to  Kansan  or  even 
Nebrnskan  stage.  [See  also  F.  E.  Matthes,  U.  S.  G.  8.  I*.  P.  160,  1930.] 

t Glade  limestone. 

Lower  Ordovician:  Central  and  western  Tennessee. 

J.  M.  Salford,  1869  (Geol.  Tenn.,  pp.  258-267).  Glade  Is. — Light-blue  or  dove-colored 
thin-bedded  or  flaggy  Is.;  fossiliferous.  Thickness  118  to  120  ft.  Preeminently  the 
bed  of  the  great  “Cedar  Glade's’*  of  Central  Basin.  Underlies  Carter's  Creek  Is.  and 
overlies  Ridley  is.  Included  in  Trenton  or  Lebanon  [Stones  River]  group. 

Nongoographie  term.  Replaced  by  Lebanon  Is.  Of  Chazy  age. 

Named  for  fact  areas  in  which  it  appears  on  surface  abound  in  bare  or 
nearly  bare  rocky  places  called  glades. 

tGlade  sandstone. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania. 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  202).  I See  1933  entry 
under  Knapp  fni.\ 

K.  E.  Caster,  1934  (Bulls.  Am.  Pul.,  vol.  21,  No.  71,  p.  01),  replaced  this  name  with 
Cobham  cgl.  mernb. 
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Glade  sand. 

Drillers’  term  for  a sand,  of  Upper  Dev.  (Chemung)  age,  10  to  50  ft.  thick,  in 
western  Pa. 

Gladeville  sandstone.  (In  Pottsville  group.) 

Pennsylvanian : Southwestern  Virginia  and  southeastern  Kentucky. 

M.  R.  Campbell,  1893  (U.  S.  O.  S.  Bull.  Ill,  pp.  28,  33).  Gladeville  %%.— Heavy, 
coarse,  white  ss.,  100  ft.  thick,  massive  In  upper  portion,  becoming  thin-bedded 
toward  bottom,  but  carries  no  sh.  Underlies  Wise  fm.  and  overlies  Norton  fm.  in 
Blgstone  Gap  coal  field  of  Va.  and  Ky. 

Named  for  Gladeville  (now  called  Wise),  Wise  Co.,  Va. 

Gladwin  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  Michigan.  Shown  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53.  Named  for  Gladwin,  Gladwin  Co. 

Glady  Fork  sandstone.  (In  Bluestone  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger,  1920  (W.  Va.  Geol.  8urv.  Kept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  294,  321).  Glady  Fork  ss. — Greenish-brown  coarse  massive  ss..  25  to  40  ft. 
thick.  Plant  fossils  at  base.  Underlies  Lower  Mud  sh.  and  overlies  Pipestem 
sh.,  all  members  of  Bluestone  group  [fm.].  Type  loc.  in  end  of  ridge  btw.  Brush 
Creek  and  Glady  Fork,  Just  SE.  of  Princeton,  Mercer  Co. 

Glamorgan  gabbro. 

Pre-Cambrian : Ontario. 

F.  D.  Adams  and  A.  E.  Barlow,  1910  (Canada  Geol.  Surv.  Mem.  0,  p.  152). 

Glance  conglomerate. 

Lower  Cretaceous  (Comanche  series)  : Southeastern  Arizona  (Bisbee 
region ) . 

F.  L.  Ransome,  1904  (U.  8.  G.  8.  P.  P.  21,  pp.  50.  57+ ).  Glance  cgl. — Distinctly 
bedded  red-brown  cgl.,  50  to  75  ft.  thick,  composing  basal  fin.  of  Bisbee  group 
(of  Comanche  age)  in  Bisbee  quad.  Rests  uncon.  on  pre-Camb.  Pinal  schist. 
Overlain  conformably  by  Morita  fm.  Named  for  Glunce,  on  El  Paso  & SW.  R.  R., 
near  Glance  mine,  Bisbee  quad. 

Glassboro  gravel. 

Pleistocene:  Southeastern  Pennsylvania  and  adjacent  parts  of  New  Jersey. 

II.  C.  Lewis,  1881  (Pbila.  Acad.  Nat.  Sei.  Proc.,  vol.  32,  pp.  296-309).  Glassboro 
gravel. — Called  “Fossiliferous  gravel”  in  earlier  papers,  because  many  of  its 
pebbles  are  fossiliferous.  Occurs  at  lower  elevations  than  Bryn  Mawr  gravel. 
Abundaut  in  N.  J.  and  SE.  Pa.  It  is  the  yellow  gravel  which  caps  the  watershed 
btw.  the  Atlantic  and  the  Delaware  at  a height  of  nearly  200  ft.  Is  older  than 
Philadelphia  red  gravel. 

R.  D.  Salisbury  and  G.  N.  Knapp,  1917  (N.  J.  Geol.  Surv.,  vol.  8,  pp.  11,  02),  used 
Glassboro  phase  of  Bridgeton  fm.  See  1917  entry  under  Bridgeton  fm. 

Is  a part  of  Bridgeton  fm.,  according  to  U.  S.  G.  S.  Phila.  folio  (No.  162), 
lOOf). 

Probably  named  for  occurrence  at  Glassboro,  Gloucester  Co.,  N.  J. 

Glass  Buttes  series. 

Miocene:  Central  southern  Oregon  (Lake  County,  northeast  corner). 

A.  Waters,  1927  (Jour.  Geol.,  vol.  35.  pp.  442-452).  Glass  Buttes  series. — A closely 
related  series  of  rocks  of  acidic  composition  that  form  main  portion  of  Glass 
Buttes  Range.  Includes  augite  andesite,  quartz  andesite,  hypersthene  dacite, 
augite  dacite,  hypersthene  augite  dacite,  perlite,  obsidian,  and  vitrophyre.  Most 
striking  feature  is  pronounced  banding  of  all  the  larger  flows.  Seven  lava 
flows  belonging  to  this  series,  each  at  least  50  ft.  thick,  occur  on  one  fault 
scarp,  while  2 other  flows  are  exposed  on  downtlirown  block  of  same  fault. 
This  brings  total  known  thickness  up  to  over  400  ft.,  and  it  probably  is  not 
much  thicker.  lias  been  referred  to  Mio.  Rests  couformably  on  a series  of 
olivine  and  augite  basalts,  which  have  also  been  referred  to  Mio.  Overlain  by 
very  recent  flows  of  olivine  and  augite  basalt. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  g25 


tGlass  Mountain  formation.  (In  Cimarron  group.) 

Permian : Northwestern  Oklahoma  and  southern  Kansas. 

F.  W.  Cragin,  1897  (Am.  Geol.,  vol.  19,  pp.  353.  355).  Ola ss  Min  fm. — Includes 
all  beds,  160  ft.  thick,  above  Salt  Plain  measures  and  below  Cave  Creek  fm., 
the  equiv.  Cedar  Hills  sss.  and  Flower-pot  shales  of  Kans.  section  not  being 
satisfactorily  identified  in  Okla.  Included  in  Salt  Fork  dlv. 

Named  for  Glass  (also  spelled  Gloss)  Mtns,  Major  Co.,  Okla. 

tGlass  Mountains  formation. 

Permian:  Western  Texas  (Glass  Mountains). 

P.  B.  King,  1933  (Historical  geol.,  by  R.  C.  Moore,  p.  325).  Ola**  Mtn*  fm.— 
Underlies  Bissett  cgl.  and  overlies  Word  fm.  Divided,  In  E.  part  of  Glass  Mtns, 
into  (descending)  Tessey  massive  Is.  merab.,  Gilliam  thin-bedded  Is.  memb.,  and 
Vldrio  massive  Is.  memb.  In  W.  part  of  Glass  Mtns  includes,  in  lower  part, 
Altuda  siliceous  sh.  memb.  Is^Capitdn  Is.  (See  1931  and  1933  entries  under 
TeHsey  dol.  ] 

This  name  l>eing  preoccupied,  and  the  rooks  being  the  southern  extension 
of  Captain  Is.  (an  older  and  well-established  name),  the  U.  S.  Geol. 
Survey  designates  these  rocks  in  Glass  Mtns  the  Capitan  Is.  (See  P.  B. 
King,  Geol.  Soc.  Am.  Bull.,  vol.  45,  1934,  pp.  697-798.) 

Glastonbury  granite  gneiss. 

Late  Carboniferous  or  post-Carboniferous:  Central  Connecticut. 

H.  E.  Gregory.  1900  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  6,  pp.  114,  115,  and  map). 
Qlaxtonburp  granite  gneiss. — Larger  part  la  dark,  well  foliated,  almost  schistose 
gneiss,  of  fine  grain,  which  on  cleavage  shows  alternating  patches  of  black 
biotite  and  white  feldspnr.  A narrow  eastern  belt  is  more  grunltlc  and  in 
places  reaches  the  massiveness  of  true  granite.  The  more  schistose  variety 
forms  the  hills  SE.  of  Glastonbury  and  occurs  in  bed  of  Roaring  Brook  in 
Mouth  Glastonbury.  Believed  to  be  of  IgneoUN  origin. 

B.  K.  Emerson,  1917  (U.  8.  G.  S.  Bull.  597),  mapped  the  continuation  of  this 
fm.  In  Mass,  as  Monson  granodlorlte,  of  late  Carbf.  or  post-Carbf.  age.  Munson 
has  priority. 

f Glauconitic  group. 

Descriptive  term  applied  by  L.  Harper  (Prel.  rept.  geol.  and  ngric.  Miss., 
1857,  p.  72)  to  Cret.  rocks  In  Miss. 

fGlauconitic  division. 

Descriptive  term  applied  by  R.  T.  Hill  (Am.  Jour.  Scl.,  3d,  vol.  38,  1889, 
pp.  468-473)  to  Navarro  group  of  Tex. 

Glenarm  series. 

The  provincial  series  of  pre-Camb.  metamorphosed  sed.  rocks  present  in 
northern  Va.,  Md.,  SE.  Pa.,  western  N.  J.,  and  possibly  SE.  N.  Y.  For- 
merly assigned  to  “Algonkinn  system,”  but  that  term  has  now  been  dis- 
carded. In  1929  (Md.  Geol.  Surv.  Baltimore  Co.  Kept.,  p.  1(M)  and  later 
repts  E.  B.  Knopf  and  A.  I.  Jonas  assigned  this  series  to  late  prc-Oamb. 
(For  definition  see  U.  S.  G.  S.  Bull.  769,  p.  112.) 

B.  L.  Miller.  1935  (Oeol.  Soc.  Am.  Bull.,  vol.  46.  No.  5,  pp.  715-756).  discussed 
age  and  problem*  involved  in  rock*  designated  as  Olenarm  series,  and  conclude* 
that  much  more  work  is  needed  on  the  problems,  concerning  which  there  bus 
been  und  still  is  considerable  diversity  of  opinion. 

J.  n.  Mackin,  1935  (Jour.  Geol..  vol.  43,  pp.  356-380).  Olenarm  series  of  SE. 
Fa.  may  be  wholly  or  in  purt  Paleozoic. 

Glenburnie  member  (of  Chaumont  formation). 

Middle  Ordovician  (Black  River)  : Ontario  (Frontenac  County). 

G.  M.  Kay,  1929  (Jour.  Geol..  vol.  37.  No.  7,  pp.  664-671  ; and  A.  A.  P.  G.  Bull.,  vol. 
13,  No.  9,  p.  1214).  Glenburnie  memb.  of  Chaumont  fm. — Includes  2 ft.  of  very 
argil),  and  very  fossIUferoiiB  Is.  intercalated  with  thin  beds  of  sli.,  lying  above 
Leray  la.  memb.  of  Chaumont  fm.  and  below  Watertown  memb.  of  Chaumont  fm.  at 
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type  section  in  small  quarry  W.  of  road  In  lot  22,  eonc.  V,  1 ml.  SW.  of  hamlet 
of  Glenburnie.  Kingston  Twp,  Frontenac  Co.,  Out.  Fossils  listed.  Not  present 
in  N.  Y.,  where  it  is  represented  by  uncon.  btw.  Watertown  and  Leray  lss. 

W.  Goldring.  1031  (N.  Y.  State  Mus.  Ildb.  10),  apparently  does  not  mention  this 
name,  as  it  is  not  listed  in  index  or  tables. 

Glencairn  shale  member  (of  Purgntolre  formation). 

Lower  Cretaceous  (Comanche)  : Eastern  Colorado  (Colorado  Springs 
region ) . 

G.  I.  Finlay.  1910  (U.  S.  G.  8.  Colorado  Springs  folio.  No.  203).  Qlencatm  ah, 
wetnb.  of  Purgatoire  ftn. — Dark  sh.  with  n little  intercalated  ss.  Thickness  10  to 
143  ft.  Top  tnemb.  of  Purgntolre  fm.  Overlies  Lytle  ss.  memb.  T.  W.  Stantoa 
says  fossils  are  Comanche  and  belong  to  Washita  horizon.  Named  for  a tract  of 
land  a few  ml.  N.  of  Lytle. 

Glen  Canyon  group. 

Jurassic  ( ?)  : Southern  and  eastern  Utah,  northern  Arizona,  southwestern 
Colorado,  and  northwestern  New  Mexico. 

Name  adopted  at  joint  conference  of  J.  Gilluly,  J.  B.  Reeside,  Jr.,  II.  E. 
Gregory,  and  R.  C.  Moore,  from  area  specially  studied  by  Gregory  and 
Moore,  who  suggested  the  name.  The  name  first  appeared  in  print  in 
A.  A.  P.  G.  Bull.,  vol.  11,  p.  787,  1927,  in  paper  by  Reeside,  C.  E.  Dobbin, 
A.  A.  Baker,  and  E.  T.  McKnight.  More  fully  defined  by  Gilluly  and 
Reeside  in  LT.  S.  G.  S.  1*.  P.  150,  p.  08,  1928,  and  by  Gregory  and  Moore 
in  U.  S.  G.  S.  P.  P.  104,  p.  01,  1931.  It  includes  (descending)  Navajo  ss„ 
. Kayenta  fm.  (so-called  Todllto?  fm.  of  original  definition),  and  Wingate 
ss.  Named  for  exposures  in  Glen  Canyon  of  Colorado  River,  Kane  Co., 
Utah,  and  adjacent  areas  in  Ariz.  (See  also  U.  S.  G.  S.  P.  P.  183,  1936. 
p.  4.) 

Glencoe  marble. 

Trade  name  for  a marble  quarried  from  Kimmswick  Is.  at  Glencoe,  Mo., 
according  to  J.  Bridge  (letter  dated  July  10,  1930). 

Glendale  granite. 

Pre-Cambrian  (?)  : Central  northern  Colorado  (Boulder  County). 

It.  D.  Crawford,  1909  (Univ.  Colo.  Studies  vol.  6.  pp.  97-131).  Glendale  granite. — 
A massive  porphyritlc  variety  of  biotite  granite.  Usually  light-colored.  Most 
striking  feature  is  great  number  and  character  of  phenoerysts.  Probably  intrusive 
into  the  older  biotite  granite.  Occurs  on  both  sides  of  Lefthaml  Canyon  in 
vicinity  of  Gleudale  and  Bowen  a [Boulder  Co.]. 

Glendale  shale. 

Misslssippian  (early)  : Southeastern  Tennessee  (Chattanooga  quadrangle). 

J.  II.  Swartz,  1924  (Am.  Jour.  8ei„  3th,  vol.  7,  pp.  24-26).  Glendale  ah. — Hard 
gray  sh.  full  of  concretions,  becoming  much  durker  toward  base.  Thickness  2 ft. 
4 In.  at  Chattanooga  and  2 ft.  11  in.  about  16  mi.  E.  of  Chattanooga.  Lingula 
mclie  abundant  from  4 to  G in.  alnm*  buse,  und  establishes  correlation  with  lower 
part  of  Cuyahoga  sh.  of  Ohio.  Heretofore  included  In  Fort  Payne  chert  of  this 
area,  but  In  this  rept  excluded  from  Fort  Payne.  Overlies  Chattanooga  sh.  Named 
for  exposures  at  Glendale  Station,  just  outside  Chattanooga,  on  electric  road  to 
Signal  Mtn. 

Glendale  beds. 

Eocene  (Jackson)  : Eastern  Texas  (Trinity  County). 

A.  C.  Elllsor,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  11,  pp.  1302,  1310).  Glendale 
beds. — John  L.  Brice  traced  across  Trinity  Co.  a fosslliferous  zone,  about  8 ft. 
thick,  which  crops  out  at  Glendale.  Trinity,  and  8.  of  Groveton,  and  gave  name 
Glendale  to  a section  515  ft.  thick,  including  Manning  beds  of  this  paper.  Bur- 
ford  and  Olcott  found  the  same  fosslliferous  ss.  ami  attempted  to  trace  It  to 
Sabine  River.  Study  of  tlielr  g«*ol.  columns  shows  their  Glendale  ss.  horizon  ranges 
In  interval  In  Wbitsett  I'm.  considerably  above  Dll  worth  sanu  (basal  zone  of 
Wbitsett>, 
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Glen  Dean  limestone.  (Of  Chester  group.) 

Mississippiun : Southern  Illinois  and  Indiana,  Kentucky,  Tennessee,  and 
sout hwesler n V 1 rginia . 

C.  Butts,  1017  (Ky.  Geol.  Surv.  Mississlppian  formations  of  western  Ky.,  p.  97). 
Glen  Dean  l*. — Varying  proportions  of  Is.  and  sh.,  including,  lenity  at  least,  a little 
ss.  In  Breckinridge  Co.,  Ky.,  consists  of  (descending)  : (1)  40  to  100  ft.  of  Is. 
and  all.  with  a little  red  sh. ; (2)  30  to  60  ft.  of  thick-  or  thin-bedded  Is.,  in  part 
generally  rather  coarse-grained  or  crinoldal  and  of  light-  to  bluish-gray  color;  (3) 
0 to  10  ft.  of  green  and  red  sh.  resting  on  Hardinsburg  ss.  Is  overlain  by  Tar 
Springs  ss.  Named  for  exposures  along  railroad  on  both  sides  of  Glen  Dean, 
Breckinridge  Co.,  Ky. 

Glendon  limestone.  (In  Vicksburg  group.) 

Oligoceue  (lower)  : Coastal  Plain  of  southwestern  Alabama  and  Mississippi. 

This  name  first  appeared  in  print  in  1917  (U.  S.  G.  S.  Bull.  G61II,  pp.  298, 
300),  when  it  was  used  by  O.  B.  Hopkins  for  top  memb.  of  Marianna  Is., 
and  credited  by  him  to  unpublished  ms.  by  C.  W.  Cooke. 

C.  W.  Cooke,  1918  (Wash.  Acad.  Set  Jour.,  vol.  8.  pp.  187,  195).  Glendon  1*.  memb. 
of  MatHanna  In. — A series  of  ledges  of  hard,  partly  crystalline  yellowish  or  pinkish 
Is.  interbedded  with  softer  strata  of  impure  Is.  composed  largely  of  Bryozoa, 
Foramlnifera,  and  shells  of  Ontrea  vickaburgensia  and  Pecten  poulaoni.  Is  dis- 
tinguished from  other  parts  of  Marianna  Is.  mainly  by  its  lithology,  but  a few 
species  of  organisms  are  restricted  to  it.  At  Glendon,  (Clarke  Co.,  SW.  part  of] 
Ala.,  it  is  18  or  20  ft.  thick  and  overlies  20  ft.  of  “chimney  rock"  [a  facies  of 
Marianna  Is.].  Because  of  Its  hardness  it  Is  most  conspicuous  part  of  Vicksburg 
group  in  Miss.  Is  top  memb.  of  Mnrianna  is.  In  Miss,  it  rests  on  Mint  Spring 
calc,  marl  memb.  of  Marianna  Is.,  but  in  Ala.  it  rests  on  the  “chimney  rock" 
facies  of  Marianna.  Is  overlain  by  Byram  calc.  marl. 

In  1923  (U.  S.  G.  S.  P.  P.  133)  the  Glendon  was  elevated  by  Cooke  to  forma- 
tional  rank  and  identified  eastward  into  Ga.,  where,  according  to  him, 
its  lithology  changes  to  sands,  clays,  and  cherts  and  where  it  was  called 
Glendon  fm.  These  rocks  in  Ga.  had  heretofore  been  included  in 
Chattahoochee  fm.,  but  mapped  in  part  as  Chattahoochee  fm.  and  in  part 
as  Ocala  Is.  and  Vicksburg  fm.  Later  Cooke  decided  the  beds  in  Ga. 
and  Fla.  which  had  been  called  Glendon  were  younger  than  true  Glendon 
Is.,  and  he  renamed  them  Flint  River  fm.  Still  later  he  named  the  beds 
in  eastern  Fla.  which  bad  previously  been  called  Glendon  the  Suwannee 
Is.,  which  he  regards  as  probably  contemp.,  at  least  in  part,  with  Flint 
River  fm.  of  western  Fla.  and  Ga. 

Glenerie  limestone.  (In  Oriskany  group.) 

Lower  Devonian:  Southeastern  New  York. 

G.  H.  Chadwick,  1908  (Sci.,  n.  s.,  vol.  28,  pp.  346-348).  The  Oriskany  lss.  at 
Glenerie  are  mimed  Glenerie  Is.,  from  town  I in  Ulster  Co.].  Underlie  Esopus  grit 
and  overlie  Connelly  cgl.  (Thickness  not  stated.] 

This  is  present  definition  of  N.  Y.  State  Survey,  according  to  W.  Goldring, 
1931  (N.  Y.  State  Mus.  Hdb  10,  pp.  370,  380). 

Glen  Eyrie  shale  member  (of  Fountain  formation). 

Pennsylvanian:  Eastern  Colorado  (El  Paso  County  region), 

G.  I.  Finlay,  1907  (Jour.  Geol.,  vol.  15,  pp.  5S6--589).  Glrncgrie  fm, — Gray  and 
buff,  finely  laminated  sss..  composed  almost  wholly  of  quartz  grains  with  thin 
bands  of  black  sh.  near  bottom.  Can  lie  traced  northward  from  Manitou  region 
to  Glen  Eyrie  Creek  (El  Faso  Co.],  where  It  is  well  exposed,  although  overlying 
Fountain  fm.  comes  down  to  basal  granite  a short  distance  to  N.  Pennsylvanian 
plants  in  sh.  bands  near  base,  which  D.  White  says  are  of  Pottsville  age.  Is 
uncon.  overlain  by  Fountain  fm.  (restricted]  and  uncon.  underlain  by  series  of 
lss.,  the  lower  part  of  which  are  of  Ord.  age. 

J.  Henderson,  1909  (Colo.  Geol.  Surv.  1st  Kept,  1908,  pp.  149-184,  fig.  27).  [Shows 
Glenegrie  as.  of  Manitou  region  as  conformable  with  overlying  Fountain  cgl.  of 
that  area,  and  as=  basal  part  of  Fountain  cgl.  of  Boulder  region.] 
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G.  I.  Finlay,  191G  (D.  S.  G.  S.  Colorado  Springs  folio,  No.  203).  Lowermost  90 
ft.  of  Fountain  fm.  Is  here  separately  mapped  as  Glen  Eyrie  sh.  memb.  of 
Fountain  fm.  It.  consists  of  gray  hs.  and  sandy  sh.  with  thin  beds  of  black 
fossiliferous  sh.  containing  traces  of  coal.  This  memb.  Is  strikingly  unlike  great 
body  of  Fountain  fm.,  ultho  transitional  beds  occur  at  its  top.  It  Is  important 
not  only  because  it  is  a readily  separable  lithologic  unit,  but  because  of  lt9 
flora.  The  Glen  Eyrie  memb.  is  found  only  in  Manitou  embayment.  where  It 
crops  out  btw.  Glen  Eyrie  and  Manitou.  Rests  uncon.  on  Manitou  Is. 

Glenham  belt. 

Glenbain  gneiss 

Sec  under  Matteairan  granite. 

Glenkirk  limestone. 

Silurian  (Nlagaran)  : West-central  Tennessee. 

A.  F.  Foerste.  1903  (Jour.  Geol.,  vol.  11,  pp.  506,  578-582,  692).  (See  explanation 
under  Lego  U.  memb.] 

Named  for  Glenkirk,  Wayne  Co. 

tGlenn  formation. 

Pennsylvanian:  Central  southern  Oklahoma. 

J.  A.  Taff,  1903  (U.  S.  G.  S.  Tishomingo  folio.  No.  98).  Glenn  fm. — Blue  sh., 
with  thin  brown  sss.  and  occasional  thin  l«s.  Thickness  1,000  to  3,000  ft. 
Overlies  Caney  sh.  and  may  include  highest  Oarbf.  rocks  exposed  In  Tishomingo 
quad. 

W.  L.  Goldston,  Jr.,  1922  (A.  A.  P.  G.  Bull.,  vol.  6,  No.  1).  Glenn  fm.  of  Ardmore 
Basin  divided  Into  (descending)  Hoxbar  memb.,  Dense  memb..  Cup  Coral  memb., 
Otterviile  Is.,  and  Springer  memb.  Total  thickness  12,000  to  19,000  ft. 

G.  II.  Glrty  and  I\  V.  Roundy,  1923  (A.  A.  P.  G.  Bull.,  vol.  7,  No.  4,  pp.  331-347). 
We  are  convinced  it  was  not  TafTs  Intention  to  Include  In  Glenn  fin.  the  beds 
called  Hoxbar  memb.  by  Goldston.  Typical  Glenn  includes  only  Deese  and 
“Cup  Coral”  members  of  Goldston.  [For  their  views  regarding  Otterviile  and 
Springer  members  of  Goldston  see  under  Otterviile  and  Springer.] 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35,  p.  25).  According  to  Goldston  the 
Glenn  fm.  is  exposed  only  S.  of  Arbuckle  Mtns,  in  SW.  Johnston  and  northern 
Carter  Counties,  and  extends  across  east-central  Carter  into  northern  Love  Co. 

H.  D.  Miser,  1925  (Okla.  Geol.  Surv.  Bull.  35,  p.  26,  footnote).  [See  entry  under 
Hoxbar  memb.] 

8.  Powers,  1927  (A.  A.  P.  G.  Bull.,  vol.  11,  No.  10,  pp.  1067-1085),  mapped  Glenn 
fm.  ns  underlying  Hoxbar  fm.  and  overlying  Springer  fm. 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Sun*.  Bull.  40Z,  pp.  7-21),  recognlxed  fol- 
lowing units  in  Carter  Co.  (descending):  Hoxbar  fm.,  4,000±  ft.;  Deese  fm., 
5,000±  ft.;  Doruick  Hills  fm.,  1,500-4.000  ft.  (Including  Otterviile  Is.,  25± 
ft.  thick,  in  lower  part);  and  Springer  fn».,  3.000  or  more  ft.  thick. 

C.  W.  Tomlinson,  1929  (Okla.  Geol.  Surv.  Bull.  46).  Springer  fm.  was  included 
in  Glenn  fm.  by  Taff  ia  Tishomingo  folio,  but  was  excluded  from  Glenn  by  Girty. 
Roundy,  and  Miser.  Best  solution  of  Glenn  is  to  drop  it,  ns  suggested  by  Gould 
(personal  communication). 

F.  A.  Melton,  1930  (Okla.  Geol.  Surv.  Bull.  40LL).  Springer  fm.  is  lowest  sub- 
division of  Glenn  fm.  of  Taff. 

Named  for  Glenn,  Carter  Co. 

Glenn  sand. 

A subsurface  sand,  of  early  Penn.  (Cherokee)  age,  10  to  200dt  ft.  thick, 
in  Okla.,  lying  lower  than  Red  Fork  sand,  higher  than  Tucker  or  Tancba 
sand,  and  correlated  with  lower  sand  of  the  series  to  which  name 
Bartlesville  sand  has  been  applied.  The  typical  Glenn,  of  Glenn  ptxd. 
Carter  Co.,  lies  at  1,350  ft.  depth  and  the  Taneha  at  1,550  ft. 

Glenn  Creek  shale  memlier  (of  Jefferson  limestone). 

Middle  Devonian : Northwestern  Montana. 

C.  F.  Deiss,  1933  (Mont.  Bur.  Mines  and  Geol.  Mem.  6.  pp.  42  and  passim).  Glenn 
Creek  *h.  memb. — Underlies  Coopers  Lake  is.  and  overlies  White  Ridge  1b.  ; all 
members  of  Jefferson  Is.  Thickest  (66  ft.)  at  type  loc.  on  White  Ridge;  thinnest 
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(7  ft.)  in  Nannie  Basin  region.  Type  loc.  on  S.  side  of  8W.  peak  of  White 
Ridge,  where  it  consists  of  (descending)  : (1)  31  ft.  of  dull-  and  brighter-red  calc, 
ah.  with  several  beds  (up  to  14  inches  thick)  of  gray  nrgill.  Is.,  and  at  top 
thinner  bedded  very  argill.  lavender- red  Is. ; (2)  20  ft.  of  thin-bedded  red  clay 
sh.  with  green-gray  fissile  sh.  in  upper  2 ft.;  (3)  8 ft.  of  dull-red  thick-bedded 
calc.  sh.  and  shaly  argill.  red-gray  la.  Named  for  Glenn  Creek,  whose  middle 
branch  heads  at  E.  base  of  White  Ridge.  On  Saypo  topog.  sheet  the  names  Glenn 
Creek  and  Moose  Creek  have  been  Interchanged. 

Glenogle  shale. 

Ordovician;  British  Columbia  and  Alberta. 

L.  D.  Burling,  1921  (GeoL  Soc.  Am.  Bull.,  vol.  32,  p.  128),  and  1922  (Geol.  Mag.,  vol. 
59,  pp.  453,  454).  Qlenogle  shales,  Ord..  B.  C. 

C.  D.  Walcott,  1923  (8mlth*oniun  Mi.-c.  Coll.  vol.  67,  No.  8,  p.  463),  gave  complete 
definition  and  assigned  the  fin.  to  Lower  Ord.  All  subsequent  repts  by  Canadian 
geologists  assign  the  fm.  to  Ord. 

Named  for  Glenogle  Creek,  Lower  Kicking  Horse  Canyon,  near  Glenogle 
Station,  B.  C. 

Glen  Park  formation.  ( In  Klnderhook  group.) 

Mississippian : Central  eastern  Missouri  and  southwestern  Illinois  (Jersey 
and  Calhoun  Counties). 

E.  O.  Ulrich,  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2.  2d  sor.,  p.  110).  Qlen  Park  Is. 
memb. — Oolitic  Is.,  5 ft.  thick,  forming  middle  merab.  of  Sulphur  Springs  fin.  Over- 
lain  by  Bushberg  as.  memb.  and  underlain  by  0 to  15  ft.  of  sh.  forming  basal  part 
of  Sulphur  Springs  fm. 

See  under  Sulphur  Springs  fm,  The  5 ft  of  oolitic  Is.  to  which  Ulrich  ap- 
plied name  Qlen  Park  appears  to  be  only  a minor  part  of  the  fm.  later 
called  GU‘r\  Park  1*.  by  Moore  and  others. 

R.  C.  Moore,  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  21,  2d  ger.,  opp.  p.  282),  showed 
Glen  Park  Is.  as  present  in  only  Jersey  and  Calhoun  Counties,  I1L,  and  in  SE.  Mo., 
and  he  showed  it  as  underlying  Iluimibnl  sh.  and  overlying  (with  uncon.  in  plan's) 
Louisiana  Is.,  and  as  absent  In  Pike  Co.,  111.  In  1935  (Kept.  9th  Ann.  Field  Conf. 
Kans.  Geol.  Soc.,  p.  245)  he  showed  Glen  Park  of  western  III.  and  NE.  Mo.  as  lying 
btw.  Hannibal  above  and  Louisiana  Is.  below,  and  the  Glen  Park  of  SW.  111.  and 
HE.  Mo.  us  uncon.  underlying  Fern  Glen  Is.  (the  uncon.  representing  Chouteau  Is. 
and  Hannibal  sb.)  and  uncon.  overlying  Chattunooga  sh.,  the  Louisiana  Is.  being 
absent. 

Named  for  exposures  at  Glen  Park  Station,  Jefferson  Co.,  Mo. 

Glenray  limestone.  (In  Blucfleld  formation.) 

Misslsslppian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Kept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  301,  432).  Glenray  is. — Gray,  usually  hard  and  somewhat  sandy,  but  some- 
times shaly,  44  to  125  ft.  thick.  Marine  fossils.  Underlies  Webster  Springs  s». 
and  overlies  Lillydale  sh. ; all  members  of  Bluefleld  group  [fm.].  Type  loc.  in  Sum- 
mers Co.,  on  NW.  side  of  Greenbrier  River,  opposite  Glenray.  Also  observed  In 
Mercer  and  Monroe  Counties,  W.  Va.,  and  in  Tazewell  Co.,  Va. 

GIenn>ck  limestone. 

Pennsylvanian:  Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra,  1927  (Nebr.  Geol.  8urv.  Bull.  1,  2d  Bor.,  pp.  84,  86,  88).  Glenrock  Is. — 
Park  gray,  dense  Is. ; weathers  light  gray  or  slightly  buff.  Thickness  1 to  2 ft. 
in  Nebr.  and  NE.  Kans.  Underlies  Bennett  sh.  and  overlies  Johnson  sh.,  all  in- 
cluded in  Elmdale  sh.  memb.  Named  for  exposures  high  in  valley  side  Just  NW. 
of  Glenrock,  Nemaha  Co.,  Nebr. 

G.  E.  Condra,  1935.  (See  under  Hotce  Is.) 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22).  transferred  this  unit  to  Penn. 
This  change  in  Perm.-Penn.  bdy  has  not  been  considered  by  C.  S.  Geol.  Survey 
for  its  publications. 
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Glen  Rose  limestone.  (In  Trinity  group.) 

Lower  Cretaceous  (Comanche  series) : Texas. 

R.  T.  Hill,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pp.  504,  507).  Glen  Rose  or  alter- 
nating beds. — Soft  yellow  mag.  fossil! foroua  beds,  siliceous  at  base,  alternating  with 
flue  argill.  sand  with  occasional  dimension  layers  of  almost  pure  crystalline  lss.. 
chalk,  and  mag.  lss.,  often  oolitic  in  structure  Overlies  Trinity  or  Basal  sands  and 
underlies  Paluxy  sands. 

Middle  fm.  of  Trinity  group.  Underlies  Paluxy  sand  and  overlies  Travis 
Peak  sand  (f Basal  sands). 

Named  for  Glen  Rose,  Somervell  Co. 

Glens  Falls  limestone.  (Of  Trenton  group.) 

Middle  Ordovician:  Eastern  New  York  (Mohawk  and  upper  Hudson 
valleys). 

R.  Itucdeinann,  3912  (N.  Y.  State  Mus.  Bull.  102).  Glens  Falls  Is.  proposed  for  basal 
Trenton  Is.,  17  ft.  thick  in  Flat  Creek  ravine  Ht  Sprakcrs,  2%  mi.  E.  of  Cana* 
joharie  ravine.  Consists  of  thin  layers  of  very  fossiliferous  Is.  with  sh.  intervals- 
tlons  near  top  and  a 2-inch  cgl.  layer  at  base,  separating  it  from  Tribes  Hill  Is. 
Contains  ripple  marks  and  other  signs  of  shallow-water  conditions.  Fauna  of  both 
the  Is.  and  shaly  intercalations  is  basal  Trenton.  Traced  by  outcrops  around  8E. 
side  of  Adirondacks  to  Saratoga  and  Glens  Falls.  Are  lower  than  any  beds  exposed 
at  Trenton  Falls,  and  therefore  given  distinct  name.  We  have  called  them 
Jacksonburg  Is.,  but  Jackson  burg  of  N.  J.  (typical)  contains  beds  of  Amsterdam 
and  Lowville  age,  and  therefore  is  not  appropriate  for  these  busnl  Trenton  beds. 
At  Glens  Falls  [Warren  Co.]  the  fm.  underlies  Canajoharic  sb.  and  overlies 
Amsterdam  Is. 

C.  A.  Uartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  39).  Glens  Falls  Is.  Is  well 
developed  In  Mohawk  and  upper  Hudson  valleys. 

II.  P.  Cusliing  and  R.  Ruedcmann,  1914  (N.  Y.  State  Mus.  Bull.  169).  Glens  Falls 
Is.  at  Saratoga  Springs  and  vicinity  consists  of  40  ft.  of  alternating  black  sh.  and 
thin  black  is.  Assigned  to  Basal  Trenton,  but  fauna  shows  it  lies  below  beds  of 
Trenton  Falls  section.  Underlies  Canajoharic  sh.  and  uncon.  overlies  Amsterdam  Is. 

R.  Ruedeinann,  1925  (N.  Y.  State  Mus.  Bull.  258).  Glens  Falls  Is.,  24  ft.  thick,  under- 
lies Cauajoharie  sh.  in  lower  Mohawk  Valley.  Is  older  than  any  part  of  the 
Trenton  exposed  at  Trenton  Falls. 

The  present  N.  Y.  State  Survey  assigns  Glens  Falls  Is.  to  Trenton  group. 
(See  W.  Goldring,  N.  Y.  State  Mus.  Hdb.  10,  1931.) 

Glenwood  shale.  (In  Platteville  limestone.) 

Middle  Ordovician  (Lowville)  : Northeastern  Iowa,  western  Illinois,  south- 
ern Minnesota  and  .Wisconsin. 

S.  Calvin,  1900  (Iowa  Geol.  Surv.  vol.  16,  pp.  00,  61,  75).  Glenwood  sh. — Sh.. 
3 to  15  ft.  thick  in  Glenwood  Twp  [Winneshiek  Co..  Iowa],  lying  btw.  St.  Peter 
as.  below  and  Platteville  Is.  above,  described  as  "Basal  Sh.”  in  earlier  repts. 
and  supposed  to  represent  Initial  phase  of  Trenton  series.  In  lower  8 to  10  ft.  It 
shows  streaks  and  bands  of  sand,  indicating  close  relationship  with  St.  Peter  ss. 
This  lower  part  is  assigned  to  St.  Peter  stage  of  Canadian  series. 

The  shaly  beds  forming  basal  part  of  Platteville  Is.  in  some  areas  consist 
of  transitional  shales  and  lss.  7 to  110  ft.  thick,  and  are  by  most  writers, 
including  E.  O.  Ulrich,  1924,  included  In  Platteville  Is. ; but  A.  Sevan 
(111.  Geol.  Surv.  Rept.  of  Investigations,  No.  9,  1926)  advocated  making 
them  a distinct  fm.,  under  the  name  Glenwood  beds;  and  Iowa  GeoL 
Surv.  (vol.  33,  1928,  vol.  34,  1929)  not  only  treated  them  ns  a distinct 
fin.  but  included  them  in  Lower  Ord.  In  Iowa  Geol.  Surv.  vol.  33,  pp. 
33-36,  1928,  many  well  logs  record  a thin  l>ed  of  Is.  btw.  Glenwood  sh. 
and  underlying  St.  Peter  ss.,  and  record  upper  part  of  the  Glenwood  as 
consisting  of  0-15  ft.  of  ss„  and  in  SW.  part  of  State  rept  a thickness 
of  80  ft.  for  the  Glenwood. 

F.  W.  Sardcgon,  1933  (Pan-Am.  Geol.,  vol.  60,  p.  90).  Qleihoood  tholes  is  merely 
a new  name  for  what  is  long  known  as  the  top  of  Peter  ss.  I St.  Peter  ss.J. 
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C.  R.  Stauffer,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  1,  pp.  125-169),  described, 
discussed,  and  figured  conodonts  from  these  beds,  which  he  stated  (pp.  130-131) 
are  “filled  with  Middle  Ord.  life,  and  most  of  its  fauna  is  of  that  age.”  Also  that 
“the  fossil-bearing  Glenwood  beds  belong  In  Mohawkian  series,  and  are  not  much 
older  than  Plattevllle  Is.” 

G.  M.  Kay  and  G.  I.  Atwater,  1935  (Am.  Jour.  Scl.,  5th,  vol.  29,  Feb.,  pp.  99-111), 
treated  these  beds  as  basal  memb.  of  Plattevllle  Is.,  as  did  Kay  (Rept.  9th  Ann. 
Field  Conf.  Knns.  Geol.  Soc.,  1935,  pp.  285-286),  and  the  “Conf.  classification,” 
fig.  1 ; but  according  to  fig.  2 of  this  Conf.  Rept.  the  Iowa  and  111.  Surveys  exclude 
these  beds  from  Plattevllle  la.  Kay  Rtated  Glenwood  memb.  is  overlain  by  Peca- 
tonlca  Is.  On  pp.  383  to  384  of  this  Conf.  Rept.  A.  Bevan  stated  that  near  Oregon, 
Ogle  Co.,  NW.  111.,  the  Qtcnicood  consists  of  2%  to  12  ft.  of  glauconitic  ss.,  which 
“in  this  paper  is  considered  ns  a separate  fm.,  rather  than  as  a memb.  of  the 
Plattevllle.”  C.  R.  Stauffer,  1935  (Jour.  Fal.,  vol.  9,  No.  7,  p.  597),  also  treated 
Glenwood  as  distinct  fm. 

tGlobe  limestone. 

Carboniferous  and  Devonian:  Southeastern  Arizona  (Globe  region). 

F.  L.  RanHome,  1903  (U.  8.  G.  8.  P.  P.  12).  Globe  Is. — Hard  buff  and  gray  lss., 
700  ft.  thick.  Underlie  Whitetnil  fm.  (Eocene  ?)  and  overlie  Apache  group. 

Replaced  by  Tornado  Is.  (Penn,  and  Miss.)  and  Martin  Is.  (Upper  and 
Middle  Dev.). 

Named  for  development  at  and  around  Globe. 

Glorieta  sandstone. 

Permian:  Central  northern  New  Mexico  (Glorieta  Mesa,  Santa  Fe  and 
San  Miguel  Counties). 

C.  [R.]  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  pp.  257,  262;  and  Conspectus  of 
geol.  fins,  of  N.  Mex.,  pp.  2,  7).  Glorietta  888. — Main  body  of  Dakotan  series 
(Cret.)  around  S.  end  of  Rocky  Mtns.  Thickness  300  ft. 

I).  Hager  and  A.  E.  Robitallle,  1919  (Geol.  rept.  on  oil  possibilities  in  eastern  N. 
Mex.).  Glorietta  88.  is  top  memb.  of  Yeso  fm.  It  consists  of  500  ft.  of  massive 
ss.,  even-grained  and  white  when  broken  open  but  weathering  reddish  brown. 

C.  L.  Baker,  1920  (Am.  Jour.  8ci.,  4th,  vol.  49,  pp.  Ill,  118.  119,  126).  Glorieta  88., 
basal  memb.  of  Upper  Trias,  outcrops  along  valley  of  Pecos  from  Glorieta  Mesa 
downstream  to  somewhere  btw.  Puerto  de  Luna  and  Fort  Sumner,  and  at  Santa 
Rosa.  Near  Anton  Chico  it  rests  on  Yeso  fm. 

J.  L.  Rich,  1921  (Am.  Jour.  Scl.,  5th,  vol.  2,  pp.  295,  296).  Baker  has  confused 
Glorieta  rs.  in  parts  of  area  with  the  younger  (Upper  Triassic)  Santa  Rosa  ss. 
The  Glorieta  ss.  is  coarse,  gray,  massive,  300  to  500  ft.  thick,  underlies  San 
Andreas  Is.,  overlies  Yeso  fm.,  and  is  of  Perm.  age. 

As  there  is  no  fm.  btw.  Snn  Andros  Is.  and  Yeso  fm.  as  defined  (now  called 
Yeso  memb.  of  Chupadera  fm.),  the  ss.  of  Glorieta  Mesa  is  top  part  of 
Yeso  memb.  of  that  area. 

Gloucester  formation. 

Ordovician:  British  Columbia,  Ontario,  Quebec. 

C.  W.  Drysdnle,  1912  (Canada  Geol.  Surv.  Summ.  Rept.  1911,  pp.  134,  135). 
Oloucr8tcr  fm. — Crystalline  Is.,  light  to  dark  gray,  which  occurs  as  irregular 
masses  interfolded  with  Franklin  group  (of  greenstone,  altered  tuff,  Jasperoid,  and 
silicified  argillite),  of  Paleozoic  (Upper?)  age.  [On  p.  138  he  states  that  the 
Gloucester  property  is  situated  on  Gloucester  Creek  slope  of  Franklin  Mtn,  B.  C., 
and  that  the  rocks  there  are  Franklin  group  greenstones.] 

In  191G  P.  E.  Raymond  used  this  name  in  Ont.  (Harvard  Coll.  Mua.  Comp. 
Zool.  Bull.,  vol.  56,  p.  255).  In  1921  R.  Ruedcmann  (N.  Y.  State  Mils. 
Bull.  227,  228,  p.  71)  assigned  Gloucester  ah.  of  Canada  to  late  Utica 
and  post-Utica.  In  1922  (Geol.  Soc.  Am.  Bull.,  vol.  33,  p.  585)  Ray- 
mond stated  that  Gloucester  was  proposed  for  the  “Utica”  black  sh.  of 
Ont.,  which  overlies  Collingwood  black  sh.  and  Is.  In  1924  A.  F.  Foerste 
(Canada  Geol.  Surv.  Mem.  138,  chart  opp.  p.  58)  placed  Gloucester  above 
151627° — 38 53 
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Collingwood  and  assigned  both  to  Utica.  In  192.")  (X.  Y.  State  Mug.  Bull. 
258,  p.  64)  Ruedemann  assigned  Gloucester  sh.  to  upper  Utica,  correlated 
it  with  Atwater  Creek  and  Deer  River  of  N.  Y.,  and  placed  it  above 
Collingwood  sh.  On  p.  149  he  appears  to  assign  topmost  part  of 
Gloucester  to  basal  Frankfort  time.  In  1933  G.  M.  Kay  (Am.  Jour.  ScL, 
5th,  vol.  26,  No.  151,  p.  2)  applied  Gloucester  fm.  in  Jefferson  Co.,  N.  Y. 
and  assigned  it  to  Trenton  group,  as  he  did  in  1935  (Geol.  Soc.  Aju. 
Bull.,  vol.  46,  pp.  227,  228). 

Goathaunt  member  (of  Siyeh  limestone). 

Pre-Cambrian  (Belt  series)  : Northwestern  Montana  (Glacier  National 
Park). 

C.  L.  and  M.  A.  Fenton,  1931  (Jour.  Geol.,  vol.  39,  No.  7,  pp.  670-679).  Goathaunt 
mom 6.  of  Biyrh  fm. — Massive  impure  dark-gray  mag.  Is.,  weathering  buff : some 
interbeds  of  dolomitlc  metnrgillite  and  a few  thin  beds  of  ss.  Molar  teeth  and 
shear  structures  common  in  upper  part.  Thickness  2.000 -f  ft.  Can  be  studied 
throughout  Glacier  Nat.  Park.  Most  accessible  on  trail  to  Swift  Current  Pass. 
Underlies  Collenia  (?)  frequent » zone  and  overlies  Callenia  symmetrica  zone  of 
Siyeh  fm'.  [Derivation  of  name  not  stated,  but  probably  Goathaunt  Mtn.] 

Goat  Mountain  formation. 

Jurassic  or  Triassic:  British  Columbia. 

S.  J.  Schofleld,  1926  (Econ.  Geol.,  vol.  21,  p.  273). 

Gober  tongue  of  Austin  chalk. 

Upper  Cretaceous:  Northeastern  Texas  (Hunt,  Fannin,  and  Lamar 
Counties). 

L.  W.  Stephenson,  1927  (A.  A.  P.  G.  Bull.,  vol.  11.  pi.  1,  pp.  8-12).  Above  Browns- 
town  marl  as  here  restricted  is  a tongue  of  Austin  chalk  formerly  incorrectly  cor- 
related with  Annona  chalk  and  in  this  paper  designated  Gober  tonyuc  of  Austin  rhaik 
Village  of  Gober,  Fannin  Co.,  is  located  on  this  chalk.  Where  this  tongue  con- 
nects with  main  body  of  Austin  chalk  it  probably  Is  not  less  than  400  ft.  thick, 
but  it  gradually  thins  out  to  E.  and  appears  to  plncb  out  entirely  in  E.  part  of 
Lamar  Co.  Between  Honey  Grove,  Fannin  Co.,  and  High,  Lamar  Co.,  the  lower 
part  of  the  Gober  is  composed  In  part  of  soft,  more  or  less  chalky  clay  or  marl 
The  lowest  layers  of  chalk  exposed  in  cut  1*4  mi.  W.  of  High  are  regarded  as  form- 
ing base  of  Gober  tongue.  From  central  Fannin  Co.  to  E.  part  of  Lamar  Co.  the 
uppermost  bed  of  Gober  tongue  is  a soft  tough  Is.  facies  1 to  10  ft.  thick.  It  is 
conformably  overlain  by  Taylor  marl. 

tGodiva  limestone. 

Mississippi}! n,  Devonian,  Silurian  (?),  and  Upper  to  Lower  Ordovician: 
Central  northern  Utah  (Tintic  district). 

G.  W.  Tower.  Jr.,  and  G.  O.  Smith,  1899  (U.  8.  G.  S.  19th  Ann.  Kept.,  pt.  3,  p. 
624).  Godiva  Is. — As  distinguished  from  underlying  Eureka  Is.  is  essentially  a 
pure  Is.,  2,216  ft.  thick.  For  1,200  ft.  above  base  the  prevailing  colors  arc 
gray  and  blue  and  the  beds  are  diversified  by  occurrence  of  two  or  three 
sandy  beds.  Upper  1.000  ft.  consists  mainly  of  blue  crystalline  and  black 
carbonaceous  beds  containing  many  fossils,  with  occasional  beds  rich  in  chert 
nodules  and  lenses.  Underlies  Humbug  intercalated  series.  [Accompany lug  map 
shows  Godiva  Mtn  is  largely  compost  of  this  fiu.l 

G.  F.  Loughlin  and  W.  Llndgren,  1919  (U.  8.  G.  S.  P.  P.  107),  divided  these  rocks 
into  following  fms.  (descending)  : Pine  Canyon  Is.,  Gardner  dol.,  Victoria  quite, 
Pinyon  Peak  Is.,  and  Bluebell  dol.,  which  range  in  age  from  lower  Miss,  to  Lower 
Grd. 

Godiva  limestone.  (Also  spelled  Gofdiva.) 

Eocene:  Utah. 

C.  rtt.l  Keyes,  1924  (Pan-Am.  Geol.,  vol.  41,  p.  36).  Godtva  Us.  (also  Qoldivn  Us.) — 
Ls&,  800  ft.  thick,  uncon.  below  Washakie  shales  and  tmeon.  above  Wasatchan 
series.  Bottom  fm.  of  Greenlaw  series  in  Utah.  [Derivation  of  name  not  stated.] 
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Goon  limestone.  (In  Millsap  Lake  formation.) 

Pennsylvanian:  Central  northern  Texas  (Palo  Pinto  County). 

F.  B.  Plummer.  1929  (Tex.  Bur.  Econ.  Geol.,  geol.  map  of  Palo  Pinto  Co.).  [Goen 
Is.,  In  lower  part  of  Mineral  Wells  fm.,  is  shown  as  separated  from  overlying 
Thurber  coal  by  a thin  sh.,  and  as  lying  60  ft.  above  Santo  Is.,  all  members  of 
Mineral  Wells  fm.l 

E.  II.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  106).  Oocn  Is.  is  memb  of  darner 
fm.,  the  name  Mineral  Writs  fm.  being  restricted  to  upper  part  of  original 
Mineral  Wells  fm. 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Univ.  Tex.  Bull.  3634,  pp.  16-24). 
The  Is.  in  upper  (Grindstone  Creek)  memb.  of  Millsap  Lake  fin.  that  caps  the 
knolls  around  Goen  Cemetery  and  is  well  seen  on  N.  side  of  Millsap  Brazos 
road  % ml.  by  road  NK.  of  Goen  Cemetery  entrance,  Is  here  named  Oven  Is. 
It  lies  in  upper  part  of  Grindstone  Creek  memb.  of  Millsap  Like  fm.,  50  ft.  above 
Santo  Is. 

Goff  coal  group.  (In  Williams  Fork  formation.) 

Upper  Cretaceous:  Northwestern  Colorado  (Meeker  quadrangle). 

E.  T.  Hancock  and  J.  B.  Eby,  1930  (U.  S.  G.  S.  Bull.  812,  p.  206).  Goff  coal 
l/roup. — The  700  ft.  of  coal-bearing  beds  that  underlie  Lion  Canyon  memb.  of 
Williams  Fork  fm.  and  is  separated  from  Fairfield  coal  group  below  by  1.000 ± 
ft.  of  rocks  almost  barren  of  coal. 

•fGogebic  series. 

A name  applied  In  some  early  repts  to  tAnimikie  group  (upper  and  middle 
Huronian)  of  Gogebic  dist.,  Mich.  (See  U.  S.  G.  S.  Bull.  3G0,  1900, 
index.) 

Golconda  formation.  (Of  Chester  group.) 

Mississipplan : Southern  Illinois  and  Indiana,  western  Kentucky  and 
Tennessee,  and  northwestern  Alabama. 

A.  D.  Brokaw,  1916  (111.  Geol.  Surv.  Extr.  from  Bull.  35)  and  1917  (111.  Geol. 
Surv.  Bull.  35,  pp.  19-29,  on  parts  of  Saline,  Williamson,  Pope,  and  Johnson 
Counties,  SE.  III.).  Golconda  fm. — Shales  and  lss.,  variable  in  color  and  character, 
with  a red  sh.  in  places.  Thickness  100  to  300  ft.  Underlies  Hardlnsburg  ss. 
and  overlies  Cypress  ss. 

C.  Butts.  1917  (Ky.  Geol.  Surv.  Mississippian  formations  of  western  Ky.,  p.  91). 
Golconda  fm. — Consists  of  (descending)  solid  Is.,  30  to  40  ft. ; sh.  aud  Is.,  80 
ft.;  dark,  argill.,  coarsely  crystalline  or  fragmental  fossillferuus  Is.  called 
Ptcrolocrinus  capitalis  zone,  10-f  ft. ; and  dark  sh.,  20  ft.  Underlies  Hardins- 
burg  ss.  and  overlies  Cypress  (“Big  Clifty”)  ss.  Named  for  Golconda,  Pope  Co., 
SE.  III.,  just  N.  of  which  the  full  thickness  outcrops  on  the  river  bluff. 

Gold  Creek  quartzite. 

Middle  (?)  Cambrian:  Northern  Idaho  (Pend  Oreille  district). 

E.  Sampson,  1928  (Idaho  Bur.  Mines  and  Geol.  Pam.  31,  p.  9).  Gold  Creek  qtzlle. — 
Distinguished  from  any  rock  in  Belt  series  by  coarseness  of  grain.  Is  rather 
coarse-grained  throughout,  with  many  pebble  beds,  some  of  which  contain  pebbles 
as  large  as  3 in.  dlam.  Color  generally  pure  white.  Cross-bedding  is  charac- 
teristic feuture.  Is  very  resistant  to  weathering  and  generally  forms  ridges  and 
cliffs.  Probubly  more  than  200  ft.  thick  and  lesH  than  600;  400  ft.  is  fair  approx. 
Named  for  exposures  on  North  and  South  Gold  Creeks  near  Lakeview.  Con- 
spicuous outcrops  on  summit  of  ridge  above  cemeut  rocks  plum  at  Port  Rock. 
Basal  fm.  of  Camb.  in  this  area.  Believed  to  be  uncon.  ou  Algonkiun  Striped  IYuk 
fm.  Overlain  by  Rennie  sh.  (Middle  Cumb.). 

| Golden  formation  or  group. 

Name  suggested  by  A.  C.  Veatch  (Jour.  Geol.,  vol.  15,  p.  548,  1907)  as 
appropriate  substitute  for  the  so-called  “Lower  Laramie"  (=typical 
Laramie).  From  Golden,  Colo. 

Golden  Bar  andesite  rocks. 

Age  ( ? ) : Mexico. 

R.  T.  Hill,  1904  (Greene  Consolidated  Gold  Cc.  [Prospectus],  p.  16). 
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Golden  Eagle  limestone. 

Pennsylvanian:  Southwestern  Illinois  (Calhoun  County). 

II.  E.  Culver,  1925  (111.  Geol.  Surv.  Coop.  Min.  ser.,  Bull.  29,  p.  20).  [See  descrip- 
tion under  Piaaa  In.  Position  within  McLeansboro  fm.  not  defined.  It  appears  to 
be  the  5 ft.  of  gray  concretionary  Is.,  containing  Fusulino,  which  on  p.  39  of  book 
cited  is  described  ns  one  of  prominent  beds  of  Calhoun  Co.,  and  there  lying 
near  top  of  the  Penn.,  being  overlain  by  6 ft.  of  brown  sh.  and  underlain  by  sandy 
brown  sh.  and  a concealed  interval  aggregating  65  ft.  Presumably  named  for 
exposures  at  or  near  Golden  Engle,  Calhoun  Co.] 

fGolden  Gate  series. 

Jurassic  (?)  : Western  California. 

H.  W.  Fairbanks,  1895  (Jour.  Geol.,  vol.  3,  pp.  416-420).  Qoldcn  Gate  aerie *. — 
Jasper,  ss.,  sh.,  si.,  and  large  bodies  of  fine-grained  greenish  eruptives.  Extends 
from  Santa  Barbara  Co.  NW.  through  Coast  Ranges  to  Klamath  Mtns.  Uncon. 
overlain  by  Knoxville  beds  and  rests  uncon.  on  crystalline  basement  complex. 

Is  same  as  Franciscan  fm. 

Named  for  development  on  N.  and  S.  shores  of  Golden  Gate. 

Golden  Ray  limestone. 

Middle  Cambrian:  Central  northern  Utah  (Tintic  district). 

G.  W.  Crane,  1915  (Am.  Inst.  Min.  Engrs.  Bull.  106,  pp.  2149-2151).  Golden  Ray 
la. — Five  thick  horizons  of  heavily  bedded  dark  blue  to  bluish-gray  dolomitic  Is., 
interspaced  by  5 relatively  thin  horizons  of  fine-grained  light-gray  to  white,  thinly 
laminated  impure  Is.  Thickness  1,559  ft.  Underlies  Centennial  Is.  and  overlies 
Tintic  sh.  [Evidently  named  for  Golden  Ray  mine.] 

These  rocks  were  later  subdivided  into  3 fnis.,  named  (descending)  Herki- 
mer Is.,  Daginar  Is.,  and  Teutonic  Is. 

Goldenville  formation. 

Cambrian  or  pre-Cambrian : Nova  Scotia. 

J.  E.  Woodman,  1904  (Am.  Geol.,  vol.  33,  p.  368;  vol.  34,  p.  14).  [No  age  assign- 
ment. Later  repts,  by  several  geologists,  assign  it  to  Camb.  or  pre-Camb.J 

fGolden  Wall  sandstone.  (In  Blair  formation.) 

Upper  Cretaceous  (Montana)  : Southwestern  Wyoming  (Sweetwater 

County ) . 

J.  W.  Powell,  1870  (Geology  of  eastern  portion  of  Uinta  Mtns,  pp.  40,  48,  155). 
Golden  Wall  #*.  (also  Golden  Wall  group). — Thinly  laminated  gray  and  buff  as. 
forming  basal  memb.  of  Point  of  Rocks  group. 

A.  R.  Schultz,  1920  (U.  8.  G.  S.  Bull.  702,  pp.  23.  32.  33,  pi.  1).  Massive  yellowish 
hss.  near  top  of  Blair  fra.  give  rise  to  main  scarp  surrounding  Baxter  Basin, 
Sweetwater  Co.,  Wyo.,  which  Is  often  referred  to  as  the  “golden  wall.” 

fGold  Hill  porphyry. 

Eocene:  Western  central  Colorado  (Tenmile  district). 

S.  F.  Emmons,  1898  (U.  8.  G.  8.  Tenmile  Special  folio,  No.  48),  applied  Gold  Hill 
porphyry  to  mass  of  Elk  Mtn  porphyry  on  Gold  Hill. 

Gold  Hill  conglomerate. 

Triassic  (?):  Southwestern  Colorado  (Ouray  district). 

J.  D.  Irving,  1905  (U.  S.  G.  S.  Bull.  260,  p.  56).  [In  section  of  Gold  Hill  the 
Dolores  fm.  [Triassic  aud  Jurassic?]  Is  shown  as  consisting  of  Gold  Hill  cgl.  under- 
lain by  8s.  ] 

Gold  Hill  formation. 

Cambrian?  (Upper  Cambrian?)  : Central  Nevada  (Manhattan  district). 

H.  G.  Ferguson,  1924  (U.  8.  G.  S.  Bull.  723).  Gold  Hill  fm.— Marine  sediments,  of 
probable  Upper  Camb.  age,  laid  down  In  shallow  water.  A series  of  schistose  aL. 
qtzite,  and  ss.  No  fossils  except  a few  annelid  trails,  but  they  occur  considerably 
lower  than  rocks  carrying  Ord.  fossils  and  bear  some  lithologic  resemblance  to 
known  Camb.  of  other  Nevada  ranges.  Are  probably  Upper  Camb.  Exposed  thick- 
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ness  5,000 ± ft.;  base  not  exposed.  Upper  2,500±  ft.  consists  of  a series  of  sili- 
ceous schist,  bs.,  and  qtzite,  the  schist  predominating.  Beneath  this  succession  is 
(descending):  (1)  White  Caps  Is.  meinb..  30±  ft.  thick;  (2)  schist  with  several 
thin  beds  of  qtzite,  nearly  200  ft.;  (3)  Morning  Glory  Is.  meinb.,  15  ft.;  (4)  sili- 
ceous schists,  140  ft.;  (5)  Pine  Nut  Is.  meinb..  10  ft.;  (6)  a short  distance  below 
the  Pine  Nut  meinb.  lies  a thick  series  of  quartzose  schists  with  subordinate  calcltic 
and  lime  silicate  schists  and,  rarely,  thin  beds  of  qtzite.  In  fault  contact  with 
overlying  Mayflower  schist.  Exposed  W.  of  Gold  H11L 

Go  1 diva  limestones.  (See  also  Godiva.) 

C.  [R,]  Keyes,  1924  (Pan-Ain.  Geol.,  vol.  41,  pp.  279,  308).  Over  a large  area  of 
NW.  Colo,  the  Greeninn,  or  Green  River,  series  of  Wyo.  forms  the  bedrock.  At  E. 
extremity  of  Uinta  uplift  the  sequence  consists  chiefly  of  calc,  shales  and  Iss.,  at- 
tains a thickness  of  800  ft.,  and  is  the  Goldiva  fin.  of  Utali  and  Wyo.  This  is 
followed  [nliovel  by  the  whitish  Washakie  shales,  1,200  ft.  thick.  The  two  members 
are  separated  by  a well-defined  erosloiml  uncon. 

Derivation  of  name  not  stated. 

fG old  Ledge  porphyry. 

A name  applied  by  J.  E.  Spurr  to  an  altered  Is.  containing  the  gold  ores  of 
Mereur  dist.,  central  northern  Utah,  which  occur  in  Groat  Blue  Is. 
(upper  Miss.). 

Gold  Road  latite. 

Tertiary  (middle  or  late)  ; Northwestern  Arizona  (Oatinan  district). 

F.  L.  Uansome,  1923  (U.  S.  G.  S.  Bull.  743).  Chiefly  volcanic  flows,  with  tuff  and 
intrusive  material.  Mainly  biotltic  latite,  but  includes  some  glassy  and  lltho- 
physal  rooks  that  should  perhaps  be  classed  as  rhyolite.  Between  some  flows 
are  layers  of  tuff.  Basal  flow  is  conspicuously  blotltle.  Thickness  3.000  to  4,000 ± 
ft.  Overlies  Oatman  andesite.  Named  for  settlement  and  mine,  both  of  which 
are  called  Gold  Road. 

Goliad  sand. 

Pliocei.e:  Southern  Texas. 

J.  T.  Lonsdale  and  J.  R.  Da}'.  Feb.  9.  1933  (Ground  water  res.  of  Webb.  Co..  Tex., 
U.  S.  G.  S.  Press  Bull.  688(51).  The  name  Goliad  fm.  has  been  proposed  by'Texas 
geologists  and  Is  being  considered  as  a substitute  for  Reynoso. 

A.  Deussen,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  5,  May,  p.  485).  The  fm.  which 
geologists  are  calling  Goliad  88.  in  SW.  Tex.  according  to  my  interpretation  repre- 
sents basal  portion  of  what  I conceive  to  be  Reynosa  fm. 

W.  A.  Price,  1933  (A.  A.  P.  G.  Bull.,  vol.  17.  No.  5,  p.  492).  The  field  name  “ Goliad 
88.,”  first  employed  by  H.  A.  Noble  and  Irving  K.  Howeth  In  a Shell  Co.  field  rept 
In  1928,  has  come  into  somewhut  general  use  in  south  Tex.  but  has  no  standing  In 
nomenclature,  since  It  has  not  been  described  in  publication  by  Its  authors. 

L.  Bowling  and  A.  I\  Wendler,  1933  (A.  A.  P.  G.  Bull.  vol.  17,  No.  5,  p.  529),  used 
Goliad  i Rvynoxa ) In  table. 

F.  B.  Plummvr,  1933  (Tex.  Unlv.  Bull.  3232,  pp.  530.  740.  741,  750-701,  782).  [On 
p.  530  Goliad  fm.  is  applied  to  all  I*11o.  deposits  of  Tex.  underlying  Lissle  fm. 
(Plelst.)  and  overlying  Lngarto  restricted  and  Oakville  fms.  (the  Jatter  two  being 
assigned  to  Plio.  and  Mlo.),  and  Goliad  is  shown  = Citronelle.  group  and  is  divided, 
In  central  and  SW.  Tex.,  into  (descending)  Labahia.  Lagarto  Creek  beds,  nnd 
La  para  members.  On  p.  750  Plummer  stated  :]  The  need  for  Citronelle  as  a group 
name  arises  from  recent  differentiation  and  mapping  in  Tex.  of  new  Plio.  unit 
Goliad  fm.,  which  outcrops  in  SW.  Tex.  btw.  Lagarto  clay  [restricted!  nnd  Lissle 
sand  as  far  NE.  ns  Colorado  River.  East  of  Colorado  River  the  Goliad  fm.  Is 
covered  by  sands  thought  to  be  Plio.  in  age  and  as  yet  unnamed  but  Included  in 
Citronelle  group.  The  Citronelle  uncon.  overlies  Lngarto  fm.  [restricted]  and  un- 
derlies Lissle  sand.  The  Goliad  fm.  outcrops  along  San  Antonio  River  at  Goliad, 
Goliad  Co.,  T«*x.  It  Includes  most  of  strata  that  were  placed  in  Reynosa  fn>.  by 
Deussen  and  by  Trowbridge.  The  name  has  been  accepted  by  San  Antonio  Geol. 
Soc.,  Houston  Geol.  Soc\,  and  Bur.  of  Eeon.  Geol.,  but  San  Antonio  committee 
decided  to  Include  Laparn  sand  in  Goliad  fin.  There  Is  Important  uncon.  at  base 
of  the  La  para.  Average  thickness  of  Goliad  est.  at  250  ft.  The  fm.  was  named 
by  I.  K.  Howeth  and  P.  F.  Martin  in  ms.  presented  at  annual  meeting  of  Suu 
Antonio  Geol.  Soc.,  Corpus  Christ!,  Feb.  27,  1932. 
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Goliad  sand  is  adopted  name  of  U.  S.  Geol.  Survey  for  the  fin.  defined  in 
Tex.  Univ.  Bull.  3232,  1933,  i.  e.,  to  include  all  beds  below  Lissie  fm. 
(Pleist)  and  above  Lagarto  clay  as  restricted  by  Plummer  (to  beds  uncon. 
underlying  Luparu  sand  memb.).  (See  also  under  Uvalde  gravel.) 

Gonic  formation. 

Carboniferous  (Pennsylvanian?) : Southwestern  Maine  and  southeastern 
New  Hampshire. 

P.  J.  Katz,  1917  (Wash.  Acad.  Scl.  Jour.,  vol.  7,  p.  199).  Gonic  fm. — Graywacke 
Bchists,  mica  schists,  and  garnet-staurolite  phyllites,  occurring  in  belt  2 to  4 mi. 
wide  running  from  Sanford.  Me.,  to  Barrington,  N.  H. 

F.  J.  Katz,  1917  (U.  8.  G.  S.  P.  P.  108,  pp.  172,  174).  Gonic  fm. — Aren,  (graywacke) 
and  arglll.  materials,  metamorphosed  to  schist  and  phylllte.  Mostly  rather  thin- 
bedded,  fine-grained,  and  of  whitish  or  light-gray  to  dark-gray  color.  Includes 
mica  schist  and  pliyllite  and  iuterbcdded  fine-  to  medium-gralued  micaceous  gray- 
wacke  schists  In  beds  up  to  2 ft.  thick ; fine-grained  light-  and  dark-gray  phy lilies 
abundantly  studded  with  dark  staurolite  crystals;  and  n little  coarse  muscovite 
schist  composed  almost  wholly  of  mica  and  very  thin  laminae  of  quartz.  Argill. 
materials  predominate,  but  the  graywacke  is  also  prominent.  Thickness  unknown. 
Believed  to  underlie  Kindgcmere  fin.  Assigned  to  Penn.  (?).  Named  for  exposure*? 
near  Gonic,  Strafford  Co.,  N.  II. 

Gonzales  limestone  member  (of  Graham  formation). 

I’ennsylvnnlun : Central  northern  Texas  (Brazos  River  region). 

C.  S.  Ross,  1921  (U.  8.  G.  8.  Bull.  726G,  p.  307).  Gonzales  Is.  memb.  of  Cisco 
fm. — Coarse-grained  dark-gray  Is.  containing  large  numbers  of  CampophpllHtn. 
Thickness  0 to  4 ft.  Lies  96  ft.  above  Home  Creek  Is.  and  80±  ft.  below 
Hunger  Is.  Strat.  position  corresponds  closely  to  that  of  Jackstoro  la.  Plummer 
finds  Jacksboro  thins  to  8.  and  plays  out  10  to  15  mi.  SW.  of  Jacksboro.  and 
writer  finds  Gonzales  thins  to  N.  and  plays  out  near  N.  border  of  Lucasa  area, 
leaving  interval  of  nearly  40  ml.  over  which  neither  bed  has  been  traced  ; hence 
local  name.  To  W.  replaced  by  sh.  Named  for  Gonzales  Creek,  Stephens  Co. 

The  Cisco  is  now  treated  as  a group  in  this  area,  divided  into  several  fins., 
and  Gonzales  Is.  is  now  treated  as  a memb.  of  Graham  fm. 

tGonzhles  shale. 

Pennsylvanian:  Central  northern  Texas  (Shackelford  and  Stephens  Coun- 
ties). 

F.  B.  Plummer,  March,  1029  (Tex.  Bur.  Econ.  Geol.,  geol.  map  of  Pnlo  Pinto  Co.), 
showed  Gonzales  sh.,  100 ± ft.  thick,  ns  basal  part  of  Cisco  In  Palo  Pinto  Co., 
and  as  underlying  Gonzales  Is.  lentil,  0 to  5 ft.  thick. 

O.  F.  Hedrick,  E.  Owens,  and  P.  A.  Meyers,  1929  (Tex.  Bur.  Econ.  Geol.,  geol.  map 
of  Shackelford  Co.).  Gonzales  sh.,  25  ft.  thick,  lies  in  lower  part  of  Cisco  group. 
15  ft.  below  Gonzales  Is.  lentil. 

This  name  is  not  listed  in  index  to  Univ.  Tex.  Bull.  3232,  1933,  nor  in  list 
of  Penn,  units  on  pp.  103-106. 

Gonzales  Creek  shale  member  (of  Graham  formation). 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31  ; Univ.  Tex. 
Bull.  2132,  pp.  127-134).  In  SE.  Young  Co.  230 ± ft.  of  sh.  and  ss.  occur  above 
Jacksboro  Is.  This  portion  of  Graham  fm.  of  Brazos  River  valley  is  named 
Gonzales  Creek  memb.,  for  a creek  in  Eastland  Co.  [?).  Whore  Jacksboro  Is.  is 
absent  the  Gonzales  Creek  memb.  rests  on  underlying  Finis  sh.  It  underlies 
Bunger  Is.  memb.  of  Graham  fm.,  and  is  composed  of  poorly  bedded,  lenticular 
dark-brown  gas.,  sandy  shales,  red  clays,  gypsiferous  black  clays,  2 Is.  lentils,  and 
a coal  bed.  The  sss.  are  lenticular  and  the  shales  variable.  One  is.  lentil  occurs 
30  ft.  below  Bunger  Is.  and  the  other  80  ft.  below  the  Hunger. 

K.  H.  Bollards,  1933  (Univ.  Tex.  Bull.  3282,  p.  112),  stated  that  Home  Creek  Is. 
of  Jack  Co.  Includes  Jacksboro  is. 

F.  B.  Plummer  and  J.  Ilornberger,  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  pp.  61-63), 
divided  the  lower  125  ft.  of  Graham  fin.  that  Is  present  in  Palo  Pinto  Co.,  into 
the  following  members  (descending)  ; Bunger  Is.,  6 ft. ; Gonzules  Creek  sh.,  116 
ft.;  Eastland  as.  (new  name),  10  to  15  ft.;  and  Finis  sh.,  50  ft. 
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Goobic  sand. 

See  Oubik  sand. 

Goodenough  member  (of  Franconia  sandstone). 

Upper  Cambrian:  Southwestern  Wisconsin  (Juneau  County). 

A.  C.  Trowbridge  et  aL.  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  summer 
of  1935,  fig.  1,  pp.  81,  92,  134.  140,  159,  431,  449,  454,  440,  etc.).  Goodennuph 
memb.  of  Franconia  fm.— At  Goodenough  Hill  (NE%  S.  13,  T.  15  N.,  R.  2 E.) 
consists  of  (descending):  (1)  Coarse  white  ss..  10.2  ft;  (2)  covered,  4*6  ft.;  (3) 
sb.,  fine  grained,  glauconitic,  with  hematite  layer  at  base,  25.1  ft.  Rests  on  Iron- 
ton  memb.  of  the  Franconia  and  underlies  Hudson  memb.  of  Franconia.  [On 
p.  309  of  this  book  G.  O.  Raasch  stated  that  Goodenough  memb.  is  Conaapi a 
zone.) 

W.  H.  Twenhofel,  G.  O.  Raasch,  and  F.  T.  Thwaltes,  Nov.  30,  1935  (Geol.  Soc. 
Am.  Bull.,  vol.  4G,  No.  11,  pp.  1700,  etc.).  Qoodenou(/h  memb.  is  term  proposed 
by  writers  for  that  part  of  Franconia  fm.  bearing  Conaapia  fauna.  Its  discrimina- 
tion is  based  primarily  on  faunal  criteria,  but  it  can  locally  be  differentiated 
into  3 lithologic  units  (deacendina) — Lower  Greensand,  Micaceous  Sb.,  and 
Calcareous  strata,  which  are  typically  exposed  over  Tomah-Sparta  area.  The 
Lower  Greensand  consists  of  40  ft.  of  horizontally  and  cross-laminated  glauconitic 
tiss.  alternating  with  thicker  beds  of  nonlaminated  glauconitic  sss.  irregularly 
mottled  by  areas  of  blue  or  yellow  silt.  It  is  called  Lower  Greensand  in  contrast 
to  greensand  at  top  of  Franconia  fm.  Type  loc.  of  Goodenough  memb.  is 
Goodenough  llill,  in  southern  Juneau  Co.,  btw.  Elroy  and  Mauston. 

tGood  Hope  formation. 

Tertiary?  (Pliocene?)  : Southern  Maryland  and  District  of  Columbia. 

W.  B.  Clark,  1890  (Johns  Hopkins  Univ.  Circ..  vol.  9,  No.  81,  pp.  69-70).  The 
term  Good  Hope  fm.  has  been  employed  by  [N.  H.)  Barton  [in  unpublished  field 
notes]  for  coarse  gravels  and  sands  that  cap  the  higher  bluffs  and  show  in  their 
topog.  relief  more  extensive  denudation  than  the  later  and  lower  Columbia  fm. 

In  subsequent  repts  the  deposits  referred  to  were  mapped  as  “Lafayette 
fm./'  but  that  term  was  discarded  years  ago.  According  to  F.  Bascom 
and  C.  W.  Cooke  (personal  communication)  these  beds  are  of  Plio.  (?) 
age.  Whether  they  correspond  to  Bryn  Mawr  gravel  of  SE.  Pa.  is  a 
debated  point 

Named  for  Good  Hope  Hill,  1).  C. 

Goodland  limestone.  (Of  Fredericksburg  group.) 

Lower  Cretaceous  (Comanche  series) : Northeastern  Texas,  central  southern 
and  southeastern  Oklahoma,  and  southwestern  Arkansas. 

R.  T.  Hill.  1891  (Geol.  80c.  Am.  Bull.,  vol.  2,  pp.  504,  514).  Goodland  la. — Single 
persistent  layer,  representing  Fredericksburg  or  Comanche  Peak  dlv.  Resembles 
Caprina  [ Edwards  J In.  in  hardness  but  haB  Comanche  Peak  fauna.  Considered 
northern  attenuation  of  Comanche  Peak  beds.  Overlies  Exonyra  texana  beds 
(Walnut  clays  and  Grpphaeo  breccia)  or,  where  they  are  absent,  Paluxy  sands. 

J.  A.  TaflP,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1).  Goodland  le.  of  R.  T. 
Hill  is— Texana  Is.  [Walnut  clay]  and  perhaps  Comanche  Peak  Is. 

R.  T.  Hill,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pL  13).  Goodland  la.  is  northward 
continuation  of  Caprina  Is.  [Edwards  Is.)  and  Comanche  Teak,  and  overlies 
Walnut  clay  and  underlies  Klamitia  [Klamichi]  clays. 

R.  T.  Hill,  1901  (IT.  8.  G.  8.  21st  Ann.  Rept.,  pt.  7,  pp.  114  + ).  Goodland  to.— 
Edwards  Is.  and  Comanche  Peak  Is. 

J.  A.  Taflf,  1902  (U.  S.  «.  8.  Atoka  folio.  No.  79)  and  1903  (U.  S.  G.  8.  Tishomingo 
folio,  No.  98,  p.  6).  Goodland  la.  =•  Edwards  Is.,  Comanche  Peak  Is.,  and  Walnut 
clay  of  Tex. 

J.  A.  Taflf,  1905  (U.  S.  G.  S.  Bull.  243,  pp.  307-312).  Goodland  to. -Edwards  Is. 
and  Comanche  Peak  Is. 

J.  A.  Udden.  C.  L.  Baker.  E.  B5se,  1916  (Univ.  Tex.  Bull.  44,  p.  62).  In  N.  part 
of  State  It  Is  impossible  to  separate  Comanche  Peak  from  Edwards  Is.  Both 
together  are  represented  by  Goodland  la.,  which  extends  from  Grayson  to  Red 
River  and  Into  Okla. 

L.  W.  Stephenson,  1918  (U.  8.  G.  8.  P.  P.  120H,  pp.  135-137).  Basal  8 to  6 ft. 
of  Goodland  Is.  consists  of  layers  of  persistent,  hard,  thin- bedded  coquina-like 
Is.  with  lnterbedded  thin  layers  of  dark  marly  sh.,  which  In  this  paper  [on  NE 


Digitized  by  Google 


g38  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Tex.  anti  Marshall  and  Bryan  Counties,  Okla..  just  W.  of  Choctaw  Co..  Okla. 
In  which  Is  type  Goodland]  are  called  Walnut  shaly  memb.  These  beds  were 
not  recognized  by  Hill  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pp.  502-514,  1891)  in  type 
section  at  Goodland,  Choctaw  Co.,  Okla.  Although  TafTs  usage  of  Goodland  ha* 
been  adopted  by  U.  S.  G.  8.,  writer  believes  future  investigations  will  show 
Goodland  Is.  should  be  restricted  to  massive  Is.  above  this  Walnut  shaly  nu  mb . in 
accordance  with  Hill’s  original  usage.  [Some  geologists  believe  this  bed  is  younger 
than  any  part  of  typical  Walnut  clay.] 

E.  T.  Durable,  1920  (Univ.  Tex.  Bull.  1869).  Goodland  18.  of  Red  River  region, 
10  to  40  ft.  thick,  is  =- Edwards  Is.  and  Comanche  Peak  beds. 

W.  8.  Adkins  and  W.  M.  Winton,  1920  (Univ.  Tex.  Bull.  1945).  Gothland  fm.= 
Edwards  and  Comanche  Peak. 

W.  M.  Winton  and  G.  Scott,  1922  (Univ.  Tex.  Bull.  2229,  pp.  17-33).  Goodland  fm. 
is  128  to  140  ft.  thick  in  Johnson  Co..  Tex.,  where  it  exhibits  the  transition  from 
typical  Goodland  of  No.  Tex.  to  Edwards  and  Comanche  Peak  fms.  of  central 
Tex.  The  upper  (hard)  35  ft.  is=  Edwards  and  lower  (soft)  140  ft.  is  = Comanch- 
Peak.  The  correlation  is  proved  by  transition  and  foBsils.  It  overlies  Walnut 
fm.  and  underlies  Kiamitia. 

W.  M.  Winton,  1925  (Univ.  Tex.  Bull.  2544,  pp.  9-40).  In  Denton  Co.,  Tex.,  Good- 
land  Is.  is  40  to  75  ft.  thick;  in  W.  part  of  Tarrant  Co.  it  is  116  ft,  thick. 
ls  = Edwards  and  Comanche  Peak  to  S. 

H.  T.  Bybee  and  F.  M.  Bullard,  1927  (Univ.  Tex.  Bull.  2710,  p.  21).  Goodland  Is. 
of  Marshall  Co.,  Okla.,  is=  Edwards  Is.  and  Comnnche  Peak  Is. 

C.  I.  Alexander,  1029  (Univ.  Tex.  Bull.  2907,  pp.  14-^46).  Goodland  fm.  is  20 
ft.  thick  on  Red  River  and  140  ft.  on  Brazos  River.  Upper  part  (whit*'  lg. 
alternating  with  seams  of  yellow  clay  or  marl)  is  = Edwards  fm.  Lower  part 
(largely  laminated  clays  and  shales  with  a few  seams  of  yellowish  marl  and 
several  ledges  of  chalky  white  soft  Is.)  is= Comanche  Peak  fm.  It  overlies  Walnut 
fm.  and  underlies  Kianiichi. 

W.  S.  Adkins,  1933  (Univ.  Tex.  Bull.  3232,  pp.  334-338).  The  Comanche  Teak 
is  a chalky-limy  facies.  To  N.  It  la  continuous  with  “Goodland”  la.,  which 
is  of  same  lithology  and  fossils.  Goodland  Is.  in  Red  River  Valley  is  same  as 
Comanche  Peak,  because  (1)  Edwards  is  defined  as  consisting  of  the  rudistid 
facies  and  similar  rock,  and  does  not  outcrop  N.  of  Fort  Worth;  and  (2)  the 
Goodland  contains  Orytropidoccras  acut  ocarina  turn,  a species  which  marks  middle 
and  lower  parts  of  Fredericksburg  group.  At  Goodland  is  less  than  20  ft.  thick. 
[His  table  on  p.  270  shows  Goodland  overlain  by  Klninlchl  and  underlain  by 
Walnut.  Ills  table  on  p.  328  shows  Goodland  of  north-central  Tex.  is=  Comanche 
Peak  plus  a thin  representative  of  Edwards  Is.) 

8.  A.  Thompson,  1935  (A.  A.  T.  G.  Bull.,  vol.  19,  No.  10,  pp.  1536,  1537). 
Goodland  Is.  is  a synonym  for  Comanche  Peak  Is.,  which  has  priority  by  30 
years.  Goodland  should  be  abandoned.  Hill,  who  is  author  of  name  Goodland. 
stated  at  Dallas,  1934,  meeting  of  A.  A.  I'.  G.  that  Goodland  is  a synonym  of 
Comanche  I’eak. 

W.  C.  Mendenhall,  1935  (p.  1537  of  book  last  cited  above).  It  is  questioned  whether 
Goodland  is  actually  a synonym  of  Comanche  Peak  and  should  be  abandoned. 
Goodland  seems  to  be  a useful  name  for  the  northern  thin  Is.  of  the  Fredericks 
burg  where  the  Edwards  is  either  very  thin  or  not  recognizable  as  such. 

Named  for  Goodland,  Choctaw  Co.,  Okla. 

Goodland  moraine. 

Pleistocene  (Wisconsin  stage) : Southeastern  Michigan.  Named  for  Got- 
land Twp.  Is  shown  on  moraine  map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53. 

Goodnight  formation. 

Pliocene : Panhandle  of  Texas. 

W.  F.  Cummins,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept..  pt.  1,  pp.  201-203).  Good 
night  div. — Fresh-water  deposits  of  white,  yellowish,  and  red  sandy  clays,  including 
heavy  cgl.  bed  and  some  ss.  and  Is.  Contains  fossils  which  differ  from  the  other 
Tert.  fossils  of  Stuked  Plains.  Thickness  225  ft.  St  rati  graphically  and  paleonto- 
logically underlies  Blanco  beds  and  overlies  Loup  Fork  beds. 

J.  W.  Gidley,  1903  (Am.  Mus.  Nat.  Hist.  Bull.  19.  p.  632).  Goodnight  beds  of 
Cummins  are  identical  with  Clarendon  beds,  and  former  name  as  a distinct  horizon 
should  be  abandoned. 

Mapped  as  Oyullala  fm.  (P/io.)  on  1932  geol.  map  of  Tex. 

Named  for  Goodnight,  Armstrong  Co. 
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Goodrich  quartzite. 

Pre-Cambrian  (upper  Huronian)  : Northwestern  Michigan  (Marquette  dis- 
trict). 

C.  H.  Van  Hiw  and  W.  S.  Bayloy,  J8B5  (C.  8.  O.  8.  15th  Ann.  Rept..  p.  591).  Good 
rich  qtzite. — Conglomeratic  qtzitcg  and  qtzites.  Max.  thickness  1,550  ft.  Included 
in  Ishpeming  fm.  Eqiiiv.  to  Bijiki  schist  of  E.  part  of  Marquette  dlst.  Overlies 
Negaunee  fm.  Named  fur  exposures  at  Goodrich  mine. 

Later  repts  by  C.  R.  Van  Hise  and  others  state  that  Goodrich  qtzite  underlies 
Bijiki  schist. 

C.  K.  Leith.  R.  J.  Lund,  and  A.  Leith.  1935  (U.  S.  G.  S.  P.  P.  184).  Goodrich  qtzite 
uncon.  overlies  Neguunee  iron-fm.  and  underlies  Greenwood  iron-fm.,  which  is  over- 
lain  by  Clarksburg  volcnnics.  an  older  fm.  than  Bijiki  iron-fui  memb.  of  Michi- 
gamme  si.,  from  which  it  is  separated  by  lower  si.  memb.  of  Miehiganune.  [In 
previous  repts  Greenwood  Iron-fm.  was  included  in  either  Clarksburg  volcanics  or 
Goodrich  qtzite.  1 

tGoodridge  formation. 

Permian  and  Pennsylvanian:  Southeastern  Utah  (southern  San  Juan 
County). 

E.  G.  Woodruff,  1912  (U.  S.  G.  S.  Bull.  471,  p.  80.  etc.).  Goidridge  fin. — Massive- 
bedded  crystalline  is.,  and  soft  sandy  sh.  and  s».  Thickness  1,542  ft.  Underlies 
Moenkopi  fin.  Occupies  at  rat.  Interval  of  Rico  and  Hermosa  fms.  of  8W.  Colo. 
[Named  for  town  of  Goodridge,  now  known  us  Mexican  Hat.] 

Later  detailed  work  by  several  geologists  (especially  J.  B.  Reesido,  Jr.,  and 

A.  A.  Baker)  resulted  in  sulKlividing  these  rocks  into  Rico  and  Hermosa 
fms.,  and  the  name  “Goodridge  fin.”  lias  therefore  been  discontinued. 

Goodridge  sand. 

A subsurface  sand  in  upper  part  of  Rico  fin.  (Perm.)  in  southern  part  of 
San  Juan  Co.,  SE.  Utah. 

Goodsir  formation. 

Ordovician  and  Cambrian:  British  Columbia. 

C.  D.  Walcott,  1912  (Smithsonian  Mlsc.  Coll.,  vol.  57.  No.  7.  p.  230).  Goodsir  fm., 
Ord.,  B.  C. 

L.  D.  Burling,  1916  (Canada  GeoL  Surv.  Summ.  Rept.  1915.  p.  98).  Goodsir  sh.  of 

B.  C.  is  Cumb.  and  Ord. 

Several  subsequent  Canada  Geol.  Surv.  repts,  by  different  authors,  assigned 
this  fm.  to  Ord.  and  Camh. ; Walcott,  1928  (Smithsonian  Aliso.  Coll.,  vol. 
75,  p.  232),  assigned  it  to  Camh. ; P.  S.  Warren,  1929  (Canadian  Field  Nat., 
vol.  43,  p.  24), 'assigned  it  to  Cainb.  and  Ord.  ( ?). 

Goodsir  series. 

A term  employed  by  C.  [R.]  Keyes  (Pan-Am.  Geol.,  vol.  42,  1924.  p.  288)  for 
Ord.  rocks  in  Alberta  that  presumably  correspond  to  Goodsir  fm.  of 
Walcott. 

Cfoodsprings  dolomite. 

Devonian  (?)  to  Upper  Cambrian:  Southeastern  Nevada  (Good springs 
region). 

I).  F.  Hewett,  1931  (U.  8.  G.  S.  P.  I>.  162.  pp.  10,  11,  etc.).  Ooodsprings  do I.—Thln- 
bedded  light-  nnd  dark-gray  mottled  dol.,  with  some  mag.  is.,  and,  locally,  near  top 
50  to  75  ft.  of  dolomitie  and  sandy  ah.  Thickness  2.450 ± ft.  Underlies  Sultan  Is. 
(I>ev.)  and  (outside  of  Goodaprings  quad.)  overlies  Bright  Angel  sh.  (Middle 
Canib.),  which  is  not  exposed  In  the  quad.  Named  for  town  of  Goodaprings,  to  S., 
W.,  nnd  NW.  of  which  It  covers  broad  arena.  According  to  E.  Kirk  the  fossils  from 
1,500  to  2,000  ft.  below  top  are  Upper  Camb. ; a few  forms  from  higher  up  suggest 
early  Ord.,  a few  fossils  from  400  ± ft.  below  top  suggest  Sil. ; 2 species  from  100 ± 
ft.  below  top  are  probably  Dev.  [Mr.  Hewett  sent  an  udvance  copy  of  big  Good- 


Digitized  by  Google 


840  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


springs  section,  and  of  the  names  he  proposed  to  apply  to  the  fms.,  to  W.  S.  Glock. 
who  in  1929  (Am.  Jour.  Scl.,  5th,  vol.  17,  pp.  520  to  539)  described  the  Qoodspring* 
dol.  in  east-central  part  of  Spring  Mtn  Range,  Good  springs  quad.] 

Goodwin  formation. 

Lower  Ordovician:  Eastern  Nevada  (Eureka  region). 

C.  D.  Walcott,  1923  (Smithsonian  Mine.  Coll.,  vol.  07,  No.  8,  pp.  460-467,  475). 
Goodicin  fm.,  new  name,  proposed  for  lower  1.500  ft.  of  Pogontp  fm..  the  name 
Poyonip  to  be  restricted  to  upper  part  of  Fogonip  of  previous  repts.  Consists  of 
bluish-gray  Iss.,  distinctly  balded.  Fossils  listed.  Named  for  Goodwin  Canyon. 
Eureka  dlst.  Assigned  to  lower  Oznrkian. 

Good wi iiian  series. 

A name  applied  by  C.  [R.]  Keyes,  1923  (Pnn-Am.  Geol.,  vol.  40,  pp.  53,  78), 
to  lower  part  of  Pogonip  Is.  of  New,  or  to  the  beds  designated  by  Walcott 
as  Goodicin  fm.  Also  to  St.  Charles  Is.  (Upper  Camb.)  of  Utah. 

Goodwyn  sandstone.  (In  Hinton  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger,  1920  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  297,  358).  Good  try  n 8». — Greenish  gray  and  massive,  or  reddish  brown  and 
shaly  ; 25  to  40  ft.  thick.  Underlies  Lower  Topliet  all.  and  overlies  Upper  Goodwyn 
sh. ; all  members  of  Hinton  group  [fm.l.  Type  loc.  along  Pri  nee  t on-Narrows 
road  on  Flvemlle  Creek,  at  Goodwyn  Cliapel,  Mercer  Co.  Also  observed  in  Sum 
men  Co.  Should  be  present  in  Monroe  Co. 

Goodwyn  shale.  (In  Hinton  formation.) 

Mississippian:  Southeastern  West  Virginia. 

I).  B.  Reger.  1920  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  297,  859-360).  Upper  Qoodtoyn  sh. — Dark,  sandy,  fissile;  1 H to  10  ft.  thick: 
underlies  Goodwyn  ss.  and  overlies  Goodwyn  coal  or  Lower  Goodwyn  sh.  Lower 
Goodwyn  ah. — Dark  and  calc.,  with  marine  fossils  near  top,  and  rial  and  variegated 
with  streaks  of  ss.  near  base;  40  to  75  ft.  thick;  underlies  Goodwyn  coal  or 
Upper  Goodwyn  sh.,  and  overlies  Upper  Bel!ei»o!nt  ss.  All  are  members  of  Hinton 
group  | fm.l.  Type  loc.  same  as  Goodwyn  ss. 

Goose  Bay  argillite. 

Age  (?)  : British  Columbia. 

R.  G.  McConnell,  1912  (Canada  Geol.  Surv.  Sutnm.  Rept.  1911.  p.  42). 

Goose  Bay  formation. 

Jurassic  (?)  : British  Columbia. 

V.  Dolmage,  1923  (Canada  Geol.  Surv.  Summ.  Rept.  1922,  pt.  A,  p.  13). 

tGoo.se  Creek  marl. 

fGooso  Creek  phase. 

Pliocene:  Southern  South  Carolina  (Berkeley  County). 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  S.  C.,  advance  copies;  published 
in  1908,  in  S.  C.  Geol.  Surv.,  ser.  4.  Bull.  2l  ; 1907  (Summary  of  mineral  re- 
sources of  S.  C.,  pp.  12,  18,  19).  Goose  Creek  phase. — During  Mio.  time  the  gulf 
waters  coursing  through  Fla.  archipelugo  scoured  the  coast  of  Carolina  along  a 
shore  line  a portion  of  which  extended  N.  of  present  sites  of  Wadmalaw  and  8tono 
Rivers  to  Cherokee  mines  and  thence  S.  of  Bees  Ferry  (on  Ashley  River >,  by 
Yeaman'a  Hall  (Goose  Creek),  and  thence  along  Cooper  River  to  the  Grove,  whence 
it  proceeded  easterly  along  Wando  River  above  Cainhoy.  Along  this  shore  line  the 
marl  was  deeply  Incised  to  a comparatively  abrupt  escarpment  along  a portion 
of  which  the  thin  marl  pertaining  to  Goose  Creek  phase  was  more  prominently 
deposited.  This  marl  also  formed  along  southwesterly  margin  of  embay  me  nt  of 
eastern  Tert.  division,  where  it  was  succeeded  by  Fee  Dee  phase,  which  extended 
over  depressed  areas  as  far  N.  os  Sparrow  Swamp.  In  eastern  Tert.  division  the 
Goose  Creek  typo  of  marl  interruptedly  appears  along  Pee  Dee  River  from 
Bostick  to  Allison's  Landing  underlying  Pee  Dee  marl. 
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According  to  C.  W.  Cooke  (personal  communication,  1885)  the  beds  on 
Goose  Creek  belong  to  Waccamaw  fm.  (Pllo.). 

Named  for  exposures  at  Teaman's  Hall,  on  Goose  Creek,  N.  of  Charleston 
Berkeley  Co. 

Goose  Creek  granite. 

Pre-Cambrian:  Central  southern  Montana  (Stillwater,  Carbon,  Yellowstone, 
SE.  Park  County  regions). 

T,  8.  Levering,  1929  (U.  8.  G.  8.  Bull.  81 1A.  p.  16).  Gnelsalc  gray  granite  locally 
carrying  schist  Inclusions.  Oldest  rock  in  Cooke  dist..  SE.  corner  of  Park  Co. 
Goose  Creek  flows  over  It  for  practically  Its  entire  length. 

Goose  Lake  slate. 

Pre-Cambrian:  Northwestern  Michigan. 

Sec  1907  entry  under  Wewc  si. 

Goose  Neck  sand. 

A subsurface  sand  In  southern  San  Juan  Co.,  SE.  Utah,  that  probably  lies  in 
Ilermosa  fm.  (Penn.). 

tGoose  Pond  limestone. 

Name  npplied  by  B.  K.  Emerson  (U.  S.  G.  S.  Bull.  159.  pp.  51-52,  1S99) 
to  Coles  Brook  (^Hinsdale)  Is.,  as  exposed  N.  and  E.  of  Goose  Pond,  east- 
ern Berkshire  Co.,  Mass. 

Goose  Run  sand. 

Subsurface  sand,  10  to  40  ft.  thick,  lying  at  horizon  of  Sewickley  ss.  rncinb. 
of  Monongnhela  fm.  (Penn.)  In  SW.  Pn.  and  Washington  and  Monroe 
Counties,  eastern  Ohio.  Discovered  in  1890-1900  on  Goose  Run,  E.  of 
Marietta,  Washington  Co.,  Ohio.  (W.  Stout  et  al.,  Geol.  of  nat.  gas, 
A.  A.  P.  G.,  1935,  pp.  898-900.) 

Gordon  sandstone.  (In  Strnwn  formation.) 

Pennsylvanian : Central  northern  Texas. 

E.  T.  Dumble,  1890.  (See  under  Rlrhland  ««.] 

F.  B.  Plummer,  1919.  (See  first  entry  under  Mineral  Welti  fin.) 

Probably  named  for  Gordon,  Pnlo  Pinto  Co. 

Gordon  shale. 

Middle  Cambrian:  Central  western  Montana  (Powell  County). 

C.  D.  Walcott,  1917  (Smithsonian  Mine.  Coll.,  vol.  67,  No.  1.  Pub.  2444,  pp.  7-8,  and 
No.  2,  I*ub.  2445,  pp.  16-19).  Gordon  eh. — A name  proposed  for  the  fine  argil), 
shales  carrying  Albertella  fauna  In  Mont.  Of  greenish  and  purplish  color.  Thick- 
ness 284  ft.  on  ridge  btw.  Gordon  and  Youngs  Creeks.  Powell  Co.  [Detailed  section 
given.]  Underlies  Meagher  Is.  and  overlies  Flathead  (?)  ss.  Type  loc.  on  Gordon 
Creek.  C mi.  from  South  Fork  of  Flathead  Elver,  Ovando  quad..  Powell  Co.  Tho 
sh.  extends  across  I he  ridge  btw.  Gordon  and  Youngs  Creek,  about  halfway  btw. 
Gordon  Mtn  and  Cardlnnl  Peak. 

Gordon  sand. 

A subsurface  sand,  of  late  Upper  Dev.  or  early  Carhf.  age,  6 to  100  ft.  thick, 
lying  2,147  ft.  below  Pittsburgh  coal  In  E.  part  of  Greene  Co.,  Pa.,  and 
In  W.  Va.  Named  for  Gordon  farm,  near  Washington,  Washington  Co., 
Pa.,  whefe  It  was  discovered  In  August  1885.  A sand  5 to  100  ft.  higher 
Is  called  Gordon  Stray  sand.  The  name  has  also  been  applied  to  a 
subsurface  sand.  20  ft.  thick,  lying  130  to  225  ft.  below  toil  of  Marble 
Falls  Is.  (Penn.)  in  central  Tex. 
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Gordon  Mountain  limestone. 

Upper  or  Middle  Cambrian:  Northwestern  Montana. 

C.  F.  Deifis,  1933  (Mont.  Bur.  Mines  and  Geol.  Mein.  0.  pp.  39  and  passim). 
Gordon  J ftn  Is. — Gray  to  chocolate-gray  massive  lss.  underlying  Switchback  Is. 
and  overlying  Pentagon  ah.  Thickest  (272  ft.)  in  Dearborn  area;  thinnest 
(140  ft.)  In  Wall  Creek  area.  Most  distinguishing  characteristic  Is  the  number 
of  green  sh.  zones  interbedded  at  irregular  intervals  in  the  lss.  Forms  top 
of  central  and  principal  peak  of  Gordon  Mtn.  Type  loc.  is  middle  part  of 
the  cliffs  which  form  lower  part  of  E.  side  of  a peak  8,300  ft.  clev.,  the  top 
of  which  is  just  1 mi.  8.  48°  E.  of  top  of  Pentagou  Mtn. 

Gore  limestone.  (In  Pottsville  formation.) 

Pennsylvanian : Southeastern  Ohio. 

E.  Orton,  1878  (Ohio  Geol.  Surv.,  vol.  3,  pp.  889,  898,  903;  pis.  opp.  pp.  889,  900. 
912,  921).  Gore  Is. — Dark-blue  Is.,  resembling  Zoar  Is.,  but  30  to  40  ft.  above  the 
Zoar.  Often  replaced  by  flint.  Traceable  from  Hocking  Valley  to  Ohio  River. 

Later  repts  state  it  Is  Upper  Mercer  Is.  memb.  of  Pottsville  fm.  (See  Ohio 
Geol.  Surv.,  4th  ser.,  Bull.  21,  1018,  p.  102.) 

Probably  named  for  occurrence  at  Gore,  Hocking  Co. 

Gorge  formation. 

Upper  Cambrian : Northwestern  Vermont  (St.  Albans  quadrangle,  Franklin 
County). 

C.  Schuchert,  1933  (Ain.  Jour.  8ci.,  5th,  vol.  25,  pp.  359.  367,  368.  375-377). 
Gorue  fm . — About  Illghgate  Falls  and  to  N.  the  Upper  Camb.  facies  is  again 
very  different,  since  here  there  is  (1)  a lower  massive  dol.  80  ft.  thick;  followed 
unbroken  upward  by  (2),  a thick  series  (162  ft.)  of  thin-bedded  dark-blue  lss.. 
mag.  lss.,  black  si.,  qtzites,  and  intraformationa)  flat-pebble  cgls.  of  dol.  and 
Is.  pieces,  and  black  dolomitic  si. ; in  lower  part  thick  beds  of  ss.  The  upper 
Gorge  (or  No.  3)  consists  of  (descending)  a layer  of  small-pebble  intraforma- 
tional  cgl.,  1 ft. ; banded  black  si..  0 ft. ; sandy  dol.,  6 ft. ; upper  great  cgl.,  io 
to  15  ft. ; thin-bedded  dolomites  and  lss.,  sh.,  and  sandy  beds,  12  to  15  ft.,  with  an 
erratic  block  of  gray  dolomites  5 ft.  thick  and  10  ft.  long ; massive  blue-gray 
dol.  in  5 or  0 bods  with  tiitraforniational  slabby  dol.  pieces,  15  ft.;  lower  still 
is  another  great  cgl.  26  ft.  thick;  the  whole  making  a thickness  of  80±  ft.  The 
Gorge  fm.  is  overlain  by  lower  Illghgate,  consisting  of  a series  of  alternating 
impure  lss.  and  shales  in  thin  beds  of  about  equal  thickness.  The  Gorge  fm. 
rests  uncon.  on  Parker  si.  (Lower  Camb.),  the  Middle  Camb.  being  absent. 
It  contains  fossils  [listed].  Thickness  0-300 ± ft.  The  name  Gorge  fm.  is 
unsatisfactory,  but  for  want  of  a local  geographic  name  it  is  here  applied 
to  all  strata  in  Hlghgate  gorge  [at  Highgate,  St.  Albans  quad.]  beneath  Hlghgate 
fm.  There  is  no  apparent  break  anywhere  within  Gorge  fm.  Keith  correlates 
the  cgl.  zones  with  Mill  River  Is.  cgl.,  but  writer  regards  them  as  local  intra- 
formational  cgls.  and  not  basal  cgls..  as  in  the  Mill  River.  The  middle  part 
of  Gorge  fm.  is  the  Missisquoi  of  Keith,  1924.  [Schuchert  shows  his  Gorge 
fm.  to  be  = Milton  dol.  (see  under  Milton  dot.),  and  these  beds  at  Hlghgate  Fall? 
were  clearly  called  Milton  dol.  by  Keith  in  his  original  definition  of  Milton. ] 

Gorham  shales. 

A term  casually  applied  by  J.  M.  Clarke  and  D.  D.  Luther  in  1904  (N.  Y. 
State  Mus.  Bull.  63,  pp.  23,  25)  to  basal  beds  of  Genesee  sh.  (beneath 
Genundcwa  Is.),  which  were  later  named  Geneseo  sh.  by  Chadwick.  See 
explanation  under  Genesee  sh. 

Gorham  sand. 

Gorham  sand  or  basal  cgl.  is  name  locally  applied  to  lower  20  to  SO  ft. 
of  unexposed  Penn,  rooks  of  Ness  and  Hodgeman  Counties,  SW.  Kans., 
which  are  correlated  with  upper  imrt  of  Dos  Moines  series.  (See  R.  G. 
Moss,  Kans.  Geol.  Surv.  Bull.  19,  p.  36.  1932.) 

E.  A.  Koester,  1935  (A.  A.  P.  G.  Bull.,  vol.  19.  No.  10.  p.  1414).  Gorham  sand 
is  a near-shore  phase  of  basal  Penn.  Sooy  cgl.  Name  derived  from  Gorham  field. 
Some  geologists  believe  this  sand  in  Gorham  field  and  elsewhere  is  Ord.  or 
Camb.,  but  writer  believes  it  Is  basal  Penn. 
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Gose  sand. 

A subsurface  sand  in  Cisco  group  (Penn.)  of  Archer  Co.,  Tex.,  which 
occurs  at  any  place  within  a 50-foot  zone  lying  from  1 to  20  ft.  beneath 
Gunsight  Is.  memb.  of  Graham  fm.  Is  also  called  Tcxhoma-Gosc  sand, 
Archer  County  sand,  Milter  sand , and  Sxcastika  sand. 

Goshen  schist. 

Silurian  (?):  Western  Massachusetts,  southeastern  Vermont,  and  south- 
western New  Hampshire. 

B.  K.  Emerson,  1892  (U.  S.  G.  8.  Hawley  sheet,  i.  e.,  proof  sheets  of  pool,  maps 
and  text  intended  for  a peel,  folio,  hut  never  completed  and  published  in  that 
form,  although  cited  in  U.  S.  G.  8.  Bull.  191,  1902).  Ooaficn  schist,  flaggy,  dark, 
garnet iferous  schist,  with  beds  of  qtzltc  and  Is.  Underlies  Conway  schist  and 
overlies  Hawley  schist. 

B.  K.  Emerson,  1898  (U.  S.  G.  S.  Holyoke  folio,  No.  50,  also  U.  8.  G.  S.  Mon.  29, 
pp.  177-183,  pi.  34).  Goshen  schist . — Dark,  graphitic,  flaggy  mica  schist,  with 
blotlte  and  garnet.  Thickness  2,000(?)  ft.  Underlies  Conway  schist  and  uncon. 
overlies  Hawley  schist.  Typical  region  Is  that  surrounding  the  oval  of  Hawley 
schist  In  Goshen,  Mass.,  where  Goshen  schist  dips  away  from  Hawley  schist 
in  all  directions.  [See  also  B.  K.  Emerson,  U.  8.  G.  8.  Bull.  597,  pp.  45-46. 
1917.] 

Goshen  schist. 

Pre-Cambrian : Central  southern  Virginia  and  adjacent  part  of  North  Caro- 
lina (Virgilina  district). 

F.  B.  Lnney,  1917  (Va.  Geol.  Surv.  Bull.  14,  pp.  19,  23,  map).  Goshen  schist 
(Orrt.  f). — Highly  schistose,  clastic,  acid  tuff,  probably  of  volcanic  origin,  in  most 
places  so  altered  that  little  or  nothing  of  its  original  structure  and  texture  is  dis- 
cernible. Color  light  gray  or  white.  In  present  condition  is  a well-defined  sericite 
schist.  In  probably  a tuffaceous  phase  of  Hyco  quartz  porphyry.  Named  for  typical 
occurrence  In  vicinity  of  GoRhen,  in  SE.  part  of  Virgilina  dist. 

A.  I.  Jonas,  1928  (Va.  Geol.  Surv.  prel.  ed.  of  geol.  map  of  Va.).  [Under  the  block  of 
pre-Camb.  extrusive  rocks  younger  than  Glenarm  series  and  designated  “aporhyo- 
Ute”  is  statement : “In  Virgilina  area  called  Hyco  quartz  porphyry  and  tuffaceous 
facies  Is  called  Goshen  schist.”] 

Gosnell  shale. 

A subsurface  part  of  Repetto  siltstone  (lower  Plio.)  in  Ventura  field,  Ven- 
tura Co.,  southern  Calif.  Formerly  included  in  Pico  fm.  (middle  and 
upper  Plio.).  Thickness  75  to  2,000  ft.  Lies  approx.  3,000  ft.  below 
surface. 

Gosport  sand.  (In  Claiborne  group.) 

Eocene  (middle)  : Southern  Alabama. 

E.  A.  Smith,  1907  (Ala.  Geol.  Surv.  Bull.  9,  pp.  5,  18).  Gosport  greensand. — Em- 
braces the  strata  of  Claiborne  group  lying  btw.  top  of  Lisbon  fm.  and  base  of 
St.  Stephens  Is.  The  beds  are  in  general  highly  glauconitic  sands  about  30  ft.  thick 
at  Claiborne  and  Gosport  bluffs,  and  include  the  fossiliferous  greensands  which 
have  made  the  name  Claiborne  famous,  and  which  have  furnished  greater  part  of 
Claiborne  fossils  described  and  figured  by  Conrad  and  Lea. 

Is  top  fm.  of  Claiborne  group  in  Ala.,  and  of  marine  origin. 

Named  for  Gosport,  a landing  on  Alabama  River  a few  mi.  below  Claiborne 
Bluff,  in  Clarke  Co. 

Goss  Mill  limestone  facies. 

Name  applied  by  P.  B.  Stockdale  (Ind.  Acad.  Scl.  Proc.,  vol.  39,  pp.  213- 
214,  1930;  Ind.  Dept.  Cons.,  DIv.  Geol.,  Pub.  98,  pp.  76,  197,  etc.,  1931)  to 
a local  southern  development  (“that  of  the  type  locality”)  of  his  Floyds 
Knob  fm.  of  Ind.  (See  under  Floyds  Knob  fm.) 
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Gothlandlan. 

A term  that  has  been  applied  by  some  European  geologists  to  Silurian 
system. 

Goulburn  quartzite. 

Pre-Cambrian : Arctic  Canada. 

J.  J.  O'Neill,  1024  (Canadian  Arctic  Expedition  1913-18,  vol.  11,  pt.  A,  p.  23). 

Gould  coal  group. 

Name  long  in  use  for  a group  of  four  coal  beds,  in  Pottsville  fm.  (Penn.) 
of  Cahaha  coal  field,  central  Ala.,  the  upper  coal  bed  lying  100  to  200  ft. 
below  Chestnut  ss.  memli.,  and  the  four  coals  (one  of  which  is  Gould  coal) 
occurring  within  a vertical  section  of  50  ft. 

Gould  shale  member.  (In  Monterey  shale.) 

Miocene  (middle)  : Southern  Calif omia  (Kern  County). 

G.  M.  Cunningham  and  W.  F.  Barhat,  1932  (A.  A.  P.  G.  Bull.,  vol.  16,  No.  4,  p.  418). 
The  ah.  btw.  Volvulincria  californica  zone  of  Momerey  and  “Button  bed"  of  Temblor 
may  appropriately  be  called  Gould  *h.  mcmb.  of  Temblor.  Thickness  250  ft.  in 
Chico-Martinez  Crock  area,  according  to  Goudkoff  and  Hughes.  Is  called  “Monterey 
ah."  in  unpublished  ms.  of  A.  R.  May  and  J.  D.  Gilboe. 

W.  F.  Barbat,  1932  (A.  A.  P.  G.  Bull.,  vol.  16,  No.  6,  p.  611).  In  reproducing  authors' 
table  I,  a slight  omission  was  made,  which  if  uncorrected  mny  make  table  mis- 
leading. A horizontal  line  should  be  drawn  below  the  marginal  word  Monterey  ami 
opposite  the  dotted  line  In  1st  column  separating  Volvulincria  californica  zone  and 
“Monterey  sh."  With  table  thus  corrected  there  is  no  implication  that  the  250  ft. 
of  beds  above  Button  bed  in  Chico-Martinez  Creek  area  are  — any  portion  of  Mon- 
terey. Despite  fact  these  250  ft.  of  beds  are  not  included  in  type  sections  of  either 
Monterey  or  Temblor  fin.,  authors  incline  toward  grouping  them  in  some  way  with 
Temblor  fm.  because  of  their  faunal  affinities  with  upper  Temblor.  In  table  I 
authors  stated  this  div.  is  “appropriately  called  Gould  sh.  inemb.  of  Temblor."  As 
used  in  this  casual  manner  the  name  has  no  standing  in  geologic  time  classification. 
In  view  of  importance  of  the  unit  it  Is  now  proposed  to  define  the  name  and  to 
designate  a type  section.  The  Gould  sh.  is  described  as  the  220  to  230  ft.  of  beds 
overlying  Button  bed  memb.  of  Temblor  fin.  and  underlying  Valvulincria  californica 
zone  of  Monterey  fm.  near  center  of  W.  half  of  sec.  14,  T.  29  S.,  R.  20  E.,  M.  D.  B.  L. 
and  M.,  and  continuing  to  SE.  side  of  Chico-Martinez  Creek.  Kern  Co.  The  name  is 
from  Gould  Hill,  on  U.  8.  G.  S.  McKittrlck  quad.,  near  type  loc. 

G.  C.  Gester  and  J.  Galloway,  1933  (A.  A.  P.  G.  Bull.,  vol.  17.  No.  10,  p.  1169),  in- 
cluded Gould  sh.  in  top  of  whut  they  called  Temblor  ah.,  which  they  placed  lower 
than  Monterey  sh. 

W.  P.  Woodring.  M.  N.  Bramlette,  and  R.  M.  Klelnpell,  1936  (A.  A.  P.  G.  Bull.,  vol.  20. 
No.  2,  pp.  127-146),  included  these  beds  in  Monterey  sh.,  under  name  Gould  sh. 
memb.,  because  they  properly  belong  to  Monterey  type  of  sedimentation,  and  not 
to  Temblor  ss.  type. 

Gourd  Hoad  Run  clay.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Allegheny  County). 

I.  C.  White.  1878  (2d  Pa.  Gool.  Surv.  Rept.  Q.  pp.  159-161.  308).  Gourd  Head  Run 
clay  (local),  underlies  Mahoning  ss.  and  is  separated  from  underlying  Cpp**r 
Freeport  coal  by  Gourd  Ilcud  Run  Is.  (local).  Upper  part  is  plastic,  lower  pirt 
is  nonplastic. 

Gourdhoad  Run  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Southwestern  Pennsylvania  (Allegheny  County). 

I.  C.  White.  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q.  pp.  159-161.  308).  [See  under  Gourd 
Head  Run  clay.] 

G.  B.  Richardson,  1932  (U.  8.  G.  S.  Bull.  829,  p.  17).  The  Gourdhead  Run  la.  of 
I.  C.  White  crops  out  locally  in  valley  of  Gourdhead  Run  in  Hampton  Twp.  It 
is  of  very  limited  occurrence  and  has  not  been  found  outside  of  this  locality. 
There  Upper  Freeport  coal  apparently  is  absent,  but  presence  of  Brush  Creek 
and  Upper  Freeport  lss.  serves  to  determine  strat.  position  of  this  lens.  It  lies 
approx.  30  ft.  above  Upper  Freeport  Is.  and  50  to  60  ft.  below  fossiliferous 
Brush  Creek  horizon,  and  therefore  occurs  in  interval  (usually]  occupied  by 
Mahoning  ss.  memb.  This  Is.  is  a compact,  fine-textured  buff  and  dark-colored 
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bed,  In  which  fossils  have  not  been  found  and  which  has  a max.  observed  thickness 
of  3 ft. 

Gouverneur  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  New  York.  Named  for  Gouv- 
erneur, St.  Lawrence  Co.  (See  Jour.  Geol.,  voi.  32,  pp.  045,  601,  1924.) 

Gouverneur  granite. 

Pre-Cambrian:  Northern  New  York  (Gouverneur  quadrangle,  St.  Lawrence 
County). 

H.  P.  Cushing  and  D.  H.  Newland.  1925  (N.  Y.  State  Mus.  Bull.  259,  pp.  40-41). 
Name  Gouveriu ur  granite  is  conv*  ulently  applied,  for  local  use.  to  the  granite 
mass  just  N.  of  Gouverneur,  an  oval-shaped  mass  with  NE.  trend.  It  consists 
of  quite  fine  and  even-grained  orthogneiss,  composed  chiefly  of  feldspars  and 
quartz  with  a very  small  mica  content.  Shows  frequent  coarser  bands  and  pegma- 
tites. Inclusions  are  frequent  but  very  unequally  distributed  and  are  almost 
without  exception  of  amphibolite. 

A.  P.  Buddiugton,  1929  (N.  Y.  State  Mus.  Bull.  281,  pp.  55-61).  Gowremeur 
granite  mas*  lies  just  NW.  of  town  of  Gouverneur.  Forms  Gouverneur  phacolith, 
which  Is  5%  tni.  long  and  1%  ml.  wide.  Intrudes  Grenville  series.  [According 
to  p.  52  the  Gouverneur  phacolith  l*elongs  to  his  Alexandria  type  of  granite.] 

Gouverneur  limestone. 

Pre-Cambrian  (Grenville  series)  : Northwestern  New  York  (St.  Lawrence 
and  Jefferson  Counties). 

A.  F.  Buddlngton,  1934  (N.  Y.  Stnte  Mus.  Bull.  290,  pp.  130-138  and  maps). 
Gouverneur  I*. — Crystalline  Is.,  underlying  garnet-bearing  gneiss  of  Grenville 
Berles  in  Antwerp,  Hammond,  and  Gouverneur  quads.,  and  overlying  blot  It  ic  feld- 
spar gneiss  that  composes  the  oldest  fin.  of  Grenville  series  of  this  area.  Thick- 
ness 5.000  ft.  or  less. 

Government  Wells  sand. 

A subsurface  sand  In  upi»er  Eocene  of  Driscoll  pool,  Duval  Co.,  Tex. 

Gowanda  shale. 

Upper  Devonian:  Western  New  York  (Lake  Erie  region). 

G.  H.  Chadwick.  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30,  p.  157).  Ootccnda  bed*. — 
Name  replaces  “Portland  beds,”  preoccupied  and  withdrawn.  Overlie  Dunkirk 
black  sh.  and  uncon.  underlie  Laoua  ss.  Assigned  to  Chemung.  [The  fPortland 
sh.  had  been  included  In  Portage  group  by  Clarke.  Luther,  and  Hartnagel.] 

G.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34,  p.  09).  Gowanda  $h.  In 
Chautauqua  Co. : Gowanda  beds  In  Cattaraugus,  Allegany,  and  Steuben  Counties. 
Of  Chemung  age.  In  Cattaraugus  Co.  Is  overlain  by  unnamed  ss.  ami  underlain 
by  Dunkirk  sh. ; In  Allegany  Co.  Is  overlain  by  “Rushford  ss.”  and  underlain 
by  Canaseraga  ss.  ( = Dunkirk  sh. »;  In  Steuben  Co.  is  overlain  by  Wellsburg 
ss.  and  underlain  by  Prnttsburg  sss. 

G.  H.  Chadwick.  1924  (N.  Y.  State  Mus.  Bull.  251,  pp.  149-157).  Name  Qotoanda 
bed*  replaces  Portland  (preoccupied).  Thickness  500  ft.  on  Cattaraugus  Creek 
around  Gowanda  | Cattaraugus  Co.],  250  ft.  on  Lake  Erie.  Included  In  Chemung 
group.  The  limited  fauna  of  Portage  type  which  Gowanda  beds  carry  on  Ijike 
Erie  and  at  Forest vllle  gradually  acquires  the  brachiopod  facies  of  lower  Che- 
mung (Cayufa)  sh.  which  it  has  on  Caneadea  Creek.  Underlies  Laona  ss.  and 
overlies  Dunkirk  sh. 

See  1931  and  later  entries  under  Chemung  group. 

Gowanda  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  New  York.  Shown  on  moraine 
map  (fig.  8)  in  U.  S.  G.  S.  Niagara  folio  (No.  190),  p.  17.  Named  for 
Gowanda,  N.  Y. 

Gower  dolomite. 

Silurian  (Niagnrnn)  : Central  eastern  Iowa. 

W.  H.  Norton.  1899  (Iowa  Geol.  Surv.  vol.  9,  pp.  422,  423).  Gower  stage. — Lss. 
constituting  upper  stage  of  Niagara  series,  and  all  of  Niagaru  present  In  Scott 
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Co.,  the  lower  (Delaware)  stage  of  Niagara  not  being  recognized.  Includes  litho- 
logical varieties  of  rocks  which  have  been  called  Anamos a substaye  and  LeClairt 
la.,  but  which  are  con  temp.  | ?].  Overlain  by  Dev.  Wapsipinicon  Is. 

The  Gower  dol.  (including  LeClaire  and  Anamosa)  lias  been  referred  to 
Niagara  group  in  the  following  repts : S.  Calvin,  1901;  W.  H-  Norton, 
1901;  S.  Calvin,  1902;  J.  A.  Udden,  1905;  T.  E.  Savage,  1906;  S.  Calvin 
(1906  and  1907)  ; J.  E.  Carman,  1909;  T.  E.  Savage,  1914;  W.  H.  Norton, 
1921;  J.  V.  Howell,  1923;  W.  H.  Schoewe,  1923;  G.  F.  Kay,  1927;  and 
A.  Folger,  1928.  In  1910  C.  Sehuchert  not  only  referred  Gower  (Le 
Claire  and  Anamosa)  to  Niagara  group,  but  overlying  Bertram  as  well. 
Gower  (including  LeClaire  and  Anamosa)  was  referred  to  Cayuga 
group  (post-Salina)  by  E.  O.  Ulrich  in  1911  (Geol.  Soc.  Am.  Bull., 
vol.  22),  and  by  R.  S.  Bassler  in  1915  (U.  S.  Nat.  Mus.  Bull.  92,  vol.  2. 
pi.  1).  Later  repts  of  Iowa  Geol.  Stirv.  describe  the  Gower  ns  all  dol. 
and  120  ft.  thick. 

A.  H.  Sutton,  1935  (Rept.  9th  Ann.  Field  Conf.  Kang.  Geol.  Soc.,  p.  276),  stated: 
Qotcer  fm.  belongs  to  Nlagaran  series  and  includes  2 distinct  lithologic  phases: 
(1)  the  Leclaire  and  (2)  the  Anamosa  and  Bertram  fins.,  the  former  being  the 
“reef*  type  of  sediments.  But  In  same  rept.  tpp.  249-251)  M.  A.  Stalnbrook 
Included  Bertram  in  Otis  nieinb.  of  Wapsipinicon  Is.  (Dev.). 

Named  for  Gower  Twp,  Cedar  Co. 

Goweran  series. 

A term  introduced  by  C.  [R.]  Keyes  to  include  Bertram,  Anamosa,  and 
Leclaire  dolomites  of  Iowa,  which  he  refers  to  Cayuga  group. 

Gowganda  formation. 

Pre-Cambrian  (Huronian) : Western  Ontario. 

W.  H.  Collins,  1916  (Canada  Geol.  Surv.  Mus.  Bull.  22,  p.  4).  Included  in 
Cobalt  series. 

Graford  formation  (redefined).  (In  Canyon  group.) 

Pennsylvanian:  Central  and  central  northern  Texas. 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  133-145).  Oraford  fm. — Com- 
posed largely  of  sh.  members  with  some  thin  lss.  and  a little  sand.  Top  memb.  Is 
Graford  l«.,  one  of  most  persistent,  and  can  be  recognized  by  greater  height  of  Its 
scarp  than  the  other  Is.  members  of  the  fm.  The  las.  are  very  foasiliferoug,  but 
shells  are  poorly  preserved.  Underlies  Ranger  fm.  and  overlies  Palo  Pinto  fm. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31,  34).  Ora- 
ford  fm. — In  Brazos  River  Valley  conformably  overlies  Palo  Pinto  Is.  and  underlies 
Seaman  Rauch  sh.  memb.  of  Brad  fm.  In  Colorado  River  Valley  it  underlies 
Cedar  ton  sh.  memb.  of  Brad  fm.  Includes  Adams  Branch  Is.  memb.  at  top  (re- 
places Graford  Is.)  and  Rochelle  cgl.  at  base.  Thickness  170  to  450  ft.  [Adams 
Branch  Is.  replaces  Graford  Is.  memb.]  Named  for  town  of  Graford,  in  Palo 
Pinto  Co.  [Brazos  River  region],  where  It  is  typically  developed,  and  where  the 
upper  members  form  prominent  escarpment  Just  W.  and  N.  of  town. 

G.  Scott  and  J.  M.  Armstrong,  1932  (Unlv.  Tex.  Bull.  3224,  p.  33).  Devils  Den  la. 
is  arbitrarily  taken  us  top  memb.  of  Graford  fm.  in  Wise  Co.  It  is  an  older  Is. 
tbun  Adams  Branch  Is.,  which  lenses  out  completely  before  Wise  Co.  is  reached. 

E.  II.  Sellards,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  104,  111),  extended  top  of  Graford 
fm.  up  tt>  top  of  Clear  Creek  Is.  of  Drake,  because  “the  top  of  the  Graford  fm. 
as  defined  at  type  loc.  apparently  fulls  within  the  Merriman  (Clear  Creek)  la. 
equlv.  and  not  at  the  Adams  Branch  Is.  as  given  In  the  original  description.'* 
Also  (pp.  105,  109)  he  transferred  Capps  Is.  from  Graford  fra.  to  top  of  Struwn 
group,  and  included  Devils  Den  Is.  in  Graford  fm.  This  definition  of  Graford  fm. 
wag  adopted  by  U.  S.  Geol.  Survey  in  1935. 

F.  M.  Bullard  and  R.  II.  Cuyler,  1935  (Unlv.  Tex.  Bull.  3501,  pp.  197 -f).  Graford 
fm.  includes,  in  Colorado  River  region,  all  beds  below  top  of  Adams  Branch  Is. 
memb.  and  above  base  of  Capps  Is.  lentil  or,  in  some  areas,  base  of  Rochelle  cgl. 
memb. 
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F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1930  (Unlv.  Tex.  Bull.  3334,  pp.  47-48). 
Cl ra ford  fm.  was  named  by  Plummer  and  Moore,  and  was  made  to  include  all 
strata  from  top  of  Palo  pinto  la.  up  to  top  of  the  Is.  that  caps  the  escarpment 
W.  of  Graford.  This  escarpment-forming  la.,  at  time  the  fm.  was  named,  was 
thought  to  be-=  typical  Adams  Brunch  Is.  to  8.  Later  work  by  Cheney,  Armstrong, 
and  others  has  shown  that  true  Adams  Branch  Is.  in  Palo  Pinto  Co.  lies  much  lower 
in  section  than  uppermost  Is.  of  Graford  fra.,  and  that  this  uppermost  Is.  Is  = 
Merrlman  Is.  of  Reeve*.  The  Graford  fm.  of  Palo  Pinto  Co.  consists  of  Merrlman 
Is.  at  top  and  400 ± ft.  of  sh.  containing  lentils  of  sand,  a lentil  of  coal,  and  a 
few  thin  layers  of  Is.,  and  is  divided  into  following  members  (downward)  : (1) 
Merrlman  Is.,  20  to  75  ft.,  formerly  mapped  by  Plummer  and  Moore  as  Adams 
Branch  Is.;  (2)  Wolf  Mtn  sh. ; (3)  Wiles  Is.,  3 to  8 ft.;  (4)  Posideon  sh.,  50±  ft. 
Underlies  Brad  fm.  and  overlies  Palo  Pinto  Is.  The  Brad  fm.  is  divided  into 
Ranger  Is.  (above)  and  Seaman  Ranch  momb.  (below). 

Wallace  Lee  and  C.  O.  Nlckell  in  their  1934  field  work  found  it  impracticable  to 
draw  line  btw.  Brad  and  Graford  fms.  at  top  of  tClear  Creek  Is.  (preoccupied) 
in  Brazos  River  region,  because  this  Is.  is  one  of  several  Iss.  in  this  part  of  the 
column.  They  therefore  adopted  the  new  name  Winch  ell  numb,  for  the  group  of 
Iss.  and  separating  shales  occurring  in  upper  part  of  Graford  fm.  as  expanded  by 
Wellards  and  in  lower  part  of  Placid  sh.  mcmb.  of  Plummer  and  Moore.  The 
Winchell  memb.  Includes,  iu  its  lower  part,  the  Clear  Creek  bed  of  Drake  and  the 
lower  or  ls.-bearlng  part  of  Placid  sh.  memb.  of  Plummer  and  Moore  in  Colorado 
River  region,  and  Merriman  Is.  memb.  (4  ft.  thick)  of  Reeves  in  Brazos  River 
region.  Their  rept  has  been  transmitted  and  will  soon  be  published  by  Tex. 
Geol.  Survey. 

tGraford  limestone  member  (of  Graford  formation). 

Pennsylvanian:  Central  and  central  northern  Texas. 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  133-145).  Top  memb.  of 
Graford  fm.  (See  1919  entry  under  Graford  fm.] 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31  ; Unlv.  Tex. 
Bull.  2132,  p.  101),  correlated  top  memb.  of  Graford  fm.  with  Adams  Branch  Is. 
of  Drake  and  discarded  Graford  Is.  memb. 

tGrafton  quartzite. 

Pre-Cambrian : Eastern  Massachusetts  and  northern  Rhode  Island. 

B.  K.  Emerson,  1898  (U.  S.  G.  8.  Mon.  29,  p.  18).  [Grafton  qtzite  and  cgl.  of 
Worcester  Co.,  Mass.,  Is  shown  In  table  as  younger  than  Sutton  gneiss.  All  of 
definition.] 

B.  K.  Emerson  and  J.  H.  Perry.  1907  (U.  8.  G.  8.  Bull.  311.  pp.  7,  8,  10,  12-13,  and 
map).  Grafton  qtzite. — Generally  a fine-grained  massive  saccharoidal  qtzite  of 
great  purity.  Varies  from  white  to  pale  flesh  color.  In  places  shows  thin  lamina- 
tion and  cross-bedding.  In  other  places  It  Is  greatly  jointed  or  thinly  foliated  by 
crushing  or  reduced  to  rude  columnar  masses  by  complex  strains.  Consists  of 
two  flanking  bands  of  qtzite  and  a central  band  of  quartz  phyllite  and  fine- 
grained micaceous  quartz  schist,  named  Albion  schist  memb.  Underlies  Marlboro 
fm.  and  overlies  Northbridge  gneiss. 

B.  K.  Emerson.  1917  (U.  8.  G.  8.  Bull.  597,  p.  25).  “Grafton”  qtzite  is  same  as 
Weatboro  qtzite,  which  has  priority;  “Grafton”  is  therefore  abandoned. 

Named  for  occurrence  at  Grafton,  Worcester  Co.,  Mass. 

Grafton  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian : West  Virginia  and  western  Maryland. 

I.  C.  White,  1903  (W.  Va.  Geol.  8urv.  vol.  2,  pp.  244,  255,  298).  Grafton  ««.— 
Massive  pebbly  ss.t  lying  20  to  30  ft.  above  Amos  Is.  and  a short  distance  below 
Elk  Lick  coal.  Appears  to  crop  out  at  horizon  of  Birmingham  sh.  Has  been 
much  quarried  around  Grafton  Hills,  Taylor  Co. 

R.  V.  Hennen.  1911  (W.  Va.  Geol.  Surv.  Rept.  Wirt,  Roane,  and  Calhoun  Counties, 
p.  240).  Graf/on  ss.,  10  to  20  ft.  thick,  underlies  Birmingham  sh.  and  overlies 
or  lies  5 to  10  ft.  above  Ames  Crinoldal  la. 

R.  V.  Hennen,  1912  (W.  Va.  Geol.  Surv.  Rept.  Doddridge  and  Harrison  Counties). 
Grafton  ss.,  10  to  56  ft.  thick,  is  lenticular  and  often  replaces  Birmingham  sh. 
almost  entirely.  Lies  5 to  20  ft.  above  Ames  Is. 

D.  B.  Reger,  1923  (W.  Va.  Geol.  Surv.  Rept.  Tucker  Co.).  Grafton  ss. — Massive, 
reddish  brown,  sometimes  pebbly  ss.,  4 to  00  ft.  thick.  Overlies  Ames  sh.  and 
151627°— 38 54 
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separated  from  overlying  Upper  Grafton  as.  by  8 ft.  of  variegated  sh.  The 
Upper  Grafton  8*.,  10  to  38  ft.  thick,  was  not  observed  in  outcrop,  but  It  and  the 
underlying  variegated  sb.  are  evidently  a part  of  Birmingham  sh. 

C.  K.  Swartz.  1922  (Md.  Geol.  Surv.  vol.  11,  pi.  6).  Upper  Grafton  «a.  underlie* 
Barton  Is.  and  is  separated  from  underlying  Federal  Hill  coal  by  Birmingham  red 
bed  and  other  strata.  Lower  Grafton  an.  overlies  the  sh.  above  Ames  Is.  and  lies 
a short  distance  below  Federal  Hill  coal. 

Grafton  formation. 

Pennsylvanian:  Southwestern  Pennsylvania  (Punxsutawney  quadrangle). 

G.  II.  Ashley,  1920  (I’a.  Topog.  and  Geol.  Atlas  No.  6.1.  Punxsutawney  quad.,  pi.  4>. 
Grafton  fm. — Extends  from  base  of  Ames  la.  to  top  of  Barton  coal,  and  include* 
Grafton  hs. 

Is  a part  of  Conemaugh  fm. 

Grafton  member.  (In  Conemangh  formation.) 

A term  employed  by  Pa.  Geol.  Surv.  (M.  E.  Johnson,  Topog.  and  Geol 
Atlas  Pa.  No.  27,  Pittsburgh  quad.,  p.  SI,  1929)  to  Include  Birmingham 
sh.,  Duquesne  coal,  Duquesne  clay,  Duquesne  Is.,  Grafton  ss.,  Ames  Is.. 
and  Harlem  coal.  Those  boundaries  differ  somewhat  from  Grafton  fm. 
of  Ashley. 

Graham  jasper.  (In  Niobrara  formation.) 

Upper  Cretaceous:  Northwestern  Kansas. 

F.  W.  Cragin,  1896  (Colo.  Coll.  Studies,  vol.  C,  p.  .11).  Graham  jasper,  the  horizon 
of  Ja»pcr  near  upper  limit  of  Smoky  Hill  chalk  in  Kans.  Named  for  Graham  Co. 

Graham  formation.  (In  Cisco  group.) 

Pennsylvanian:  Central  and  central  northern  Texas. 

R.  C.  Moore,  1921  (A.  A.  P.  G.  Bull.,  vol.  f»,  p.  324).  The  lower  Cisco  bods  are 
included  in  what  has  been  termed  Graham  fm.  by  F.  B.  Plummer  and  R.  C. 
Moore. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  18-42).  Graham  fm.-- 
Basal  fm.  of  Cisco  group.  Thickness  100  ft.  to  S. ; 500-600  ft.  to  N.  In 
Brazos  River  region  discon,  underlies  Avis  ss.  meuib.  of  Thrifty  fm.  and  dlscon. 
overlies  Home  Creek  Is.  inemb.  of  Caddo  Creek  fm.  Distinguished  from  under- 
lying beds  by  its  very  clastic  character  and  thinner  lss.,  and  from  overlying 
beds  by  its  prolific  ami  characteristic  fauna.  Divided  into  following  members 
(descending)  : Way  land  sh.,  Gunsight  Is..  South  Bend  sh..  Hunger  Is.,  Gunsales 
Creek  sh.,  Jacksboro  Is.,  and  Finis  sh.  The  older  or  lower  members  are  present 
only  to  N.,  pinching  out  southward  and  being  overlapped  by  younger  members. 
Named  for  county  scat  of  Young  Co.  [Brazos  River  regiou]. 

E.  II.  Sellards,  1933  (Cniv.  Tex.  Bull.  3232,  p.  104),  redellued  Graham  fm.  by 
transferring  to  the  underlying  Caddo  Creek  fm.  tbe  Jacksboro  Is.  and  Finis  sh. 
of  Brazos  River  region. 

F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501,  pp.  197  + ).  Graham 
fm.  of  Colorado  River  area  includes  all  beds  btw.  top  of  Speck  Mtn  Is.  down  to 
top  of  Home  Creek  Is.  In  Brazos  River  region  it  Includes  all  beds  beb»w  Avi* 
ss.  memb.  and  above  Home  Creek  Is.  memb.  The  Avis  ss.  of  Brazos  River  region 
Is  same  as  Parks  Mtn  ss.  of  Colorado  River  region. 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  pp.  61-621 
Graham  fm.  was  named  by  Pluminer  and  Moore  and  mode  to  Include  nil  strata 
from  top  of  Home  Creek  Is.  up  to  base  of  Avis  ss.  Total  thickness  400+  ft-, 
but  only  lower  125  ft.  is  exposed  In  Palo  Pinto  Co..  Brazos  River  region,  where 
It  Is  divided  into  following  members  (descending)  : Hunger  Is.,  6 ft. ; Gonzales 
Creek  sh.,  116  ft.;  Eastland  ss.  (new  name),  10  to  15  ft.;  and  Finis  sh.,  50  ft 
Type  loc.  Is  blufT  on  Salt  Creek  W.  of  Graham,  Young  Co.  [Brazos  River 
region]. 

Wnllacc  Lee  and  C.  O.  NIckell  (rept  completed  and  soon  to  be  published  by  Tex. 
Geol.  Surv.).  Graham  fm.  of  Brazos  River  area  includes  all  beds  below  Avis 
ss.  memb.  nnd  above  Home  Creek  Is.  memb.  The  Graham  fm.  of  Colorado  River 
region  Includes  all  bods  below  Bellerophon  Is.  of  Drake  and  above  Home  Creek 
Is.  The  Speck  Mtn  Is.  lies  In  Thrifty  fin.,  considerably  above  its  base.  (This 
definition  of  Graham  fm.  has  been  adopted  by  U.  8.  Geol.  Survey.] 
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Graham  limestone.  (In  Bluelleld  formation.) 

Mississippian:  Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

p.  B.  Reger,  1928  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Sommers  Counties, 
pp.  299,  ,'tsT ) . Graham  /a. — Vsually  gray  and  shaly,  0 to  3 ft,  thick;  marine 
fossils.  I.les  0 to  10  ft.  below  Graham  as.  and  rests  on  t'pper  Graham  sh. ; 
all  members  of  Bluefleld  group  [fm.).  Type  loc.  same  as  Graham  ss. 

Graham  sandstone.  (In  Bluelleld  formation.) 

Mississlppiau : Southeastern  West  Virginia  and  southwestern  Virginia 

(Tazewell  and  Giles  Counties). 

I>.  B.  Reger,  1028  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Marion,  and  Summers  Counties, 
pp.  200,  3.S5 1 . Graham  as. — Greenish  gray,  usually  shaly  hut  sometimes  massive; 
15  to  40  ft.  thick,  t'nderlles  Clayton  sh.  and  lies  0 to  10  ft.  above  Graham  la. ; 
all  members  of  Bluelleld  group  (fm.).  Type  loc.  In  a cut  of  Norfolk  A Western 
Ry.  about  Vi,  ml.  NW.  of  new  station  at  Graham  (now  Bluelleld),  Tazewell  Co., 
Va.  Occurs  In  Mercer,  Monroe,  and  Summers  Counties.  W.  Va.  Probably  cor- 
relates with  Big  Spruce  Knob  ss.  of  Webster  Co.,  W.  Va. 

Gruhnm  shale.  (In  Bluelleld  formation.) 

Misslssippinn : Southeastern  West  Virginia  and  southwestern  Virginia 

(Tazewell  and  Giles  Counties). 

D.  B.  Reger,  1928  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  299.  3S7).  Cpprr  Graham  ah. — Gray,  ferruginous,  and  calc.;  murine  fossils 
in  upper  part,  plants  at  base;  20  to  30  ft.  thick;  underlies  Graham  Is.  and  overlies 
Graham  coal,  l.nwcr  Graham  ah. — Red,  variegated,  and  sandy,  with  thin  ess. ; 
50  to  75  ft.  thick  ; underlies  Graham  coul  and  overlies  Bertha  ss.  All  members 
of  Bluefleld  group  [fm.J.  Type  loc.  same  as  Graham  ss.  Also  occurs  In  Mercer, 
Monroe,  and  Summers  Count  leg , \v.  Va. 

Graham  oil  sand. 

A subsurface  sand  in  lower  part  of  Penn,  section  of  Graham  field,  In 
NW.  part  of  Carter  Co.,  southern  Okla.,  110±  ft.  below  Ricketts  oil 
sand  and  80  to  135  ft.  above  Bennett  oil  sand.  Thickness  10  to  200±  ft 

Grainger  shale. 

Mississippian : Northeastern  Tennessee,  western  North  Carolina,  and  south- 
western Virginia. 

A.  Keith,  1395  (Phil.  Soc.  Wash.  Bull.  12.  pp.  74,  7N.  pi.  1)  and  1898  (U.  8.  G.  S. 
Morristown  folio.  No.  27,  p.  3).  Grainger  ah. — Sandy  shales  and  shaly  and  flaggy 
Bag.,  the  latter  more  numerous  in  upper  layers.  Two  mi.  NW.  of  Mooresburg  a 
thin  bed  of  quartz  cgl.  lies  at  top  of  series.  All  beds  bluish  gray  when  fresh,  and 
weather  green  and  greenish  gray.  In  bottom  flags  are  many  Impressions  of  sup- 
posed seaweed  SpirupAyfon  eauda-aalli.  Thickness  varies  from  1,200  ft.  in  Clinch 
Basin  to  400  ft.  in  Powell  Basin.  Of  Dev.  age.  Overlies  Chattanooga  sb.  and  under- 
lies Newman  Is.  in  Tenn.  Valley. 

Above  is  first  definition  of  fm.  in  its  type  nren.  The  name,  however,  first 
appeared  in  print  in  1893  (M.  It.  Campbell,  U.  S.  G.  S.  Bull.  Ill,  p.  38),  in 
a description  of  the  rocks  of  Big  Stone  Gap  coal  field  of  SW.  Va.,  Campbell 
accepting  Keith's  name  anti  correlating  the  rocks  of  SW.  Va.  with  those 
in  Morristown  quad.  In  SW.  Va.  the  fm.  was  described  as  consisting  of 
410  ft.  of  shales,  varying  from  red  calc.  sss.  at  top  to  ash-colored  micaceous 
shales  below,  finally  merging  into  underlying  Chattanooga  black  sh.  and 
overlain  by  Newman  Is.  "The  age  of  this  mass  of  sandy  shales  has  never 
been  determined;  they  have  somewhat  the  appearance  of  a transition  bed 
between  the  Devonian  below  and  the  Mississippian  above,  but  in  this 
paper  they  are  regarded,  provisionally,  as  of  Devonian  age.”  The  name 
was  also  list'd  by  Campbell  in  U.  S.  G.  S.  Estillville  folio.  No.  12,  pub- 
lished in  1894,  uud  by  Keith  in  Knoxville  folio,  No.  10,  published  in  1895, 
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for  the  shales  and  sss.  underlying  Newman  Is.  and  overlying  Chatta- 
nooga sh. 

A.  Keith,  1801  (U.  8.  G.  8.  Maynardville  folio.  No.  75.  p.  4).  Fossils  found  in 
Grainger  fm.  to  NE.  indicate  upper  part  is  Cnrbf.,  while  n Dev.  age  for  its  lower 
portion  is  indicated  by  its  interbedding  with  Chattanooga  ah. 

According  to  E.  O.  Ulrich  and  C.  Butts,  also  J.  H.  Swartz,  1024  (Am.  Jour. 
Sci.,  5th,  vol.  7,  p.  28)  and  102!)  (Am.  Jour.  Sei.,  5th,  voL  17,  p.  441)  Ihe 
typical  Grainger  .sh.  of  Tenn.  is  all  of  Miss.  age. 

Named  for  Grainger  Co.,  Tenn. 

Grampian  limestone. 

Ordovician  and  Cambrian  (?):  Southwestern  Utah  (Frisco  district). 

B.  S.  Butler,  1913  (U.  8.  G.  S.  P.  P.  80).  Grampian  la. — Henvy-bedded  blue  and  gray 
Is.,  in  part  dolomitic,  with  limy  ah.  nt  top.  Thickness  4,000-)-  ft.  Underlies 
(proimbly  conformably)  Morehouse  qtzitc.  Oldest  fin.  exposed  in  Frisco  region. 
Lower  Ord.  (Cbuzy  and  Boekinantown)  fossils  in  upper  part.  Lower  part  mnv  b«* 
Upper  Canib.  Type  loc.  Grampian  Hills,  Frisco  dlHt. 

Grampus  gneiss. 

Pre-Cambrian : Eastern  New  York  (Long  Lake  quadrangle,  Adirondack 
Mountains). 

II.  1*.  Cushing,  1907  (N.  Y.  State  Mus.  60th  Ann.  Rept.,  pt.  2 (also  called  N.  Y.  State 
Mus.  Bull.  115),  pp.  403,  407-469).  Grompua  gneia*. — Igneous  gneisses  associated 
with  frequent  bands  or  patches  of  Grenville  (sedimentary)  rocks  and  frequent  rwto 
of  doubtful  nature  but  with  Grenville  look.  Differs  materially  from  Long  Lake 
guclss  in  considerable  diversity  shown.  Age  relations  to  Long  Iatke  gneiss  and 
Piercefleld  gneiss  undet. 

Named  for  exposures  around  Grampus  Lake,  Hamilton  Co. 

Grampus. 

A hard  subsurface  sand,  of  Penn,  age  and  150  ft.  thick,  found  near  sea  level 
in  Cabin  Creek  held,  about  20  mi.  SE.  of  Charleston,  W.  Va.  Lies  50  to 
75  ft.  above  Salt  sand,  the  basal  luewb.  of  the  Penn.  (Sec  A.  A.  P.  G.  Bull., 
vol.  11,  No.  7,  p.  709,  1927.) 

Granby  tuff.  (In  Newark  group.) 

Upixu*  Trlassic:  Central  southern  Massachusetts  and  Connecticut  (?). 

B.  K.  Emerson,  1891  (Genl.  8m-.  Am.  Bull.,  vol.  2,  pp.  451-456).  Granby  tufa,  or  the 
diabase  tufa  of  the  Trlassic  of  Mass. 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Holyoke  folio.  No.  50,  and  U.  8.  G.  8.  Mon.  29). 

I See  1898  entry  under  Longmcadovo  *«.] 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597,  pp.  02,  05-06).  Granby  tuff.— Thick- 
bedded  black  tuff  and  tuffaceous  ss.  ranging  from  fine-grained  volcanic  as.  to  coarse 
diabase  breccias  and  aggls. ; from  rocks  made  up  wholly  of  volcanic  debris  to  such 
ns  contain  abundant  fragments  of  granitic  gneissoid  rocks.  Exposed  1*4  mi.  N.  of 
cemetery  in  Granby.  Immediately  after  outflow  of  Hampden  diabase,  and  while 
that  sheet  wag  still  liquid,  an  explosive  eruption  took  place  locally,  and  blocks  and 
pulverized  dust  of  diabase  were  spread  by  the  waters  over  a broad  area,  forming 
the  Granby  tuff.  Then  followed  the  uppermost  layer  of  rusty  sands,  in  which  most 
of  the  tracks  have  been  preserved.  The  whole  tvas  capped  down  the  middle  of  the 
basin  by  the  thin  Chicopee  sh.,  in  which  only  leaves  and  small  tracks  nre  found. 
Is  a fm.  near  top  of  Newark  group. 

Granby  conglomerate. 

Pennsylvanian  (?)  : Southwestern  Missouri. 

E.  R.  Buckley  and  H.  A.  Buehler,  1900  (Mo.  Bur.  Geol.  and  Mines  vol.  4,  2d  ser.,  pi.  14, 
pp.  33,  87,  88,  100,  102).  Granby  cgl. — Basal  cgl.  of  Tenn.  in  Granby  area.  Re- 
sembles  a mechanical  breccia. 

E.  R.  Buckley,  1911  (Types  of  ore  deposits,  p.  118).  A ss.  in  Joplin  dlst.,  which  wai 
deposited  upon  residual  mantle  of  broken  flint  and  which  probably  belongs  to  the 
Chester,  formed  in  many  places  a cgl..  which,  as  It  is  found  today,  resembles  a 
breccia.  This  cgl.  has  been  called  the  Granby. 

Probably  named  for  Granby,  or  Granby  Junction,  Newton  Co.,  or  for  Granby 
Branch  Junction,  Jasper  Co. 
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Grandad  limestone. 

Silurian:  Southeastern  Indiana  (Clark  County). 

W.  W.  Borden,  1874  (Ind.  Geol.  Surv.  5th  Ann.  Kept.,  pp.  138,  143,  146).  Gi'andad 
Is. — Impure  Is.,  4 ft.  thick,  near  top  of  Niagara  ; used  for  building  purposes.  Over- 
lain  by  20  ft.  of  rung.  Is.  (top  of  Niagara)  and  underlain  by  14  ft.  of  gray  crystal- 
line Is.  of  the  Niagara. 

Derivation  of  name  not  stated. 

Grand  Bank  series. 

Pre-Cambrian : Newfoundland. 

N.  C.  Dale,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  p.  419). 

Grand  Canyon  series. 

Provincial  series  term  for  rocks  of  pre-Camb.  age  in  northern  Ariz.  Intro- 
duced by  J.  W.  Powell  in  1876  (Geology  of  eastern  portion  of  Uinta 
Mtns,  pp.  43,  61-62,  70).  See  also  C.  D.  Walcott,  1804  (U.  S.  G.  S.  14th 
Ann.  Kept.,  pt.  2,  pp.  518-510).  Includes  Chuar  group  (above)  and 
Unkar  group  (below).  Uncon.  underlies  Ton  to  group  and  uncoil,  overlies 
Vishnu  schist.  For  complete  definition  see  U.  S.  G.  S.  Bull.  760,  pp. 
113-114. 

tGrand  Canyon  schist. 

Pre-Cambrian : Northern  Arizona. 

J.  W.  Powell,  1876  (Geology  of  eastern  portion  of  Uinta  Mtns).  Grand  Cailon 
schists. — Hornblendlc  and  micaceous  schists  and  slates,  with  beds  and  dikes  of 
granite.  Thickness  unknown.  Found  at  bottom  of  Grand  Cation.  Uncon.  under- 
lies Grand  Cation  group  [Unkar  group]. 

Replaced  by  Vishnu  schist. 

tGrand  Canyon  group. 

Pre-Cambrian:  Northern  Arizona. 

C.  D.  Walcott,  1883  (Am.  Jntir.  Scl..  3d,  vol.  26,  pp.  440—441),  divided  Grand 
Canyon  series  into  two  uncon.  groups,  the  upper  of  which  he  named  Chuar  group 
and  the  lower  Grand  Canyon  group.  Subsequently  he  replaced  latter  term  with 
Unkar  group,  the  numo  by  which  it  is  now  known. 

Grande  limestone. 

Mississippi  a n : Southwestern  New  Mexico  (Sierra  County). 

C.  R.  Keyes,  1908  (Am.  Inst.  Min.  Engrs.  Bi-Mon.  Bull.  19,  pp.  7 21).  Grande  Is. — 
Blue  ls„  25  ft  thick,  containing  the  Lake  Valley  silver  ores,  which  were  first 
opened  at  Sierra  Grande  workings.  Consists  of  (descending)  : (1)  Hard,  com- 
pact, heavily  bedded  pure  soluble  Is.,  10  ft.;  (2)  black  mibcrystalllne  Is.,  2 ft.; 
(3)  massive  hard  grayish  blue  coralline  rocks,  13  to  15  ft.  Underlies  Lake  Valley 
Is.  (restricted  to  beds  containing  lower  Burlington  fossils]  at  Lake  Valley, 
and  uncon.  overlies  Dev.  Berenda  Is. 

Grando  Grdve  limestones. 

Lower  Devonian;  Quebec  (Gaspe  Peninsula). 

H.  M.  Ami,  1900  (Roy.  Roc.  Canadn  Proc.  and  Trans.,  2d  ser..  vol.  6,  sec.  4.  p.  208, 
footnote).  The  term  Grande  Qrdvc  fm.,  suggested  by  writer  some  time  ago.  has 
recently  been  accepted  by  Prof.  J.  M.  Clarke  and  Mr.  Schuchert,  whilst  they 
suggest  the  terms  8t.  Alban  and  Cape  Bon  Ami  to  Include  the  beds  numbered 
1 and  2,  and  3,  4,  5,  6.  respectively,  in  Billings'  Gaspd  section.  (Inserted  on 
going  to  press).  Assigned  to  Dev. 

J.  M.  Clarke,  1900  (N.  Y.  State  Mus.  Mem.  3,  vol.  3.  pp.  80-81).  For  the  lss. 
on  Gaspe  Peninsula  having  most  pronounced  Oriskany  traits,  and  forming 
beds  7 and  8 of  Sir  Wm.  Logan's  1844  classification,  I>r.  Ami  has  suggested 
the  name  Grand  Grive  Is*.,  from  the  little  village  on  the  peninsula  where  they 
are  beat  exposed  and  most  readily  accessible.  To  Mr.  Charles  Schuchert  and 
writer,  who  have  recently  spent  some  time  in  this  region,  this  name  seems 
happily  chosen. 
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Grand  Falls  chert  member  (of  Iioone  limestone). 

Mississippian  (Keokuk):  Southwestern  Missouri,  southeastern  Kansas, 
northwestern  Arkansas,  and  northeastern  Oklahoma. 

A.  Winslow,  1894  (Mo.  Gcol.  Snrv.  vol.  7,  pp.  417-419).  Grand  Falla  chert. — 
Very  dense,  hard  chert,  30  ft.  thick  In  8hoal  Creek  section  of  SW.  Mo. 
Occurs  in  massive  layers  6 or  more  ft.  thick;  has  a gnarled  and  knotted  struc- 
ture, producing  uneven  surface. 

C.  E.  Siebenthal,  1907  (U.  S.  G.  S.  Joplin  folio,  No.  148).  Grand  Falls  chert  me  mb 
of  Boone  fm. — Almost  wholly  heavy  beds  of  solid  chert,  but  Is  not  persistent  and 
in  many  areas  its  stratigraphic  horizon  is  occupied  by  is.  Its  distinctive  charac- 
ters are  heavy  bedding,  “live”  splintery  fracture,  fine  brecciation  and  cementa- 
tion, and  spotting.  Thickness  15  to  120  ft.  Lies  ubout  100  ft.  below  Short  Creek 
oolite  memb.  of  the  Boone,  and  from  25  to  100  ft.  above  base  of  Boone.  Fossils 
I listed!  include  species  distinctly  suggestive  of  Keokuk  and  none  particularly 
suggestive  of  Burlington.  Named  for  development  arouud  Grand  Falls,  Newton 
Co.,  Mo. 

Grandfield  conglomerate. 

Pliocene  or  Pleistocene:  Southwestern  Oklahoma. 

M.  J.  Munn,  1914  (U.  8.  G.  8.  Bull.  547.  pp.  17,  28-30).  Grandfield  egl.— Coarse 
Indurated  quartz  lime  egl.,  3 to  5 ft.  thick,  uncon.  overlying  Perm.  Will  probably 
be  correlated  with  some  portion  of  Seymour  fm.  of  Wichita  Co.,  Tex. 

Named  for  Grandfield,  Tillman  Co. 

Grand  Forks  schist. 

Age  (?):  Southern  British  Columbia  and  northeastern  Washington. 

R.  A.  Daly.  1912  (Cnnada  Geol.  Surv.  Dept.  Mines  Mem.  38.  maps  9,  10,  118°  to 
119°).  Grand  Forks  schists. — Amphibolite,  hornblende  schists,  etc.  [Mapped 
at  and  around  Twp  of  Grand  Forks,  B.  C.l 

R.  A.  Daly,  1913  (Cnnada  Dept.  Int,  Rept.  Chief  Ast.  1910,  vol.  2,  p.  378).  [This 
seems  to  be  regarded  as  Paleozoic  or  older.] 

tGrand  Gulf  sandstone. 

Miocene:  Southern  Mississippi  and  southern  Alabama. 

B.  L.  C.  Wailes,  1S54  (Agric.  and  Geol.  Miss.,  pp.  216-219).  Grand  Gulf  ss. — 8s. 
of  variable  color  and  texture,  muny  specimens  having  appearance  of  aggregated 
grains  of  coarse,  angular  black  and  bluish  sand  incorporated  in  matrix  of  white 
porcelain  or  enamel-like  character,  and  approaching  fine  breccia  in  composition — 
a quality  which  lias  occasioned  it  to  be  spoken  of  ns  petrified  rock.  The  range  of 
this  rock  is  btw.  Big  Black  River  and  Bayou  Pierre  (on  both  sides  of  latter  in 
some  localities),  and  extending  eastwardly  to  vicinity  of  Raymond  and  Missis- 
sippi Springs,  near  which  it  occurs  of  a softer  and  more  uniform  character  or 
texture,  and  from  whence  that  employed  in  basement  and  pavements  of  State 
House  at  Jackson  was  obtained.  It  is  still  quarried  for  building  purposes  there, 
and  at  different  points  in  Its  course.  The  rock  presents  itself  in  mass  in  escarp- 
ment of  hold  promontory  on  the  Mississippi,  about  1 mi.  below  mouth  of  Big 
Black  River,  and  immediately  above  town  of  Grand  Gulf,  against  which  the 
current  of  the  river  sets  in  full  force,  and  by  which  it  is  deflected  by  its  effec- 
tive resistance  In  such  a manner  as  to  create  the  extensive  and  formerly  dangerous 
whirlpool  or  eddy  which  gave  name  to  the  place.  At  many  points  within  the 
scope  I have  mentioned  this  rock  crops  out  in  the  beds  of  the  watercourses  and 
upon  the  sides  of  the  ridges,  exhibiting,  as  in  that  in  Mississippi  bluff,  such 
an  identity  of  character  as  to  induce  me  to  characterize  It  wherever  met  with  as 
the  Grand  Gulf  rock. 

Owing  to  subsequent  varied  and  conflicting  uses  of  Grand  Gulf , the 
ss.  to  which  the  name  had  been  applied  was  in  1905  and  1906 
(A.  C.  Veatch : La.  Geol.  Surv.  Bull.  1,  pt.  2,  pp.  84,  85.  90,  1905; 
U.  S.  G.  S.  W.  S.  P.  114,  pp.  180,  1S6,  1906;  U.  S.  G.  S.  P.  P.  46,  p.  42. 
1906)  replaced  by  Catahoula  ss.  The  tGrand  Gulf  ss.  of  Wailes  is  upper 
14  ft.  of  the  ss.  which  was  called  “Grand  Gulf  ss.*’  in  later  repts. 

Named  for  exposures  in  bluff  at  Grand  Gulf,  Claiborne  Co.,  Miss. 
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t Grand  Gulf  group. 

Miocene  and  Ollgocene  (?) : Gulf  Coastal  Plain. 

E.  W.  Hilgard.  1860  (Agrlc.  and  Geol.  Ming.,  pp.  3,  108.  147-154).  Grand  Gulf 
group  (also  Grand  Gulf  ntage,  or  Southern  Llgnitic ). — White  or  gray  as.,  usually 
soft ; black,  blue,  green,  and  gray  clays  and  sands,  with  small  lignite  beds,  tree 
palms,  exogenous  trees,  Arundinaceae.  Thickness  150  ft.  Includes,  at  top,  Grand 
Gulf  as.  proper,  14  ft.  thick.  Overlain  by  Newer  Tertiary  (?)  clays  of  the  coast, 
and  underlain  by  Vicksburg  group. 

As  described  and  used  in  different  areas  included  Catahoula  ss.,  Hattiesburg 
clay,  and  Pascagoula  clay,  and  the  use  of  the  name  has  been  discontinued. 

Named  for  development  of  its  principal  memb.  in  bluff  at  Grand  Gulf,  Clai- 
borne Co.,  Miss. 

Grand  haven  limestone.  (In  Wabaunsee  group.) 

Pennsylvanian:  Southeastern  Nebraska  and  northeastern  Kansas. 

R.  C.  Moore,  May  1,  1935  (Knns.  Geol.  Surv.  Bull.  20,  table  opp.  p.  14).  Grand- 
ha  ren  la.  underlies  Friedrich  sh.  and  overlies  Dry  sh. 

G.  E.  Condra,  late  in  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  10),  applied  Grand 
haven  (f)  to  1 ft.  of  gray,  nodular,  aren.  Is.,  forming  a memb.  in  lower  part  of 
liig  Friedrich-Dry  sh.,  and  lying  3 ft.  above  his  Dover  Is.  fm.  Derivation  of  name 
not  stated. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  40,  237).  Grandhaven  la-,  overlies 
Dry  sh.  and  underlies  Friedrich  sh.  Commonly  consists  of  2 Is.  meml>ers  separated 
by  a few  ft.  of  sh.  The  lower  Is.  is  Vj  to  5 ft.  thick,  gray  to  bluish,  and  unlike 
the  older  Dover  Is.  Contains  many  fusulinids  in  some  exposures.  The  upper 
Is.  is  1 to  8 ft.  thick,  very  light-gray,  weathering  almost  white,  and  is  character- 
ised by  abundant  algal  deposits,  and  closely  resembles  upper  memb.  of  iJover  Is. 
The  sh.  btw.  the  2 Iss.  Is  mostly  bluish  gray,  clayey  to  calc.,  and  4 to  10  ft.  thick. 
The  Grandhaven  Is.  is  recognised  from  Shawnee  Co.  8.  to  Okla.,  but  is  not  seen 
N.  of  Kansas  River.  Type  loc.  is  In  sec.  31,  T.  13  S.,  R.  14  E.,  near  Grandhaven, 
Shawnee  Co. 

Grundian  epoch  (and  series). 

Term  proposed  by  G.  F.  Kay  (Geol.  Soe.  Am.  Bull.,  vol.  42,  pt.  1,  pp.  449- 
452,  1931)  to  include  Aftonian  (interglacial)  and  Nebraskan  (glacial) 
stages  of  Pleist.  epoch  (and  series),  which  Kay  would  elevate  to  Pleist. 
period  (and  system).  Named  for  Grand  River  Valley,  SW.  Iowa,  where 
the  Aftonian  and  Nebraskan  stages  have  been  studied  in  detail. 

Grand  Island  formation. 

Pleistocene  (Kansan)  : Southern  and  eastern  Nebraska. 

A.  L.  Lugn  and  G.  E.  Condra,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  190). 
Grand  Island  fm.  (Kansan),  50  to  100 + ft.  thick,  lies  uncon.  on  Fullerton  bed, 
and  is  conformably  overlain  by  Upland  fm.  (Yarmouth). 

A L.  Lugn,  1934  (Nebr.  State  Mug.  vol.  1,  Bull.  41,  pp.  326,  343-346).  Grand  Island 
fm. — Largely  fluvial  Inwash-outwash  deposits  of  sand  and  gravel,  fine  and  coarse, 
of  Kansan  age.  Thickness  30  to  150  ft.  Upper  30  to  50  ft.  are  usually  flue  sand. 
In  a section  NW.  of  Holdrege  it  is  120  ft.  thick,  and  upper  100  ft.  is  clean  flue 
to  medium  sand  and  lower  20  ft.  is  mixed  sand  and  gravel.  Extends  continuously 
under  Platte  River  Valley  and  plains  to  N.  and  S.,  covering  15,000 ± sq.  ml. 

Named  for  exposures  at  and  around  Grand  Island,  Hall  Co. 

Grand  Lake  member. 

Middle  Devonian:  Northeastern  Michigan  (Presque  Isle  and  Alpena  Coun- 
ties). 

A.  W.  Grabau,  unpublished  ms.,  1915  (as  reported  by  E.  R.  Pohl  in  U.  8.  Nat.  Mus. 
Proc.,  vol.  76,  art.  14,  1930,  pp.  4,  25+ ).  Grand  Lake  la.  memb. — Middle  memb. 
of  Presque  Isle  series  In  Presque  Isle  and  Alpena  Counties.  Thickness  39  ft. 
Underlhg  Long  Lake  memb.  and  overlies  Bell  shules  (basal  memb.  of  Presque 
Isle  series  and  of  Traverse  group).  [Fossils  listed.  Lithology  not  described. 
Derivation  of  name  not  stated,  but  probably  is  Grand  Lake,  in  E.  part  of  Presque 
Isle  Co.] 
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Grand  Lake  formation. 

Pre-Pennsylvanian : New  Brunswick. 

W.  S.  Dyer,  1926  (Canada  Geol.  Stirv.  Mem.  151,  p.  9). 

Grand  Ledge  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Michigan.  Shown  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53.  Named  for  Grand  Ledge,  Eaton  Co. 

fGraud  Portage  amygdaloid. 

Pre-Cambrian  (Keweennwan)  : Northern  Michigan. 

A.  K.  Marvine.  1873  (Mich.  Geol.  Surv.,  vol.  1,  pt.  2,  pp.  35,  09).  Grand  Portage 
cupriferous  amygdaloid. 

K.  D.  Irving,  1883  (U.  S.  G.  S.  Mon.  5,  p.  195),  Orand  Portage  cm priferotu 
amygdaloid  occurs  670  ft.  above  cgl.  No.  8 la  Portage  Lake  section. 

Same  as  Isle  Ro.vale  amygdaloid,  of  Central  .Mine  group.  The  mineralized 
part  is  Grand  Portage  lode. 

Named  for  occurrence  iu  old  Grand  Portage  mine,  Houghton  Co. 

fOrand  Portage  flow. 

Includes  Isle  Hoyale  ( tGrand  Portage)  amygdaloid  and  underlying  trap. 

Grand  Portage  gruywaeke. 

Pre-Cambrian  (upper  Hnronian)  : Northeastern  Minnesota  (Grand  Portage 
Indian  Reservation). 

N.  U.  Winchcll,  1899  (Minn.  Geol.  Nat.  Ilist.  Surv.  Final  Kept.,  vol.  4,  p.  510). 
Grand  Portage  grayieucke. — Slaty  greenish-gray  rock,  200 -f  ft.  thick.  Lies  at  top 
of  Animlkte  and  above  Wnuswaugoulng  qtzlte. 

U.  S.  Grant,  1899  (same  rept.  as  cited  above).  In  vicinity  of  Puckwunge  River  and 
utong  Grand  Portage  trail  there  is  n fine-grained  gruywackellke  rock  which  Prof. 
N.  H.  Winch.*]!  has  named  Grand  Portage  graytcacke  and  referred  to  upper  part 
of  Animlkte  above  the  elastics  of  Pigeon  Point. 

N.  II.  Wlnchell,  1900  (Minn.  Geol.  Surv.  Final  Kept.,  vol.  5,  pt.  1).  Grand  Portage 
grayvtacke. — Greeuish,  gritty,  rough  and  unevenly  bedded,  having  a coarse  cou- 
choldal  manner  of  disintegrating  under  frost  and  sun.  Occurs  tn  Indian  reserva- 
tion at  Grand  Portage.  Is  supposed  to  overlie  the  hlack-sL  meinb.  of  the  Animlkle. 

tGrand  Prairie  formation. 

Lower  Cretaceous  (Comanche  series) : Eastern  Texas. 

K.  T.  Hill  and  R.  A.  F.  Penrose,  1889  (Am.  Jour.  Scl.,  3d.  vol.  38,  p.  470).  [ Brand 

Prairie  or  Upper  Cross  Timbers  ]m.  used  as  a local  or  Tex.  name  for  Lower  Cvet. 
or  Comanche  series.  J 

Named  for  prairie  extending  from  4 mi.  E.  of  Fort  Worth  to  7 mi.  W.  of 
Weatherford,  Tex.,  which  was  known  to  old  travelers  ns  the  “Grand 
Prairie.”  (R.  T.  HIU,  Am.  Jour.  Scl.,  3d,  vol.  33,  p.  300.) 

Grand  Prd  formation. 

Triassic:  Nova  Scotia. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4,  p.  214). 

Grand  Rapids  sandstone. 

Devonian  (?):  Northwestern  Ohio. 

K.  Orton.  1888  (Ohio  Geol.  Surv.  vol.  6.  p.  20)  and  1890  (Ohio  Geol.  Surv..  3d  Organ 
ization,  1st  Ann.  Kept.,  p.  24).  Grand  ttapids  as.  of  Wood  Co.  probably  belongs 
to  same  level  as  Sylvanla  as. 

Grand  Rapids  group. 

Mtsalsslppian : Michigan  (Lower  Peninsula). 

A.  C.  Lane,  ns  reported  by  M.  E.  Wndsworth,  1893  (Mich.  Geol.  Surv.  Rept.  1891 
and  1892,  p.  66).  Grand  Rapids  group,  300-)-  ft.  thick,  top  div.  of  Snb-Cnrbf.  to 
Mtch.  Underlies  Parma  as.  and  overlies  Marshall  as. 

A.  C.  Lane,  1895  (Mich.  Geol.  Surv.  vol.  5.  pt.  2,  p.  10).  Orand  Rapids  group  con- 
sists of  305i  ft.  of  tss.  underlain  or  replaced  by  shales  and  dol.  with  gyp.  Lower 
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part  called  Michigan  salt  group  by  Wlnchell.  Overlies  Marshall  as.  and  underlies 
Parma  ss. 

A.  C.  Lane,  1900  (Mich.  Geol.  8urv.  vol.  7,  pt.  2,  btw.  pp.  1 and  30)  divided  Grand 
Rapids  group  into  Bayport  Is.  above*  and  Michigan  fm.  below. 

Named  for  exposures  at  Grand  Rapids,  where  Bayport  Is.  is  quarried. 

Grand  Rapids  sandstone. 

Lower  Cretaceous:  Alberta. 

R.  G.  McConnell,  1893  (Canada  Geol.  Surv.  Ann.  Rept.,  vol.  5,  pt.  1,  pp.  29D, 
55D-58D). 

t Grand  Rapids  limestone. 

A term  casually  applied  by  A.  C.  Lane  (U.  S.  G.  S.  W.  S.  I*.  30,  1809,  p.  81) 
to  Bayport  Is.  of  Mich. 

Grand  Ridge. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Illinois. 

See  under  Farm  Ridge  moraine . 

Grand  Tower  limestone. 

Middle  Devonian  (Onondaga)  : Eastern  Missouri  and  southwestern  Illinois. 

C.  R.  Keyes,  1894  (Mo.  Geol.  Surv.  vol.  4,  pp.  30,  42).  Grand  Tower  Is. — Ls.,  100 
ft.  thick  In  SE.  Mo.,  underlying  is.  containing  Western  Hamilton  fossils  (called 
Callaway  Is.  in  table)  and  overlying  Clear  Creek  Is.  Equlv.  of  Onondaga  and 
Oriskany  of  previous  Mo.  repts. 

H.  O.  Ulrich,  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  ser.,  pp.  109-111).  Grand 
Tower  Is.  (Keyes  emend). — Overlies  Clear  Creek  Is.  or  chert  of  Worthen  and  Is 
separated  from  overlying  Glen  Park  Is.  memb.  of  Sulphur  Springs  fm.  by  0 to  15 
ft.  of  sh.  that  may  be  Dev.  or  may  be  earliest  Kinderhook.  Contains  local  rep- 
resentatives of  Hamilton  and  Onondaga  lss. 

T.  E.  Savage,  1910  (111.  Acad.  Scl.  Trans.,  vol.  3,  pp.  116+ ).  Grand  Tower  (Onon- 
daga) fm. — Consists  of  125  ft.  of  Is.  of  Onondaga  nge  underlain  by  25  to  30  ft. 
of  reddish  brown  friable  ss.  Overlies  Clear  Creek  fm.  and  underlies  Hamilton  beds. 
The  latter  were  included  in  Grand  Tower  fm.  of  Keyes  in  Mo.,  but  in  this  rept 
the  name  is  applied  to  only  the  western  representative  of  Onondaga  Is.  of  N.  Y. 

T.  E.  Savage,  1920  (Am.  Jour.  Scl.,  4th,  vol.  49,  pp.  170-171).  Grand  Tower  Is. 
underlies  Llnglc  Is.  and  overlies  Dutch  Creek  ss.  In  Mo.  and  111. 

M.  E.  Wilson,  1922  (Mo.  Bur.  Geol.  and  Mines  vol.  16,  2d  ser.).  Grand  Tower  is. — 
Thick  Iss.,  In  part  sbaly  and  locally  containing  lenses  of  ss. ; Is.  varies  from  fine- 
grained hard,  brittle  rock  of  gray  or  blue  color  to  white,  coarsely  crystalline  rock 
of  marblelike  texture ; small  amount  of  chert  In  lower  beds  in  SE.  Mo.  In  Ste. 
Genevieve  Co.,  Mo.,  rests  on  IAttle  Saline  Is.  In  Callaway  Co.  uncoti.  overlies 
Ord.  Thickness  250  ft.  in  Ste.  Genevieve,  Perry,  and  Capo  Girardeau  Counties; 
in  Callaway.  Montgomery,  Warren,  Lincoln,  and  Pike  Counties  rarely  exceeds  15 
ft.  Overlain  by  Beauvais  ss. 

S.  Weller  and  S.  St.  Clair,  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  22,  2d  ser.,  pp. 
141-148).  Grand  Tower  fm. — While  major  part  of  Grand  Tower  Is.  of  Keyes 
hears  fauna  with  Onondaga  relationships,  the  uppermost  beds  carry  fauna  having 
relationships  with  eastern  Hamilton.  Savage  s definition,  which  restricts  name 
to  western  representative  of  Onondaga  is.,  is  adopted  in  this  rept.  In  Ste. 
Genevieve  Co.,  Mo.,  it  Is  200  to  250  ft.  thick,  underlies  Beauvais  as.,  and  overlies 
Little  Saline  Is.  Fossils  listed. 

Named  for  exposures  in  vicinity  of  Grand  Tower,  Jackson  Co.,  111. 

Grand  View  dolomite. 

Upper  Devonian:  Southern  central  Idaho  (Custer  County). 

C.  P.  Ross,  1932  (Idaho  correlation  chart  compiled  by  M.  G.  Wilmarth).  Grand 
View  dol. — Moderately  dark  well-bedded  dol.  in  part  qtxitic.  Thickness  1,250+  ft. 
Underlies  MUligen  fm.  and  overlies  Jefferson  dol.  Probably  to  Ik?  correlated  with 
Threeforka  Is.  Named  for  Grand  View  Canyon,  14  mi.  S.  of  Challis,  Custer  Co. 

C.  P.  Ross,  1934  (Geol.  80c.  Am.  Bull.,  vol.  45,  pp.  963-966,  etc.).  Grand  View 
dol. — Dol.  and  dolomitic  Is.,  both  dark  and  rusty  yellow.  In  part  sandy;  some  thin 
beds  of  qtzlte,  sh.,  and  ss.  Thickness  at  type  loo.  (Grand  View  Canyon,  near 
center  of  T.  12  N.,  R.  20  E.)  1,170  ft.  I Detailed  section.]  Overlies  Jefferson  doL 
and  underlies  MUligen  fm.  (Miss.).  FossUs. 
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Graneros  shale.  (Of  Colorado  group.) 

Upper  Cretaceous:  Eastern  Colorado  and  Wyoming,  southeastern  Montana, 
South  Dakota,  Nebraska,  Kansas,  northeastern  New  Mexico. 

G.  K.  Gilbert,  1896  (U.  S.  G.  S.  17th  Ann.  Rept.,  pt.  2,  p.  504).  Grant  res  *h. — 
Name  suggested  by  R.  C.  Hills.  Laminated  arglll.  or  clayey  Kray  shales  with  very 
little  limy  or  sandy  material.  Thickness  200  to  210  ft.  Bottom  fm.  of  Benton 
group  in  Arkansas  Valley  region,  Colo.  Underlies  Greenhorn  Is.  and  overlie* 
Dakota  group.  Named  for  Graneros  Creek,  Colo,  [in  Walsenburg  quad.,  Pueblo 
Co.]. 

The  Niobrara  and  Benton  are  not  now  treated  as  groups,  the  broader  term 
Colorado  group,  which  includes  them  both,  being  considered  the  more 
useful  group  name.  Where  the  Niobrara  deposits  and  Benton  deposits 
are  not  subdivided,  they  are  called  Niobrara  l*.  and  Benton  xh.t  respec- 
tively. 

Granite  Creek  granodiorite. 

Probably  Cretaceous  or  Jurassic:  Northern  Idaho  (Pend  Oreille  district). 

J.  L.  Glllson,  1927  (Jour.  Geol.,  vol.  35,  No.  1).  Granite  Creek  granodiorite . — 
Brilliant  white  rook,  with  lustrous  black  euhedral  plates  of  biotite.  More  feld- 
spathic  than  Bayview  and  Packsaddle  granodloritcs  and  contains  abundance  of 
two  accessory  minerals  (allanite  and  titanlte)  and  large  amount  of  epldote. 

Named  for  exj>osiiros  around  mouth  of  Granite  Creek,  Bonner  Co. 

Granite  Mountain  porphyry. 

Early  Tertiary  (?)  : Central  Arizona  (Ray  district). 

F.  L.  Rnnsome.  1919  (U.  S.  G.  S.  P.  P.  115.  p.  126,  pi.  45).  Of  the  two  varieties 
of  quartz  monzonlte  porphyry  in  Ray  dlst.,  the  Granite  Mtn  porphyry  occurs 
almost  wholly  in  S.  half  of  dlst.,  while  Teapot  Mtn  porphyry  Is  characteristic  of  N. 
half.  Both  are  Intrusive.  The  principal  body  of  Granite  Mtn  porphyry  is  the 
irregular  intrusive  mass  that  makes  up  much  of  Granite  Mtu. 

Granite  Park  member  (of  Siyeh  limestone). 

Pre-Cambrian  (Belt  series) : Northwestern  Montana  (Glacier  National 
Park). 

C.  L.  anti  M.  A.  Fenton,  1931  (Jour.  Geol.,  vol.  39,  No.  7,  pp.  670-679).  Granite 
Park  tnemb. — Top  meinb.  of  Siyeh  fm.  Consists  of  185  ft.  of  thin-bedded  gray 
lss.  with  Interbeddings  of  argillite  and  Is.  cgl. ; some  oolites  In  lower  part.  Upper 
bed*  commonly  crowded  with  large  colonies  of  Collenia  sp.  Overlies  Collenia i 
frequent t zone.  Is  well  exposed  along  the  Garden  Wall,  near  Granite  Park. 
Flathead  Co. 

Grant  conglomerate. 

Iluronian  (probably  middle)  : Northern  Minnesota  (Lake  County). 

J.  W.  Gmner.  1929  (Lake  Superior  Min.  Inst.  Proc,,  vol.  27.  pp.  184-187).  Grant 
cgl. — Belt  of  steeply  dipping  cgl.  that  begins  in  sec.  10  and  extends  nearly  4 mi. 
to  N.,  to  Canadian  bdy.  Is  very  coarse  in  many  outcrops.  Can  lie  most  easiljr 
studied  in  vicinity  of  Grant  Lake,  Lake  Co.  Was  formerly  thought  to  be  Ogishkv 
cgl.,  but  it  rests  on  the  ellipsoidal  granite;  greenstone  pebbles  numerous  at  the 
contact  but  become  Inconspicuous  a few  ft.  away.  The  ellipsoidal  granite  was 
formerly  thought  to  be  Archean,  but  it  is  of  later  age  than  Knife  Lake  slate* 
(which  should  be  assigned  to  Lotrrr  Iluronian),  and  it  lies  on  the  truncated 
folded  slates.  The  Grant  cgl.  is  probably  Middle  lluronlun. 

Grant  shale.  (In  Chase  group.) 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  8urv.  Bull.  6,  2d  ser.,  p.  50).  Grant 
sh. — Middle  memb.  of  Winfield  fm.  Consists  of  bluish  gray,  argil!,  sh.  with  thin 
seams  of  fossil! ferous  Is.  near  top  In  most  sections.  Thickness  15  or  16  ft.  In  Nebr. 
and  In  northern  central  Ivans.,  but  decreases  southward  toward  Winfield  and 
plays  out  btw.  there  and  Arkansas  City,  Ivans.  In  many  exposures  it  carries  a 
thin  pebbly  subzone  near  top.  Named  for  Grant  Twp.  Marlon  Co.,  Kans.  Type 
loc.  btw.  5 and  6 mi.  N.  of  Florence,  Kans.  Overlies  Stovall  Is.  memb.  and 
underlies  Cresswell  Is.  memb. 
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■'Grant on  trap. 

Upper  Triassic:  Northern  New  Jersey  (northwest  of  Jersey  City). 

N.  H.  Darton,  1890  (TJ.  S.  G.  S.  Bull.  07).  Granton  trap. — Small  intrusive  mass. 
125±  ft.  thick,  midway  btw.  Jersey  City  and  Hackensack.  fin  U.  S.  G.  S.  New 
York  City  folio.  No.  83,  1902,  the  mass  of  “trap”  N.  of  Granton,  N.  J.,  was  mapped 
as  Palisade  diabase,  which  is  Upper  Triassic.] 

Grants  Mills  granite. 

Carboniferous  or  Devonian : Northeastern  Rhode  Island. 

C.  II.  Warren  and  8.  Powers,  1914  (Geol.  Soc.  Am.  Bull.,  vol.  25,  pp.  437  (map) 
and  458).  Grant*  Mill * oranite. — A narrow  N.-8.  belt  of  coarse  biotite  granite, 
of  cream,  pale-green,  and  pink  color,  passing  through  Grants  Mills,  Providence  Co. 

B.  K.  Emerson,  1917  (U.  S.  G.  8.  Bull.  597),  mapped  this  granite  as  Quincy  granite. 

Granville  beds. 

Missisxippian : Central  Ohio. 

L.  E.  Hicks,  1878  (Am.  Jour.  Scl.,  3d,  vol.  16,  pp.  217-219).  Granville  bed*.— 
Comprise  111  ft.  of  strata  in  central  part  of  Licking  Co.,  which  are  only  a local 
modification  of  Black  Hand  cgl.  of  E.  part  of  county.  Consist  of  (descending)  : 
(lj  3 to  18  ft.  of  coarse  gs.  and  cgl.;  (2)  fucold  layer  7 to  12  ft.  thick;  (3)  15 
to  21  ft.  of  compact,  arglll.  drab  ss. ; (4)  60  ft.  of  sbaly  drab  sss.  and  shales. 
Overlain  by  Licking  shales  and  underlain  by  Raccoon  sbaleg.  All  included  iu 
Waverly  group. 

Named  for  Granville,  Licking  Co. 

Granville  enstatite  serpentine. 

Name  loosely  applied  by  B.  K.  Emerson  (U.  S.  G.  S.  Mon.  29,  p.  90,  189S) 
to  a lied  of  serpentine  in  Old  Hampshire  Co.,  Mass. 

Granville  shale  facies. 

Mississippian ; Central  Ohio. 

J.  E.  Hyde,  1915  (Jour.  Geol.,  vol.  23,  pp.  657,  679-682).  Granville  *h.  facies  of 
Cuyahooa  fm.  of  central  part  of  Licking  Co.  Mostly  shales  with  finer-grained 
fossillferous  sss.  In  upper  part ; cgls.  absent  or  limited  to  few  thin  beds.  Thick- 
ness 588  ft.  Includes  (descending):  Berne  memb.,  0 to  10  ft.;  Black  Hand 
nu  mb.  f*0  to  100  ft. ; Raccoon  memb.  20  to  200  ft. 

Corresponds  to  Cuyahoga  fm.  and  lower  part  of  Black  Hand  fin. 

Named  for  Granville,  Licking  Co. 

Grape  Creek  shale  and  limestone.  (In  Clyde  formation.) 

Permian:  Central  Texas. 

N.  P.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  412,  427).  Grape 
Creek  bed. — Mostly  light -gray  or  dove-colored,  rather  friable  fossillferous  Is.,  with 
more  or  less  clay  In  southern  and  northern  parts  of  field.  Thickness  100  to  150 
ft.  Memb.  of  Albany  dlv.  Underlies  Talpa  bed  and  overlies  bed  No.  12  (12  to 
75  ft.  of  clay). 

J.  W.  Beede  and  V.  V.  Waite,  1918  (Univ.  Tex.  Bull.  1816).  Grape  Creek  fm.,  130 
ft.  thick,  underlies  Talpa  fm.  and  overlies  Bead  Mtn  fm.  Tin  which  bed  No.  12 
seems  to  be  included].  Grape  Creek  fm.  Is  distinguished  from  Bend  Mtn  beds  by 
paucity  of  worm  and  »S j/ringopora  remains,  the  introduction  of  Mollusca  and 
Molluseoidea,  and,  most  noticeably,  by  nature  of  bedding  of  rocks. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132,  pp.  197,  198).  Grape 
Creek  sh.  and  U.  bed  is  basal  memb.  of  Clyde  fin.  (of  Wichita  group).  Underlies 
Talpa  Is.  and  overlies  Bead  Mtn  la.,  top  memb.  of  Belle  Plains  fm. 

Named  for  Grape  Creek,  Coleman  Co. 

Grapevine  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian ; Southern  West  Virginia. 

R.  V.  Hennen  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Rept.  Lognn  and  Mingo 
Counties,  p.  211).  Grapevine  8*. — Massive,  grayish  white,  medium-grained,  micace- 
ous, 25  to  40  ft.  thick.  Underlies  Cedar  coal  and  overlies  Eagle  si.  Named  for 
creek  In  Mingo  Co. 

Type  loc.  is  at  mouth  of  Grapevine  Creek,  Mingo  Co. 
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Grapevine  conglomerates. 

C.  IR.  1 Keyes.  1923  (Pan-Am.  Geol.,  vol.  40,  pp.  52,  79).  Grapevine  cgU. — Cgl.. 
500  ft.  thick,  uncon.  beneath  Greonwatcr  volcanics,  ami  composing  lower  fm.  of 
Amargoean  series  (of  early  Tertlc  age)  in  Nev. 

Named  for  good  exposures  around  base  of  Grapevine  Kange,  on  E.  side  of 
Death  Valley,  Inyo  Co.,  Calif. 

Graphic  lavas. 

Pre-Cambrian:  Central  northern  New  Mexico  (Magdalena  Mountains). 

C.  [R.J  Keyes.  1915  (Iowa  Acad.  Scl.  Proc.,  vol.  22,  pp.  257-259;  Conspectus  of 
geol.  fm s.  of  N.  Mex.,  pp.  4,  7).  Graphic  lava*. — Bedded  volcanic  sequence  super- 
posed on  pre-Cnmb.  rocks  of  Magdalena  Mtns.  [Derivation  of  name  not  given. 
On  p.  4 they  are  shown  as  pre-Camb.] 

t G ra  ph  ic-Kel  ly  I i most  one. 

Mississippian : Central  or  southwestern  New  Mexico  (Kelly  district). 

C.  L.  Herrick,  1904  (Am.  Geol.,  vol.  13.  pp.  310-312).  Graphie-Kelly  fm. — Crystalline 
and  light  -colored  lime,  separated  by  close-grained,  dense  lime  resembling  litho- 
graphic atone  known  locally  as  '‘Silver-pipe”  lime.  The  beds  above  the  separating 
“Silver-pipe”  lime  are  called  Kelly  lime,  and  the  beds  below  it  are  called  Graphic 
lime.  Overlain  by  Suudia  fm.  and  underlain  by  qtzite.  [Occurs  in  Kelly  mining 
diat.,  Socorro  Co.] 

Grassmere  stage. 

Name  applied  by  W.  II.  Sherzer  (Mich.  Geol.  Surv.  vol.  7,  pt.  1,  1900,  pp. 
141-142)  to  a Pleist.  beach  in  Bedford  and  adjacent  Twps,  SE.  Mich. 

Grasston  moraine. 

Pleistocene  (Wisconsin  stage)  : Central  eastern  Minnesota  (Kanabec,  Pine, 
and  Mille  Lacs  Counties). 

F.  Leverett,  1932  (U.  S.  G.  S.  P.  P.  101,  pp.  45-47).  Named  for  development  at 
Grasston,  Pine  Co. 

Grassy  shale. 

A shortened  form  of  Grassy  Creek  sh .,  now  employed  by  C.  [K.]  Keyes. 

Grassy  Creek  shale. 

Upper  Devonian  or  Mississippian:  Northeastern  Missouri,  southeastern 
Iowa,  and  western  Illinois. 

C.  It.  Keyes,  1898  (Iowa  Acad.  Scl.  Proc.,  vol.  5,  pp.  59-63).  Grassy  Creek  sh. — Black 
and  green  shales,  carrying  characteristically  Dev.  flsh.  Underlie  Louisiana  Is.  in 
vicinity  of  Louisiana,  Mo.  Ten  ml.  W.  of  Grassy  Creek  l Pike  Co.,  Mo.J  they  are 
30  ft.  thick,  but  thin  out  to  S.  before  limits  of  Pike  Co.  are  reached;  are  6±  ft.  In 
vicinity  of  Louisiana. 

In  1902  Keyes  correlated  Grassy  Creek  sh.  with  Snyder  Creek  sli.  In  11*12 
he  restricted  Grassy  sh.  (his  shortened  name)  to  lower  0-f>0  ft.  of  black 
sh.  lying  uncoil,  higher  than  Lime  Creek  sh.,  introduced  Saverton  sh.  for 
upper  blue  sh.  underlying  Louisiana  Is.,  and  assigned  both  to  Miss.  He 
repeated  this  definition  in  1913,  1915,  1917,  and  1922.  In  latter  rept.  thick- 
ness was  given  as  3 to  00  ft. ; on  Grassy  Creek  40  ft. 

E.  B.  Branson,  1918  (Univ.  Mo.  Bull.,  vol.  19,  No.  15).  Grassy  Creek  sh..  0-100  ft. 
thick,  underlies  Louisiana  is.  and  lies  stratigrnpblcnlly  and  uncon.  higher  than 
Craghead  Creek  »li.  Assigned  to  Klnderhook  group  and  correlated  with  Sylamore  ss. 

R.  C.  Moore.  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  21,  2d  ser.,  pp.  282,  etc.),  stated 
that  20  ft.  of  Grassy  Creek  sh.  is  expos'd  in  Pike,  Jersey,  and  Calhoun  Counties. 
111.,  and  that  it  disappears  to  S. 

A.  H.  Bell.  1932  (111.  Geol.  Surv.  Press  Bull.  No.  24).  gave  119  to  170  ft.  of  Grassy 
Creek  sh.  in  wells  of  Warsaw  area,  Hancock  Co.,  III.,  and  Included  it  in  Kinderhook 
group,  us  did  It.  C.  Moore,  1935  (Rept.  9tb  Ann.  Field  Conf.  Kans.  Geol.  Soe., 
p.  245). 

J.  M.  Weller,  1935  (III.  Acad.  Scl.  Trans.,  vol.  28.  No.  2.  pp.  191-192).  Grassy  Creek 
sh.  is  well  exposed  on  Grassy  Creek  near  center  of  sec.  19.  The  so-called  Grassy 
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Creek  sh.  at  Louisiana,  Mo.,  Is  4+  ft.  thick  and  is  not  =-•  Grassy  Creek  sh.  on 
Grassy  Creek,  but  is  Maquoketa  sh.  The  confusion  that  has  resulted  from  misinter- 
pretation of  Grassy  Creek  section  seems  to  necessitate  a redefinition  of  fms.  The 
simplest  solution  is  to  drop  name  Grassy  Creek  for  the  basal  black  Kinderhook  sh. 
If  desirable,  this  name  might  be  redefined  and  applied  to  the  dark  sh.  month,  in 
upper  part  of  Maquoketa.  At  present  it  does  not  seem  advisable  to  distinguish  the 
basal  black  sh.  from  the  overlying  greenish  or  bluish  beds,  and  it  is  therefore  pro- 
posed to  expand  Savcrton  fm.  to  include  the  basal  Kinderhook  bluck  sh.  exposed  In 
vicinity  of  Louisiana  which  has  been  known  as  Grassy  Creek. 

Some  geologists  have  included  this  sh.  in  Dev.,  others  have  included  it  in 
Miss. 

Grassy  Island  granite  gneiss. 

Pre-Cambrian  (Laurentian)  : Western  Ontario  (Rainy  Lake  region). 

A.  C.  Lawson,  1013  (Canada  Geol.  Surv.  Mem.  40,  p.  97). 

Grassy  Knob  chert. 

Lower  Devonian:  Southwestern  Illinois  (Jackson  and  Union  Counties). 

T.  E.  Savage,  1925  (Am.  Jour.  8cL,  5th,  vol.  10,  pp.  139-144).  Grassy  Knob  chert 
(of  Oriskany  age)  uncon.  overlies  Bailey  Is.  (of  New  Scotland  age)  and  conform- 
ably underlies  Little  Saline  Is.  (of  upper  Oriskany  age),  or,  where  that  Is  absent, 
it  uncon.  underlies  Clear  Creek  chert  (of  Onondaga  age).  Thickness  150  ft.  or 
more.  On  W.  side  of  Grassy  Knob,  Jackson  Co.,  the  type  loc..  It  consists  of  more 
than  125  ft.  of  chert  in  Irregular  rough  layers  0 to  30  inches  thick,  with  many 
cavities  containing  a few  poorly  preserved  fossils,  overlain  by  12  to  15  ft.  of  hard, 
siliceous  and  sandy  Is.  In  layers  3 to  8 inches  thick  grading  downward  into  bands 
of  chert  containing  particles  of  glauconite.  Not  previously  recognized  in  111.,  and 
does  not  seem  to  be  recognized  at  Little  Saline  Creek  or  elsewhere  in  Mo.  Probably 
restricted  to  area  of  5 or  0 sq.  ml.  in  southern  111. 

Grassy  Mountain  basalt. 

Miocene  and  Pliocene  (?)  : Southeastern  Oregon. 

K.  Bryan.  1020  <U.  8.  G.  8.  W.  S.  P.  597,  p.  55)  and  B.  C.  Renick.  1930  (Jour.  Geol., 
vol.  38,  p.  500).  (Named  by  Renick.)  Grassy  Mtn  basalt. — Amygduloidnl  olivine 
basalt  overlying  and  In  part  interbedded  with  upper  part  of  Payette  fm.  Underlies 
Idaho  fm.  Thickness  at  least  400  ft. 

Named  for  fact  it  caps  Grassy  Mtn,  Malheur  Co. 

Graters  shales.  (In  Brunswick  formation.) 

Upper  Triassic:  Southeastern  Pennsylvania  (Montgomery  County)  and 
western  New  Jersey. 

D.  B.  McLaughlin.  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  179).  Qrattrs 
shales. — Two  or  three  50-foot  strata  of  dark  sh.,  separated  by  similar  thicknesses 
of  red,  traced  from  Grater's  Ford  [Montgomery  Co.J,  Pa.,  around  end  of  Chalfont 
fault  and  NE.  to  hills  E.  of  Frenchtown,  N.  J.,  a distance  of  about  40  mi.  Are  a 
part  of  Brunswick  fm.  [of  Newark  group]. 

D.  B.  McLaughlin,  1933  (Mich.  Acad.  8ci.,  Arts,  and  Lett.,  vol.  18.  pp.  427,  433). 
Graters  members. — A group  of  3 strata  of  black  sh.,  separated  by  comparable  thick- 
nesses of  ri*d  sh..  occurring  about  2,200  ft.  above  base  of  Brunswick  fm.  in  Silverdale 
section.  The  term  black  sh.  as  here  used  covers  all  gray,  green,  or  black  shales  in 
Brunswick  and  underlying  Lockntong  fm.  Consists  of  (descending)  : (1)  Greenish- 
gray  argillite,  massive.  50  ft.;  (2)  red  sh.,  30  ft.;  (3>  gray-green  thick-bedded  sh., 
70  ft.;  (4)  red  sh..  30  ft.;  (5)  greenish-gray  sh.,  60  ft.  Named  for  excellent  ex- 
posures in  Landis  Brook  Just  W.  of  Grater’s  Ford,  on  Perkiomen  Creek. 

Gratz  shale. 

Upper  Ordovician : Northern  Kentucky  and  southern  Ohio. 

E.  O.  Ulrich.  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22.  pp.  416-418,  509,  pi.  27).  The  first 
of  the  deposits  succeeding  Catheys  fm.  In  Cincinnati  dome  Is  Gratz  sh.,  which  is 
best  developed  on  NW.  margin  of  dome  along  Kentucky  River,  but  is  recognized  In 
a thinner  bed  at  mouth  of  Licking  River  opposite  Cincinnati,  and  somewhat  doubt- 
fully at  several  localities  in  Ohio  and  Ky.  from  20  to  30  ml.  up  the  Ohio.  Seems 
absent  on  southern  margin.  Fauna  much  like  Hermitage.  The  last  of  the  Utica 
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(Fulton  ah.)  overtopping  from  the  N.,  extends  a short  distance  over  N.  flank  of  dome 
and  rests  with  slight  local  uncon.  on  the  Grate.  Of  early  Utica  age. 

R.  S.  Bossier.  1016  t IT.  8.  Nat.  Mus.  Bull.  92,  vol.  2,  pi.  2)  and  1019  (Md.  GeoL  Surv 
Camb.  and  Ord.  vol.,  p.  61).  and  A.  F.  Foerste,  1924  (Canada  Dept.  Mines,  Gevl. 
Surv.  Mem.  138,  No.  121  geol.  ser.,  chart  opp.  p.  68),  divided  Cynthiana  fm.,  of 
late  Trenton  age,  into  (descending)  Rogers  (Jap,  Qratz,  Bromley,  and  Greendale. 

Named  for  Gratz,  Owen  Co.,  Ky. 

Gravel  Head  formation. 

Ordovician : Newfoundland. 

G.  Van  Ingen,  1014  (Table  of  geol.  formations  of  Camb.  and  Ord.  systems  about 
Conception  and  Trinity  Bays,  Newfoundland,  based  upon  1912  13  field  work*. 
(Broadside,  Princeton,  N.  J.,  private  pub.l 

Gravel  Point  stage. 

Middle  Devonian:  Northwestern  Michigan  (Traverse  Bay  region). 

See  under  Charlevoix  utage. 

Graves  sand. 

Upper  Cretaceous:  Southwestern  Arkansas  (Smack over  oil  and  gas  field. 
Ouachita  and  Union  Counties). 

H.  G.  Schneider,  1025  (A.  A.  P.  G.  Bull.,  vol.  9.  No.  7,  pp.  1116-1117).  Grom 
sand  of  Smackover  field  is  35  ft.  thick  and  lieB  460  ft.  below  top  of  Xncatoch 
sand.  Is  also  called  2.400-foot  sand,  the  Meakiu  sand  being  called  2.200-foot 
sand  and  2.300-foot  sand.  Named  for  farm  on  which  was  drilled  the  first 
well  that  produced  from  it. 

Graves  Creek  formation. 

Pleistocene:  Western  Kentucky. 

L.  C.  Glenn,  1912  (Ky.  Geol.  Surv.  Itept.  Prog.  1910  and  1911,  p.  26).  Grarr * 
Creek  fm. — Fine  or  mucky  clay,  sand,  and  gravel.  100  to  175  ft.  thick,  in  Wetetrr 
Co.  Underlies  Recent  alluvium  and  overlies  Union  fm.  (Plfto.).  Assigned  to 
Pldit 

L.  C.  Glenn,  1022  (Ky.  Geol.  Surv.,  ser.  6,  voL  5,  p.  122).  The  larger  part  of 
Graven  Creek  fm.  Is  believed  to  to*  older  than  Union  fm.,  but  It  is  probabi*' 
the  surface  part  may  to*  con  temp,  with  Union  fm.  On  Graves  Creek,  Webster 
Co.,  a well  penetrates  104  ft.  of  this  clay  without  reaching  Its  base.  Assigned  to 
Pleist. 

tGrnvina  series. 

Jurassic  or  Cretaceous  and  Upper  Trinssic:  Southeastern  Alaska  (Gravina 
Island). 

A.  H.  Brooks,  1902  (U.  8.  G.  8.  P.  P.  1,  pp.  40-52,  mnp).  Grarfmi  nerien. — Black 
shales  or  slates  above  and  massive  cgls.  below.  Occurs  at  Dali  Head  and  else- 
where on  8.  end  of  Gravina  Island.  Uncon.  overlies  Vailenar  series.  Is  Mcsoxok, 
probably  early  Cret. 

T.  Chapin,  1019  ( U.  8.  G.  8.  P.  P.  120,  p.  89 ».  “Gravina  series’*  of  Brooks  is  now 
known  to  include  2 sed.  fins,  (one  of  Triassic  age  and  one  of  Jurassic  or  Cret. 
age)  associated  with  volcanic  rocks  of  intermediate  strat.  position. 

Grnvoisnn  glacial  epoch. 

Name  proposed  by  C (R.J  Keyes,  1925  (Pan-Am.  Geol.,  vol.  44,  pp.  140- 
141),  for  time  covered  by  isolated  iwtches  of  a bouldery  till  of  Pleist. 
age  lying  beyond  the  limit  of  Kansan  till  in  Mo.,  and  which  “appears 
to  lx?  older  than  the  Nebraskan  till.” 

Named  for  occurrence  on  Gravois  Creek,  near  Osage  River,  Morgan  Co, 
Mo. 

Keyes  has  also  called  the  deposits  “Gravoisan  series”  and  “Gravolsan  till." 

Gruwunder  sand. 

A subsurface  sand,  of  Jackson  (up]>er  Eocene)  age  and  15  to  25  ft,  thick, 
which  according  to  L.  P.  Teas  and  C.  It.  Miller  (A.  A.  P.  G.  Bull.,  voL 
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17,  No.  12,  pp.  1461,  1464,  1476,  1477,  1033)  lies  In  McElroy  fm.  in 
Humble  Grawunder  No.  C.-l,  at  3,430  ft.  depth  In  Raccoon  Bend  field, 
Austin  Co.,  Tex. 

tG. ray  Band.  (Also  spelled  Grey  Band.) 

Inscriptive  term  applied  In  early  N.  T.  repts  to  the  thin  gray  ss.  later 
named  Thorold  ss.  memb.  of  Albion  ss.  The  term  was  probably  originally 
used  by  Amos  Eaton. 

Gray  porphyry  group. 

Eocene:  Leadville  district,  Colorado. 

S.  F.  Emmons,  1882  (U.  S.  G.  S.  2d  Ann.  Kept.,  pp.  215-230),  1883  (U.  S. 
G.  S.  Leadville  Atlas),  1886  (U.  S.  G.  S.  Mon.  12,  p.  80),  and  1027  (U.  S. 
G.  S.  P.  P.  148),  used  Gray  porphyry  in  a titular  sense.  This  is  a color 
term  applied  to  a group  of  intrusive  porphyries  of  later  age  than  the 
White  porphyry  of  Leadville  dist.  The  restricted  use  of  the  term  in  Leud- 
vlllc  Mon.  12  applied  to  Johnson  Gulch  porphyry,  but  “the  other  bodies" 
which  Emmons  stated  “belong  without  question  to  this  [Gray]  variety” 
included  the  porithyries  now  known  as  Lincoln  porphyry , Evans  Gulch 
porphyry,  Mount  Zion  porphyry,  aud  some  unnamed  porphyritic  rocks. 
Petrographic  description  is  by  W.  Cross,  on  p.  330  of  Mon.  12. 

Grayback  wash. 

Quaternary:  Central  southern  Colorado  (San  Luis  Valley  region). 

G.  M.  Butler,  1910  (Colo.  Geol.  Surv.  Bull.  2,.pp.  59-81,  pi.  2).  Orayback  wash.— 
Heavy  wash,  consisting  of  monxonlte  porphyry,  Carbf.  lss.,  sss.,  and  occasional 
iron-ore  fragments.  Comprises  fragments  of  all  rocks  In  Immediate  vicinity  of 
Grayback  Mtn  and  some  material  not  now  represented  there.  Shafts  50  ft.  deep 
in  Grayback  mining  diet.,  Costilla  Co.,  fall  to  reach  bottom. 

Grayback  formation. 

Devonian:  Northwestern  California  (isirtions  of  Del  Norte  and  Siskiyou 
Counties). 

J.  H.  Maxson,  1033  (Calif.  Jour.  Mines  and  Geol.,  voL  20,  Nos.  1 and  2,  p.  128 
and  mapt.  Orayback  fm. — Argillites,  cherts.  Is.  tin  part  marble),  and  luterbedded 
flows  of  basalt.  In  some  respects  similar  to  Kennett  fm.  of  Shasta  Co.  Dev. 
fossils.  [Little  Grayback.  a peak  in  Siskiyou  Co.,  is  in  midst  of  area  mupped  as 
Grayback  fm.l 

■ Gray  Bull  beds. 

tGray  Bull  member. 

Eocene  (lower)  : Western  Wyoming  (Bighorn  Basin). 

W.  Granger,  1914  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  33,  pp.  202-205).  The  beds 
underlying  Lyslte  fm.  In  Bighorn  Basin  were  referred  by  Sinclair  and  Granger 
to  Knight  fm.,  but  It  now  seems  that  a new  name  is  needed  to  distinguish  this 
most  important  Lower  Ho.  faunal  borixon,  and  Gray  Bull  bed*  is  proposed. 
Consists  of  000  ft.  of  Kya/emorfon-bcnrlng  gray,  red.  and  yellowish  shales;  highly 
fossiliferoua.  Exposed  along  Gray  Bull  River.  Overlies,  apparently  conformably, 
Band  Coulee  bods,  which  are  fossiliferoua  but  do  not  contain  Sy*tcmodon. 

G.  L.  Jepson,  1030  (Am.  Phil.  Soe.  Prnc.,  vol.  €9.  No.  7.  pp.  474,  494).  Oray  Bull 
mrmb.  of  “Fort  Union ” redefined  by  including  in  it,  at  base,  the  200  ft.  of 
red-handed  beds  called  Hand  Coulee  by  Granger,  for  reason  that  representatives 
of  Homoyalaw  were  in  1928  found  In  the  Hand  Coulee,  tbe  apparent  absence  of 
that  genus  being  the  basis  for  separating  the  Hand  Coulee  from  the  overlying 
Gray  Bull  beds  of  Granger,  which  yield  UomoffaUrc  abundantly.  Where  no  uncou. 
is  detected  at  base  of  the  Gray  Bull  as  here  redefined,  the  base  Is  drawn  at  top 
of  sediments  yielding  Eohlppu*  (Bo.). 

According  to  H.  F.  Osborn  (U.  S.  G.  S.  Mon.  55,  1020)  these  beds  are  a 
faunal  zone  belonging  to  his  ffystcmodon-Coryphoflon-Eohippas  zone.  The 
U.  S.  Geol.  Survey  does  not  apply  geographic  names  to  faunal  zones. 
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tGray  Cliff  group. 

Jurassic  (?)  : Central  southern  Utah  (Henry  Mountains  region). 

G.  K.  Gilbert,  1877  (Geology  Henry  Mtns,  pp.  6,  7).  Gray  Cliff  group  (also  Gray 
Cliff  **.). — Massive  cross-laminated  s buff  to  red,  600  ft.  thick,  underlying 
Flaming  Gorge  group  and  overlying  Vermilion  Cliff  group.  Often  difficult  to 
distinguish  by  color  from  Flaming  Gorge  and  Vermilion  Cliff  groups.  [Derivation 
of  name  not  stated.] 

Replaced  by  Navajo  ss.,  the  more  widely  applied  name.  (See  A.  A.  Baker, 
C.  H.  Dane,  and  J.  B.  Reeside,  Jr.,  U.  S.  G.  S.  P.  P.  183,  193a ) 

tGray  Cliff  sandstone. 

See  t Gray  Cliff  group. 

tGray  Cliff  limestone. 

Mississippian : Southeastern  Arizona. 

See  under  Modoc  Is. 

Graydon  channel  sandstone. 

Pennsylvanian:  Western  and  central  Missouri. 

A.  Winslow,  1894  (Mo.  GeoL  Surv.  vol.  7,  pp.  422-425).  Graydon  Spring*  **.  and 
cgl. — Remnants  of  more  or  less  friable,  usually  micaceous  ss.  of  red  or  yellow 
color,  25  or  more  ft.  thick,  usually  underlain  by  cgl.  made  up  of  pebbles  and 
boulders  of  Lower  Carbf.  chert.  The  ss.  and  cgl.  rest  uncon.  on  Lower  CarbL 
Iss.,  occupying  depressions  in  latter.  Shore  deposit  laid  down  probably  in 
early  Coal  Measure  times. 

B.  N.  Babcock  and  J.  Minor,  1904  (Bradley  Geol.  Field  Sta.  Drury  Coll.  Bull-, 
vol.  1,  pt.  1,  pp.  22-27).  State  Geol.  Buckley,  in  speaking  of  this  river  fm. 
[Graydon  ss.]  where  it  occurs  ns  a cgl.  filling  old  river  channels,  differentiates 
btw.  this  and  Graydon  proper.  The  fm.  filling  the  channels  he  terms  Saline  Crer k 
cave  cgl.,  and  this  is  In  places,  he  says,  overlain  by  the  Graydon.  This  Saline 
Creek  cave  cgl.  would  seem  to  be  but  the  lower  or  local  beds  of  Graydon  ss. 
and  cgl.  The  fm.  is  of  river  and  estuary  origin.  The  deposit  at  Graydon 
Springs  would  seem  to  bo  the  remains  of  a great  river. 

F.  B.  Van  Horn,  1905  (Mo.  Bur.  Geol.  and  Mines  vol.  3.  2d  ser.).  Graydon  as.. 
2 to  70  ft.  thick  In  Moniteau  Co.,  uncon.  overlies  Burlington  and  Chouteau 
lss.  and  at  least  in  one  place  the  Coal  Measures  shales. 

Named  for  exposures  at  Graydon  Springs,  Polk  Co. 

Graydon  shales. 

Pennsylvanian:  Southwestern  Missouri  (Green  County). 

E.  M.  Shepard,  1905  (Bradley  Geol.  Field  Sta.  Drury  Coll.  Bull.,  VoL  1,  p.  56). 
Graydon  tthalc*. — Soft  olive-green,  sometimes  carbonaceous  shales  or  soapstone, 
frequently  containing  fossil  leaves,  evidently  in  pockets,  in  Graydon  as.,  and 
associated  with  clays. 

tGraydon  Springs  .sandstone  and  conglomerate. 

See  Graydon  channel  ss. 

Grayhorse  limestone  member  (of  Sand  Creek  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

K.  C.  Heald,  1918  (U.  S.  G.  S.  Bull.  G86K,  p.  130).  [The  strat.  section  of  rocks 
exposed  in  T.  27  N.,  B.  7 E.,  Osage  Co.,  shows  a thin  Is.,  called  Qrayhoritc  U.. 
lying  85  ft.  below  Foraker  Is.  and  57  ft.  below  a micaceous  ss.  This  Is.  was  named 
by  C.  F.  Bowen  in  Bull.  686L,  but  Ileald's  chapter  In  Bull.  686K  was  released 
before  Bowen's  rept  In  Bull.  686L.] 

C.  F.  Bowen.  1918  (U.  8.  G.  8.  Bull,  686L,  p.  138).  Grayhorne  1*.— Dark  brownish 
gray  crystalline  conglomeratic  Is.,  usually  2±  ft.  thick  but  locally  4 ft.  thick. 
Contains  numerous  small  pebbles  ranging  in  size  from  mere  grains  to  that  of 
a large  pea.  which  weather  dirty  white  and  give  rock  a mottled  appearance. 
In  most  places  contains  numerous  large  specimens  of  Myalina  aubquadrata , some 
of  which  are  3 or  4 in.  in  longest  dimension.  The  outcrops  on  steep  slopes 
break  off  in  large  slabs  as  much  as  10  ft.  across  which  strew  the  slope  below. 
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Is  older  than  Foraker  Is.  and  younger  than  Stonebreaker  la.  Named  for  excellent 
exposure  on  crest  of  Little  Grayhorse  anticline,  In  NWVt  see.  11*  T.  24  N.,  B. 

0 a 

Basal  memb.  of  Sand  Creek  fm.  (See  under  Band  Creek  fm.  Also  see, 
1036  entry  under  Cancyville  Is.) 

Grayhorse  sand. 

A subsurface  sand*  of  Penn,  age,  in  central  northern  Okla.,  reported  to 
correlate  with  a part  of  Pawhuska  fm. 

Grayson  marl  member  (of  Denison  formation). 

Lower  Cretaceous  (Comanche  series)  : Northeastern  Texas  and  central 
southern  Oklahoma. 

F.  W.  Cragln,  1804  (Colo.  Coll.  Studies,  voL  5,  pp.  45-48).  Grayson  marls. — 
Yellow,  highly  calc.,  sparingly  aren.,  fossiliferous  marls,  15  to  40  ft.  thick.  Top 
memb.  of  Kxogyra  arictina  marl  and  of  Main  Street  Is.  in  Cooke  and  Grayson 
Counties.  Overlies  Choctaw  la.  memb.  of  Main  Street  la. 

R.  T.  Hill,  1001  <U.  S.  G.  S.  21st.  Ann.  Kept.,  pt.  7,  pp.  114-115.  121-124,  245, 
240-249,  200-271,  pis.  7,  18).  restricted  Main  Street  Is.  to  beds  underlying 
Grayson  marl,  or  to  those  called  “Choctaw  la.”  by  Cragin.  He  defined  Grayson 
marl  as  grayish  marls,  lighter  colored  than  Main  Street  la.,  15  to  GO  ft.  thick,  and 
as  forming  top  memb.  of  Denison  fm.  This  is  definition  followed  by  U.  S.  Geol. 
Survey. 

Named  for  numerous  outcrops  in  Grayson  Co.,  Tex. 

Grayson  granite  gneiss. 

Pre-Cambrian:  Southwestern  Virginia  (Grayson  County). 

A.  I.  Jonas.  1028  (Va.  Geol.  Sorv.  prel.  ed.  of  geol.  map  of  Va.).  Grayson  granite 
gneiss. — Porphyritic  blotite  granite  gneiss  containing  coarse  pink  to  white  feldspar 
phenocrysts  with  numerous  dark  schistose  layers  and  cut  by  pegmatite.  Proba- 
bly »=  part  of  Cranberry  granite.  Covers  most  of  Grayson  Co. 

A.  I.  Jonas,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  40,  No.  1,  p.  55),  changed  this  name  to 
Grayson  granite. 

tGraysonton  formation. 

Cambrian  (Middle  and  Lower)  : Southwestern  Virginia. 

M.  R.  Campbell.  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pp.  171.  175.  183,  and  pL  4). 
Graysonton  fm. — Complex  mass  of  red  and  green  shales  and  Interbedded  l»s.,  the 
lss.  generally  siliceous,  showing  gradual  transition  from  the  siliceous  green  gh.  to 
a solid  Is.,  the  whole  highly  charged  with  iron  and  giving  rise  to  deep-red  soils ; 
occasionally  a bed  of  pure  blue  Is.  is  seen,  hut  they  are  not  common.  No  reliable 
estimate  of  thickness.  Apparently  unfossillferous.  but  probably  of  Middle  or  Lower 
Camb.  nge.  Basal  Paleozoic  fm.  Underlies,  apparently  conformably,  Sheuandoah  Is. 

Same  as  Watauga  sh.,  which  has  been  mapped  over  large  area. 

Named  for  Graysonton,  Montgomery  Co. 

tGray  Sparry  Is. 

A name  applied  in  early  New  York  repts  to  Onondaga  Is. 

Grayville  formation. 

Pennsylvanian : Indiana. 

See  1935  entry  under  St.  Wendell  as. 

tGreat  limestone.  (In  Monongahela  formation.) 

Pennsylvanian:  Western  Pennsylvania  and  northern  West  Virginia. 

H.  D.  Rogers,  1839  (Pa.  Geol.  Surv.  3d  Ann.  Rept.).  The  Great  Is.  deposits  consist 
of  numerous  beds  of  Is.  separated  by  thin  seams  of  sh.,  and  aggregate  51  to  72  ft. 
in  thickness.  Occur  in  up|>er  part  of  Pittsburgh  series,  being  separated  from 
underlying  Pittsburgh  coal  by  75 ± feet  of  sh.  and  as. 

H.  D.  Rogers,  1858  (Geol.  Pa.,  vol.  2,  pt.  1,  pp.  503-507).  Great  Is.  bed. — A series 
of  alternating  calc,  and  argill.  strata  00  to  70  ft.  thick.  Is  older  than  Unlontown 
15 1027  0 — 38 — 65 
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coal,  younger  than  Redstone  coal,  and  includes,  about  in  middle,  the  Sewickley  coal. 
The  Is.  overlying  the  Sewickley  coal  is  22+  ft.  thick,  and  the  Is.  underlying  it  25 ± 
ft.  thick.  [As  thus  defined  “Great  Is.”  apparently  included  Unlontown  Is.  at  top, 
Ben  wood  Is.,  and  Flshpot  Is.] 

J.  J.  Stevenson,  1876  (2d  Pa.  Geol.  Surv.  Kept.  K).  Great  Is. — I propose  to  limit 
this  term  to  the  double  mass  occurring  btw.  Unlontown  and  Sewickley  coals.  It 
is  usually  in  2 divisions  but  in  one  place  It  Is  in  3 divisions. 

F.  Platt,  1877  (2d  Pa.  Geol.  Surv.  Kept.  H#),  applied  the  names  Great  Pittsburg  U 
and  Pittsburg  l*.  group  (pp.  88,  100)  to  lss.  extending  from  top  of  Unlontown  Is. 
to  base  of  Redstone  Is. 

The  descriptive  term  “Great  Is.”  as  used  in  Pa.  repts  for  many  years 
included  the  Benwood  and  Unlontown  Is.  members  of  Monortgahela  fm. 

tGreat  conglomerate. 

Pennsylvanian:  Appalachian  region. 

J.  P.  Lesley.  1856  (Manual  of  coal,  pp.  01-105).  The  Great  Cgt.,  No.  XII  (Mill- 
stone Grit  of  Europe).  Underlies  the  Lower  [coalj  series  and  consists  of  an  tipper 
cgl.  15  ft.  thick,  a middle  sh.  50  ft.  thick,  and  a basal  cgL  30  ft.  thick.  [Corre- 
sponds to  Pottsville  fm.  of  present  terminology.) 

Great  conglomerate. 

Pre-Cambrian  (Kewecnawan) : Northern  Michigan  and  Wisconsin. 

R.  D.  Irving,  1883  (U.  S.  G.  8.  Mon.  5.  pp.  186.  etc.,  pis.  17  and  18).  The  Greas 
cgl. — Bed  88.  and  cgl.  underlying  Lake  Shore  trap  and  overlying  Marvlne’s  Group  C 
[Eagle  River  group]  of  Eagle  River  section.  Thickness  2,200  ft. 

Is  basal  fm.  of  Copper  Harbor  group. 

Named  for  fact  it  was  supposed  to  be  very  much  thicker  than  Outer  cgl. 
Is  well  established  In  the  literature. 

tGreat  gabbro. 

A name  applied  in  some  early  repts  to  Duluth  gabbro. 

tGreat  Rend  conglomerate. 

Name  applied  in  some  early  repts  to  Olenn  cgl.  of  Warren  Co.,  NW.  Pa. 
(See  first  entry  under  Olean  cgl.)  According  to  F.  A.  Randall  (2d  Pa. 
Geol.  Surv.  Kept.  I,  pp.  51-54,  1875)  the  cgl.  at  Great  Bend,  Warren  Co., 
is  40  ft.  thick. 

Great  Bend  limestone.  (In  Chemung  formation.) 

Upper  Devonian:  Northeastern  Pennsylvania  (Susquehanna  County). 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  G,,  p.  91).  Oread  Bend  Is. — Passing 
down  to  Susquehanna  River  we  find  a thin  calc,  layer,  filled  with  Chemung  shell*, 
at  400  ft.  below  base  of  “Fort**  76  cliff  or  New  Milford  lower  ss.  The  layer 
varies  from  % ft.  to  2 ft.  in  thickness  and  sometimes  disappears  entirely.  It 
occurs  on  land  of  Mr.  Lusk,  about  20  ft.  above  level  of  the  Susquehanna.  Rests 
on  finely  laminated  shales,  apparently  with  uncon.  in  some  places.  Is  present  at 
Great  Bend,  Susquehanna  Co. 

Groat  Bend  coal  group. 

A term  applied  to  a group  of  strata  in  lower  part  of  Tongue  River  momb. 
of  Fort  Union  fm.  in  SW.  N.  Dak.,  and  including  coals  G,  H,  and  I. 
(See  A.  G.  Leonard,  1006,  N.  Dak.  Geol.  Surv.  5th  Bien.  Rept.) 

Great  Blue  limestone. 

Mississippian  (upper) : Central  northern  Utah  (Oquirrh  Mountains 

region). 

J.  E.  Spurr,  1895  (U.  S.  G.  S.  16th  Ann.  Kept.,  pt  2,  pp.  374-376).  Great  Blue  Is. — 
In  Mercur  mining  disk  consists  of  (descending):  (I)  Massive  dark-blue  Is. 
interbedded  with  sss.,  1,000  ft.;  (2)  black  sh..  100  ft.;  (3)  massive  dark-blue  Is.. 
2,500  ft.;  (4)  black  sh.  25  ft.;  (5)  massive  dark-blue  is.,  1.000  ft.  Underlies 
Upper  Intercalated  series  (alternating  sss.  and  lss.)  and  overlies  Lower  Inter- 
calated scries  (alternating  thin  lss.  and  calc,  sss.).  Occupies  most  of  Mercur 
Basin.  Max.  thickness  5,000 ± ft. 
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J.  Gllluly,  1932  (U.  S.  G.  S.  P.  P.  173,  pp.  7,  29-31,  32).  “Great  Blue”  Is.  [re- 
defined].— Consists  of  a lower  and  an  upper  Is.  separated  by  ghaly  beds,  85  ft. 
thick,  herein  named  Long  Trail  sh.  tnemb.  The  lower  Is.  is  500±  ft.  thick, 
according  to  4 measurements  by  writer,  instead  of  1,000  ft.  as  reported  by  Spnrr. 
The  upper  Is.  is  blue-gruy  Is.  like  the  lower  is.  and  contains  sporadic  chert  layers, 
some  sandy  Is.,  and  a very  subordinate  quantity  of  black  sh.  In  places  the  upper 
200  to  300  ft.  of  upper  Is.  memb.  consists  of  interbedded  Is.  and  sh.  Estimated 
thickness  of  upper  Is.  3,000±  ft.  The  upper  black  sh.  of  Spurr  and  the  overlying 
limy  shales  and  interbedded  Iss.,  aggregating  1,140  ft.,  are  here  separated  from 
the  “Great  Blue”  Is.  and  named  Manning  Canyon  sh.  The  “Great  Blue”  Is. 
rests  on  Humbug  fm.  (“Lower  Intercalated  series”  of  Spurr). 

The  term  “Great  Blue  Is.,’*  although  nongeo  graphic,  is  so  well  known  to 
mining  public  that  no  attempt  has  been  made  to  replace  it  with  a 
geographic  name. 

tGreat  Carolinian  bed. 

See  t Carolinian  bed. 

tGreat  Copper  Harbor  conglomerate. 

A name  that  has  been  applied  to  Great  egl.,  of  Copper  Harbor  group. 

tGreat  Falls  coal  series. 

tGreat  Falls  group. 

Lower  Cretaceous:  Central  northern  Montana  (Great  Falls  region). 

J.  S.  Newberry,  1887  (School  Mines  Quart.,  vol.  8,  p.  328).  Great  Falls  coal 
Keries  is  Lower  Cret.  and  exact  synonym  of  Kootenle  of  Canada.  [In  1891  (Am. 
Jour.  Scl.,  3d,  vol.  41.  p.  193)  Newberry  called  the  beds  Great  Falls  group , and 
repeated  statement  that  they  are  same  as  Kootenle  of  Canada.] 

Replaced  by  Kootenai  fm.,  the  older  name. 

Great  Slave  group. 

Pre-Cambrian  (upper  Iluronlan?)  : Canada. 

C.  II.  Stockwell  (Canada  Geol.  Surv.  Suram.  Rept.  for  1932,  part  C).  OccurB  on 
Great  Slave  Lake,  Canada. 

Great  Smoky  conglomerate. 

Lower  Cambrian : Western  North  Carolina,  eastern  Tennessee,  and  central 
northern  Georgia. 

A.  Keith,  1907  (U.  S.  G.  S.  Nantahala  folio.  No.  143.  p.  3).  Great  Smoky  cgl. — 
Cgl.,  8s.,  qtzite,  graywacke,  mica  schist,  garnet  schist.  and  si.  Original  character 
of  beds  is  plainest  in  the  cgls.,  whose  layers  are  1 to  50  ft.  thick.  All  of 
rocks  except  the  si.  have  a decided  gray  color,  becoming  whitish  on  exposure  and 
weathering  of  contained  feldspar.  The  cgl.  pebbles  are  not  often  coarse  and 
seldom  exceed  half  an  inch  in  length.  From  this  they  grade  into  coarse  and 
fine  hks.,  qtzites,  and  graywackes.  Traced  southward  less  and  less  cgl.  is  found. 
There  is  always  a heavy  bed  at  top,  however,  and  usually  several  near  base. 
Interbedded  with  the  coarse  rocks  are  numerous  seams  and  beds  of  light-  and 
dark-gray  schist  and  darker  si.,  usually  less  than  a foot  thick,  but  in  places 
25  or  30  ft.  thick.  Thickness  of  fm.  5,500  to  6,000  ft.  Underlies  Nantahala 
si.  and  overlies  EHwassee  si. 

Named  for  extensive  development  in  Great  Smoky  Mtns,  in  S.  part  of 
Knoxville  quad.,  which  adjoins  Nantahala  quad,  on  N. 

Greece  Ranch  horizon. 

Oligocene:  Southwestern  Washington  (southwestern  Lewis  County). 

B.  L.  Clark,  1924  (Pan-Pacific  Scl.  Cong.,  Australia,  1923,  Proc.,  vol.  1,  p.  877). 
At  present  writer  recognizes  at  least  5 distinct  Eocene  faunas  in  western  No.  Am., 
with  suggestion  of  a sixth.  Four  of  these  have  been  proved  not  only  to  represent 
distinct  faunal  units,  but  strat.  units  as  well — that  is,  the  fms.  containing  the 
different  faunas  are  separated  one  from  the  other  by  unconformities  in  certain 
areas  ut  least.  The  Greece  Ranch  horizon  is  the  sixth  and  questionable  Eo. 
horizon.  The  fauna  may  possibly  be  Eo.  It  was  collected  from  Greece  ranch 
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locality  near  Voder,  on  Cowlitz  River,  and  from  beds  which  rest  uneon.  on 
Cowlitz  fro.  and  are  strati  graphically  below  beds  of  Lincoln  horizon.  It  i* 
very  possible  the  fauna  represents  uppermost  Eo.  The  determination  of  what 
is  upper  Eo.  and  Ollg.  in  western  No.  Am.  is  indirect. 

L.  G.  Hertlein  and  C.  II.  Crickmay,  1925  (Am.  Phil.  Soc.  Proc..  vol.  64,  No.  2. 
pp.  242-246).  The  oldest  of  the  4 Olig.  faunas  of  Wash,  is  known  only  at 
Greece's  ranch,  on  left  bank  of  Cowlitz  River  % mi.  below  village  of  Toledo. 
The  fuunn  was  discovered  by  Anderson  and  Martin  and  was  described  by  Dickerson 
in  1917  (Calif.  Acad.  Sd.  Proc.,  4th  ser.,  vol.  7,  pp.  157-182).  A few’  more 
species  were  added  in  1918  by  K.  E.  Van  Winkle  (Unlv.  Wash.  Pub.  GeoL,  voL 
1,  No.  2,  pp.  81-92).  Presumably  the  next  younger  fauna  than  Greece  Ranch 
is  the  Barbatia  nierriami  fauna,  which  occurs  in  Lower  Porter  beds  of  Porter 
and  Oakville  and  definitely  underlies  Upper  Porter  bed*.  (Their  4 Olig.  sub- 
divisions are  (descending)  Blakeley.  Porter,  Lincoln,  and  Greece  Ranch.] 

T.  J.  Etherington,  1931  (Unlv.  Calif.  Pub..  Bull.  Dept.  Geol.  Sol.,  vol.  20.  No. 
5,  pp.  88-56),  assigned  Greece  Rotxch  horizon  to  oldest  Ollg.,  and  stated  that 
it  rested  with  marked  uncon.  on  Eocene. 

Sop  also  Grk’S  Ranch  horizon. 

Greeley  gypsum.  (In  Stunner  group.) 

Permian : Central  Kansas. 

F.  W.  Crngln,  1896  (Colo.  Coll.  Studies,  vol.  6.  p.  10).  Greeley  j jyp. — A gyp.  bed 
in  Geuda  salt  measures,  about  100  ft.  higher  stratlgraphically  than  Hope  gyp. 

G.  P.  Grlmsley,  1899  (Unlv.  Geol.  Surv.  Kann.,  voL  5.  pp.  5S-61),  gives  further 
description  of  this  gyp.  bed. 

Named  for  Greeley  Twp,  Saline  Co. 

Green  sand. 

A subsurface  sand,  lying  at  1,850  to  1,900  ft.  depth,  in  Lawrence  Co.,  III. 

Greenberry  formation. 

Mississippian : British  Columbia. 

W.  A.  Johnston  and  W.  L.  Uglow,  1920  (Canada  Geol.  Surv.  Mem.  149,  p.  20). 

t Greenbrier  series. 

Mississippian:  Pennsylvania  and  northern  West  Virginia. 

J.  J.  Stevenson,  1878  (2d  Pa.  Geol.  Surv.  Rept.  K,).  If  it  is  thought  best  to  replace 
Umbral  by  a geographical  term,  the  scries  might  be  called  Greenbrier  scries,  from 
Greenbrier  River,  in  W.  Va.  Maui  h Chunk  is  objectionable,  because  at  that  locality 
only  shales  occur,  a condition  characterizing  the  series  only  in  central  and  eastern 
Pa.,  while  In  all  the  rest  of  the  enormous  area  In  which  this  series  is  exposed 
there  is  a large  proportion  of  Is.  In  Pocahontas  Co.,  W.  Va.,  along  Greenbrier 
River,  the  conditions  are  a mean  btw.  the  extremes  of  Is.  and  sh.,  so  that  the 
loculity  would  he  a fitting  one  from  which  to  name  the  series.  Underlies  Potts- 
ville  cgl.  and  overlies  Pocono  ss.  Includes  (descending)  Upper  Mnuch  Chunk 
shales  (Including  Sharon  group  of  coal  beds)  82 -f  ft.;  Mountain  Is.  (exposed  In 
Loyalhanna  Gap)  ; Lower  Maucb  Chunk  shales  90  ft.,  and  Siliceous  [Loyalbanna] 
Is.  50  ± ft. 

Includes  Mnuch  Chunk  sh.  and  Loyalhanna  Is. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  142).  (See  this 
entry  under  Cameron  red  sh.  memh .] 

Greenbrier  limestone. 

Mississippian:  Southern  Pennsylvania,  western  Maryland,  northern  West 
Virginia  and  Virginia. 

W.  B.  Rogers,  1879  (Macfarlane’s  Geol.  Ry.  Guide,  p.  179).  Grecnbriar  Is.  underlie* 
Greenbrlar  shales  [Maucb  Chunk  sTi.l  and  overlies  Montgomery  grits  and  coal 
measures  (Pocono  ss.].  Is*=  Umbral  shales  of  Pa. 

I.  C.  White,  1882  (The  Virginias,  vol.  3.  pp.  102-103).  Mountain  or  Greenbrier  Is. — 
Underlies  Greenbrier  or  Maucb  Chunk  sh.  and  overlies  Vespertine  or  Pocono  of 
Pa.  At  base  the  "Siliceous  Is.,”  105  ft.  thick,  is  tentatively  included,  although 
in  writer’s  opinion  it  really  belongs  to  Vespertine. 
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In  some  subsequent  repts  the  fSillceous  (Loyalhnnna)  Is.  was  treated  as  a 
distinct  fm.,  and  in  other  repts  it  was  included  in  either  Greenbrier  Is. 
or  Pocono  ss.  It  is  now  treated  by  U.  S.  Geol.  Survey  as  a distinct  fm. 
in  Pa.  and  as  a memb.  of  Greenbrier  Is.  in  western  Md.  and  northern  Va. 
and  W.  Va..  where  the  Greenbrier  replaces  lower  port  of  Mauch  Chunk  sh. 
It  Is  considered  to  be  of  post-Ste.  Genevieve  age. 

Named  for  exj)osures  on  Greenbrier  River,  Pocahontas  Co.,  W.  Va. 

fOrcenbrier  shales. 

Mississippi  an  : West  Virginia. 

W.  B.  Rogers,  1879  (Mncfarlane’s  Geol.  Ry.  Guide,  p.  179).  Greenbriar  shales  of  Va. 
and  W.  Va.  underlie  Great  cgl.  and  cgl.  coal  group  (XII  of  Pa.)  and  overlie  Green- 
briar  Is.  Are  ■*  Rogers’  Umbrul  shales  of  Pa. 

Same  as  Mauch  Chunk  sli.,  the  name  now  in  common  use. 

Greenbush  cyclical  formation. 

A name  applied  by  H.  R.  Wanless  (111.  Geol.  Surv.  Bull.  00,  1931,  pp. 
179-193)  to  a portion  of  upper  part  of  Pottsville  fm.  (Penn.)  of  central 
western  111.,  based  upon  the  rliythmic-cycle  theory  of  sedimentation. 
Derivation  of  name  not  stated. 

Greencastle  bed. 

Middle  Ordovician:  Central  southern  Pennsylvania  (Franklin  County). 

R.  S.  Bnssler,  1919  (Md.  Geol.  Surv.  Camb.  and  Ord.  vol.,  pp.  49,  133,  120,  140-147, 
152,  153,  154).  Greencastle  bed. — Heavy  Impure  la.,  0 to '200  ft.  thick,  forming 
top  memb.  of  Chambersburg  la.  Not  developed  in  Md.  Deposited  in  trough  ex- 
tending from  near  Mason-Dlxon  line  through  Greencastle,  Pa.  Not  known  else- 
where In  No.  Am.  Occurs  btw.  Black  River  and  Trenton  time  of  N.  Y.  [On 
p.  154  he  says  it  is  late  Black  River  or  early  Trenton.]  Lies  uncon.  on  Christiana 
bed. 

Green  Cove  beds. 

Eocene:  Western  Wyoming  (Wind  River  Basin). 

II.  E.  Wood,  2d,  1934  (Am.  Mus.  Nat  II  1st.  Bull.,  vol.  67.  art.  5.  pp.  245-249). 
Green  Core  beds. — Name  suggested  provisionally  for  “so-called  Brldger”  of  Wind 
River  Basin,  from  the  section  at  Green  Cove,  E.  of  Hailey,  “so-called  Brldger"  being 
an  unwieldy  term.  Sinclair  and  Granger  (1911)  described  this  Brldger  (?)  as 
consisting  of  375  ft.  of  ss.,  sh.,  and  tuff  lying  btw.  the  red  banded  clays  of  the 
Wind  River  [below]  and  the  Uinta  [?]  shales  [above],  and  ns  conformable,  so  far 
ns  known,  with  the  Wind  River  and  as  possibly  uncon.  (erosionul)  with  Uinta  [?|. 
Writer  found  distinct  uncon.  at  base  of  the  beds,  where  they  rest  on  red-banded 
Lost  Cabin  beds.  Berry  (1925  aud  1930)  has  reported  the  flora  from  the  beds  as 
approx.«=Green  River.  The  beds  are  probably  — some  part  of  the  Brldger  or  Lower 
Uinta.  [The  so-called  "Lower  Uinta“  of  Uinta  Basin,  Utah,  ls  = upper  part  of 
Bridger  fm.  of  Bridger  Basin.  Wyo.,  and  is  Included  in  Brldger  fm.  by  U.  8. 
Geol.  Survey.] 

fGreen  Orinoidal  limestone. 

A descriptive  term  applied  in  early  Pa.,  W.  Va.,  Ohio,  and  Md.  repts  to 
Ames  Is.  member  of  Coneniaugh  fm. 

Greendale  limestone.  (In  Cyntbiana  formation.) 

Middle  Ordovician  (Trenton) : Central  northern  Kentucky. 

A.  F.  Foerste,  1906  (Ky.  Geol.  Surv.  Bull.  7,  pp.  10,  19,  211).  Greendale  bed. — 
Name  suggested  by  J.  M.  Nickles  for  argill.  Isa.  lnterbedded  with  calc,  clays  aud 
clay  shales,  constituting  lower  part  of  Cyntbiana  fm.  Overlies  Perryville  (top 
dlv.  of  Lexington  fm.)  and  underlies  Point  Pleasant  Ulv.  (named  by  Orton)  of 
Cynthluna  fin.,  which  is  characterized  by  distinctly  less  argill.  material  and  by 
presence  in  some  localities  of  80  percent  of  calcium  carl*onate  and  12  percent  of 
mag.  carbonate,  with  very  little  silica  or  alumina,  but  along  Ohio  River  the 
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siliceous  material  In  lss.  at  top  of  Cynthiana  fm.  Is  increased  to  10  to  20  percent. 
Thickness  of  Cynthlnna  fm.  40  to  90  ft.  [Thickness  of  subdivisions  not  stated. 
See  also  under  Nicholas  Is.) 

A.  F.  Foe  rate,  1909  (Denison  Univ.  Scl.  Lab.  Bull  vol.  14,  pp.  289-324),  divide! 
Cynthlnna  fm.  into  (descending)  Nicholas  Is.,  Oreendale,  and  Perryville,  and  re- 
peated this  classification  in  1910  (Denison,  vol.  16).  In  1914  (Cincinnati  Soc. 
Nat.  Hist.  Jour.,  voL  21,  pp.  109-145)  Foerste  introduced  Millersburg  Is. 
or  Orthorhynchula  phase  of  Cynthiana  fm..  and  stated  that  it  had  been  included  in 
Oreendale  div.  of  Cynthiana  fm.  in  former  papers ; also  that  “the  Oreendale  mernb. 
as  developed  near  Islington  is  regarded  as  approx,  equiv.  of  the  much  more  richly 
fossiliferous  Millersburg  Is.  further  eastward.” 

A.  M.  Miller,  1915  (Am.  Jour.  8ci.,  4th,  vol.  40.  pp.  651-657)  and  1919  (Dept.  GeoL 
and  Forestry  of  Ky.,  ser.  5.  Bull.  2),  divided  Cynthiana  fm.  Into  Point  Pleasant  is. 
above  and  Oreendale  Is.  below  (the  Perryville  being  excluded  from  Cynthiana). 

K.  8.  Bassler,  1915  (U.  S.  Nat.  Mus.  Bull.  92,  vol.  2,  pi.  1)  and  1919  (Md.  GeoL 
8urv.  Comb,  and  Ord.  vol.,  p.  51),  and  A.  F.  Foerste.  1924  (Canada  Dept.  Mines 
Geol.  Surv.  Mem.  138,  No.  121  geoi.  ser.,  chart  opp.  p.  58),  divided  Cynthiana  fm. 
into  (descending)  Rogers  Gap,  Oratz,  Bromley,  and  Oreendale. 

Probably  named  for  Oreendale,  Fayette  Co. 

Greene  formation.  (Of  Dunk&rd  group.) 

Permian:  Southwestern  Pennsylvania,  western  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

J.  J.  Stevenson,  1876  (2d  Pa.  Geol.  Surv.  Rept.  K,  pp.  35-44).  Greene  County 
group. — Includes  all  the  rocks  of  the  Upper  Barren  Series  above  Upper  Wash- 
ington Is.  Thickness  800 ± ft.  Satisfactorily  exposed  only  In  Greene  Co.,  although 
It  has  a considerable  thickness  in  Washington  Co.  Typical  section  is  in  Centre 
Twp,  Greene  Co.,  Pa.  IThe  foregoing  definition  conforms  to  present  usage.] 

Top  fra.  of  Dunkard  group.  The  present  Pa.  Geol.  Survey  classifies  the 
Dunkard  as  a series  and  the  Greene  as  a group.  The  U.  S.  Geol.  Survey 
classifies  the  Dunkard  as  a group  and  the  Greene  and  Washington  as  fm*. 

Named  for  exposures  on  high  lands  of  central  and  SW.  parts  of  Greene 
Co.,  Pa. 

tGreene  County  group. 

Permian  and  Pennsylvanian:  Western  Pennsylvania. 

H.  D.  Rogers,  1858  (Geol.  Pa.,  vol.  2,  pt.  1,  pp.  503-507).  Upper  or  Greene  County 
group. — Includes  Pittsburg  coal  at  base  and  a considerable  thickness  of  strata 
above  Waynesburg  coal.  Thickness  800  to  900  ft.  [As  thus  used  the  name  covers 
all  of  Monongahela  fm.  and  part  at  leust  of  overlying  Dunkard  group.  The  term 
“Greene  County  group”  lias  also  been  used  in  a restricted  sense,  or  for  the  beds 
now  known  as  Greene  fm .J 

Greenfield  dolomite. 

Silurian  (Cayugan)  : Western  Ohio  and  Vanceburg,  Kentucky. 

E.  Orton,  1871  (Ohio  Geol.  Surv.  Rept.  Prog.  1870,  p.  307  and  fig.  1,  opp.  p.  3101. 
Greenfield  stone. — The  Helderberg  Is.  of  Highland  Co.  (SW.  Ohio].  Thickness 
15-100  ft.  Overlain  by  Dev.  black  sL  and  underlain  by  Hillsboro  ss.,  top  fm.  of 
Niagara  group. 

E.  Orton,  1874  (Ohio  Geol.  Surv.  vol.  2,  pt.  1).  Greenfield  stone. — In  all  SW.  Ohio  the 
Helderberg  Is.  or  Waterliine  group  can  be  perfectly  distinguished  by  local  name 
Greenfield  stone,  derived  from  its  most  extensive  and  valuable  exposures,  which 
occur  at  Greenfield,  Highland  Co.  Consists  chiefly  of  even,  thin-bedded  light-brown 
mag.  Is.  scarcely  to  be  distinguished  in  chemical  composition  from  the  heavy  beds  of 
Niugura  Is.  beneath,  but  it  bas  peculiarities  of  color  and  bedding  that  serve  to 
distinguish  it  from  all  other  lss.  associated  with  it.  It  disappears  at  Latham. 
Pike  Co.,  and  is  not  seen  again  till  a few  ml.  below  Buffalo,  N.  Y. 

A.  W.  Grabnu,  1898  (Sci.,  n.  s.,  vol.  8,  p.  800).  I propose  to  call  the  so-called  ‘•bull- 
head” Is.  of  vicinity  of  Buffalo,  N.  Y.,  the  Greenfield  Is.,  from  town  in  i SW.  J Ohio 
near  which  this  bed  both  attains  strong  development  and  afforded  the  first  fossils 
described  from  It. 
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C.  S.  Prosser,  1903  (Jour.  Geol.,  vol.  11.  btw.  pp.  519  and  548).  Grabau'*  name 
Greenfield  In.  (1898)  Is  certainly  appropriate  for  “Lower  Ilelderberg  or  Waterllme 
fm.”  In  central  and  southern  Ohio  in  case  further  study  shows  that  Monroe  fm.  is 
not  suitable  for  the  Waterllme  In  this  part  of  8tate. 

A.  W.  Grabau,  1906  (N.  Y.  State  Mus.  Bull.  92,  pp.  120-124),  used  Coblcskill  ( Bull - 
head)  Is.  Tor  western  N.  Y.  and  stated:  The  name  Greenfield  Is.  has  been  used  by 
the  author  for  this  western  type  of  the  Cobleskill,  from  Greenfield,  Ohio,  where  It  is 
well  developed. 

According  to  A.  C.  Lane,  C.  S.  Prosser,  W.  H.  Sherzer,  and  A.  W.  Grabau 
(Sci.,  n.  s.,  vol.  27,  p.  409,  1908)  the  Greenfield  fm.  extends  into  western 
N.  Y.  and  is  represented  by  Cobleskill  Is.  of  eastern  N.  Y.  They  also  call 
it  (Geol.  Soc.  Am.  Bull.,  vol.  19,  1909)  the  zone  of  Sehtichertella  hj/draul- 
ica,  give  its  thickness  as  100+  ft.,  and  treat  it  ns  basal  fm.  of  “Lower 
Monroe  or  Bass  Islands  series’*  of  Mich,  and  northern  Ohio. 

W.  II.  Sherzer  and  A.  W.  Grabau,  1909  (Geol.  Soc.  Am.  Bull.,  vol.  19.  pp.  540-553). 
Greenfield  dol.  so  far  known  only  from  O.,  where  it  is  exposed  at  Greenfield 
[Highland  Co.]  and  Bnllville  [Sandusky  Co.]. 

A.  W.  Grabau,  1909  (Micb.  Geol.  and  Biol.  Surv.  Pub.  2,  geol.  ser.  1,  pp.  215-223). 
Greenfield  fauna  was  formerly  identified  by  writer  with  Bullhead  or  Akron  fauna 
of  western  N.  Y.,  but  critical  comparison  shows  agreement  in  few  points  only.  May 
be  called  Schuchertclla  hydraulica  fauna. 

W.  II.  Sherzer  and  A.  W.  Grabau,  1910  (Mich.  Geol.  Surv.  Pub.  2,  geol.  ser.  1,  p.  31). 
At  Greenfield,  O.,  the  Greenfield  dol.  dlscon.  underlies  upper  Devonlc  Ohio  sh.  and 
discon,  overlies  Hillsboro  ss. 

J.  E.  Carman,  1927  (Jour.  Geol.,  vol.  35,  btw.  pp.  481  and  506).  Greenfield  dol., 
75  to  100  ft.  thick.  Is  known  near  Carey.  Findley,  and  Tiffin,  also  in  western  Allen, 
SW.  Putnam,  and  Van  Wert  Counties.  No  outcrop  is  known  showing  relations  to 
Tymochtee  shnly  dol.,  but  Tymochtee  lies  stratlgraphically  above  Greenfield.  Is 
basal  memb.  of  Bass  Island  fm.  (Lower  Monroe). 

A.  F.  Foerste,  1931  (Ky.  Geol.  Surv.,  ser.  6,  vol.  36,  p.  192).  The  only  exposure  of 
Greenfield  dol.  known  in  Ky.  is  along  bank  of  Ohio  River  at  Vanceburg  [Lewis  Co.]. 

R.  J.  B.  Newcombe.  1933  (Mich.  Dept.  Cons.,  Geol.  Surv.  DIv.,  Pub.  38.  geol.  ser.  32, 
p.  39),  and  W.  Stout,  1933  (Shore  and  Beach,  voL  1,  No.  3,  p.  76)  included  this  dol. 
in  their  Bass  Island  group. 

Greenfield  bed. 

Upper  Triassic:  Central  Massachusetts  (Franklin  County). 

B.  K.  Emerson,  1897  (Geol.  Soc.  Am.  Bull.,  vol.  8,  pp.  65-72).  Greenfield  bed. — For  a 
thickness  of  30  to  70  ft.  and  for  a distance  of  several  ml.  In  vicinity  of  Greenfield 
(Franklin  Co.,  Mass.]  the  Imsal  portion  of  the  trap  sheet  is  n mixture  of  sand, 
fragments  of  various  sss.  and  of  various  kinds  of  diabase,  some  with  glass  base, 
some  with  hyalopllitic  base,  and- some  resembling  andesites,  all  unlike  the  monoto- 
nous Triassic  diabase,  and  abundant  fragments  of  glass,  all  cemented  by  glnss,  and 
variously  shattered  and  recemented,  and  the  interstices  filled  by  a water-deposited 
mixture  of  albite,  diopside.  calcite,  aegirine-augite.  and  hematite.  The  main  mass 
of  the  trap  sheet  is  normal  and  continuous  above  this  confused  mass,  and  in  many 
places  the  basal  portion  of  the  sheet  can  be  seen  to  be  a continuous  mass  of  trap 
beneath  the  breccia,  so  that  the  latter  must  have  been  formed  in  the  midst  of  the 
sheet  itself. 

^Greenfield  limestone. 

Upper  Cambrian:  Eastern  New  York  (Saratoga  County). 

Replaced  by  Hoyt  1 as  explained  under  Little  Fall*  dol.  The  name  was 
introduced,  but  not  fully  defined,  by  J.  M.  Clarke  in  1903  (N.  Y.  State  Mus. 
Hdb.  19,  pp.  9,  12,  and  table  2).  In  tables  he  showed  Greenfield  l*.  as 
underlying  Little  Falls  dol.  and  overlying  Potsdam  ss.  in  east  central  N.  Y. 
On  p.  12  he  stated  that  in  Saratoga  Co.  the  shore  deposits  of  Potsdam  ss. 
arc  overlain  by  heavy  beds  of  Is.  ( Greenfield  Is.).  He  probably  named 
the  fm.  for  Greenfield,  Saratoga  Co. 
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tGreenfleld  dolomite.  (In  Whitehorse  sandstone.) 

Permian:  Southwestern  Oklahoma  (Blaine  and  Custer  Counties). 

C.  D.  Stephenson,  1925  (A.  A.  I\  G.  Bull.,  vol.  9.  No.  3.  pp.  626-631).  Greenfield  Is. — 
For  many  years  the  Is.  capping  the  hills  immediately  W.  of  Greenfield  in  Tfi.  14-15 
N.,  Rs.  11-12  W.,  has  been  called  “Day  Creek  dol.,"  but  this  correlation  Is  incorrect, 
since  Day  L'm>k  dol.  lies  directly  above  Whitehorse  ss.,  and  the  Is.  at  Greenfield  lies 
below  Whitehorse  ss.  as  defined  by  Reeves.  It  is  writer’s  belief  Greenfield  la.  is 
strat.  equlv.  of  Verden  as. 

N.  Evans.  1928  (A.  A.  P.  G.  Bull.,  vol.  12,  No.  7,  pp.  705-712).  Greenfield  dol.  Ilea 
in  upper  part  of  Lower  Whitehorse  as.,  12  to  15  ft.  below  top  of  that  ss.  in  Weather- 
ford dist..  Custer  Co. 

R.  W.  Sawyer,  1929  (Okla.  Geol.  Surv.  Bull.  40HH).  Greenfield  dol.  of  Stephenson 
(1925)  lies  near  bdy  btw.  Marlow  and  Rush  Springs  members  of  Whitehorse  ss- 
This  dol.  has  also  been  called  “Day  Creek  dol.”  [See  under  Day  Creek  dot.] 

G.  O.  Suffel,  1930  (Okla.  Geol.  Surv.  Bull.  49.  pp.  85.  101-111,  126.  128).  Greenfield 
dol.  lies  In  lower  jwirt  of  Whitehorse  ss..  110  to  130  ft.  above  Its  base.  Caps  a 
rather  pronounced  escarpment  facing  North  Canadian  River.  In  some  places  con- 
sists of  2 ledges  separated  by  22  to  25  ft.  of  ss.  The  upper  ledge,  0 in.  thick, 
consists  of  light-pink  to  white,  rather  fine  grained  banded  dol..  very  pure  except  for 
an  appreciable  amount  of  quartz  sand.  The  lower  ledge,  16  in.  to  3 ft.  thick,  is 
even  purer  than  upper  ledge,  as  it  contains  very  little  quartz,  is  fine-grained,  very 
hard,  bunded  in  various  shades  of  pink  to  white.  Named  for  exposures  Just  W. 
of  Greenfield,  Blaine  Co. 

N.  Evans,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  4).  ‘'Greenfield'1  dol.  (preoccupied)  is 
here  replaced  by  Relay  Creek  dolomites  (including  Upper  Relay  Creek  dol.  and 
Lower  Relay  Creek  dol.,  separated  by  25  ft.  of  red  ss.  and  sh.). 

Greenhorn  limestone.  (Of  Colorado  group.) 

Upper  Cretaceous:  Eastern  Colorado  and  Wyoming,  southeastern  Montana. 
Nebraska,  South  Dakota,  Kansas,  northeastern  New  Mexico. 

G.  K.  Gilbert,  1896  (U.  S.  G.  8.  17th  Ann.  Kept.,  pf.  2,  p.  564).  Greenhorn  In.— 
Ls.  beds,  3 to  12  in.  thick,  separated  by  somewhat  thicker  ah.  beds.  Thickness  o( 
fm.  25  to  40  ft.  Middle  fm.  of  Benton  group  In  Arkansas  Valiey  region,  Colo. 
Underlies  Carllle  ah.  and  overlies  Graneroa  ah.  Named  for  Greenhorn  Station. 
14  ml.  8.  of  Pueblo,  Colo,  and  for  Greenhorn  Creek  (Pueblo  and  Walsenhurg  quads.]. 

The  Niobrara  and  Benton  are  not  now  fronted  as  groups,  the  broader  term 
Colorado  group,  which  includes  them  both,  being  considered  the  more 
useful  group  name.  Where  the  Niobrara  deposits  and  Benton  deposits 
are  not  subdivided,  they  are  called  Niobrara  Is.  and  Benton  sh,  re- 
spectively. 

Greenian  series. 

C.  [R.J  Keyes,  1924  (Pan-Ain.  Geol,  vol.  41.  pp.  36.  66,  279.  3081.  Greenian  aeries. — 
The  Green  River  Bhalee  of  early  wrllpra.  Divided.  In  Utah  and  Colo,  Into  Washakie 
shales,  1,200  ft.  thick,  uncon.  on  Godlva  [also  Goldira]  lss. 

Green  Bake  limestone. 

Pre-Cambrian:  Ontario. 

Name  applied  by  W.  E.  Logan.  1865  (Canada  Geol.  Snrv.  16lh  Kept.  Prog, 
p.  20,  map),  to  one  of  the  lss.  in  Grenville  series  of  Ontario. 

Green  Lake  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Wisconsin.  Shown  on  moraine 
map  (pi.  23)  uf  U.  S.  G.  S.  P.  P.  106.  Forms  the  drift  dam  enclosing 
Green  Lake  Basin,  Green  Lake  Co,  on  W. 

tGreonleaf  sandstone. 

Lower  Cretaceous  (Comanche  series)  : Central  southern  Kansas. 

C.  N.  Gould,  1898  (Am.  Jour.  Sri,  4th.  vol.  5.  pp.  170-174).  Grcenleaf  *9 — Tellowlsh- 
brown  ss,  usually  distinctly  stratified  but  occasionally  massive  or  cross  bedded. 
40  to  110  ft.  thick.  Underlies  Kirby  days  and  overlies  Spring  Creek  clays.  In- 
cluded in  Medicine  beds. 
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Named  for  Greenleaf  ranch,  on  upper  Medicine  River,  10  or  12  mi.  W.  of 
Belvidere,  Kiowa  Co. 

This  name  was  discarded  by  U.  S.  Geol.  Survey  in  1921.  The  ss.  is  a bed  in 
Kiowa  sh.  and  was  regarded  as  so  local  as  to  have  no  strat.  value.  The 
name,  however,  was  revived  by  W.  II.  Twenhofel  in  1924  (Kans.  GeoL 
Surv.  Bull.  9),  as  explained  in  1924  entry  under  Belvidere  sh. 

Green  Lodge  formation. 

Upper  Cambrian:  Eastern  Massachusetts  (Dedham  quadrangle). 

E.  J.  Rhodes  and  W.  H.  Graves,  Jr.,  1931  (Am.  Jour.  Sc!.,  5th,  vol.  22,  pp.  364-372). 
Oreen  Lodge  fm. — An  area  of  grny  crystalline  medium-grained  qtzites  lnterbedded 
with  dark-gray  fine-grained  thln-bedded  phylllte,  occurring  at  and  near  Green  Lodge, 
in  an  area  previously  mapped  as  Dedhum  granodiorite  (which  we  would  place  in 
Dev.).  Highly  metamorphosed,  due  to  shearing  and  igneous  Intrusion.  Name  sug- 
gested by  Dr.  L.  La  Forge.  We  found  several  impressions  that  we  consider  to  be 
brachiopods : one  resembles  an  Obolella  and  another  an  Upper  Camb.  Lingula  of 
indeterminate  sp.  (Discuss  other  evidence  bearing  on  age,  and  conclude  by  assign- 
ing Oreen  Lodge  fm.  to  Upper  Camb.]  Deeper  portions  of  Green  Lodge  fm.  were 
probably  s toped  out  by  igneous  intrusion  of  Dedham  granodiorite,  leaving  present 
rockB  as  a roof  pendant  in  the  granodiorite.  Subsequent  erosion  reduced  fm.  to 
mere  remnant,  so  total  thickness  as  deposited  will  remain  unknown,  and  even  the 
remnant  is  largely  obscured  by  drift. 

Green  Mountain  gneiss. 

Pre-Cambrian  (?)  : Southwestern  and  northwestern  Vermont  (Green  Moun- 
tains, which  cross  the  State). 

C.  B.  Adams,  1845  (1st  Ann.  Kept.  Vt.  State  Geol..  pp.  CO-C1).  [Oreen  Mtn  gneiss 
Is  listed  as  next  to  oldest  fm.  In  Vt.,  lying  below  talcose  si.  and  above  “gneiss 
proper.”] 

C.  B.  Adams,  1840  (2d  Ann.  Kept.  Vt.  State  Geol.),  mentioned  “the  gneissold  mica 
si.  or  Oreen  Mtn  gneiss ." 

A.  D.  Hager,  18C1  (Kept.  Geol.  Vt.,  vol.  2,  pi.  18.  geol.  map  of  Plymouth,  SW.  Vt.), 
mapped  Oreen  Mtn  gneiss. 

J.  D.  Dana,  1872  (Am.  Jour.  Sci.f  3d,  vol.  4.  p.  370),  The  so-called  "Oreen  Mtn 
series’*  has  been  pronounced  on  lithological  evidence  to  be  pre-Sil.  and  Huronlan. 

A.  Wing.  1877  (Am.  Jour.  Sci.,  3d,  vol.  13,  pp.  334-347,  404-419),  showed  oldest 
fm.  of  western  Vt.  ns  “gneiss,  often  called  Green  Mtn.  gneiss.” 

C.  H.  Hitchcock,  1877  (Geol.  N.  II.,  pt.  2.  p.  464).  The  Oreen  Mtn  gneiss  underlies 
the  green  schists  In  Green  Mtns.  The  Green  Mtns  are  not  Uuroniati  hut  are 
flanked  by  it  on  both  sides  in  N.  half  of  Vt.  They  belong  to  Motitaihan  series 
and  are  nearer  the  Laurent lan  than  the  Huronlan.  The  use  by  Dr.  Hunt  In 
1871  of  Oreen  Mtn  gneiss  for  the  Huronlan  Is  improper  and  inappropriate. 

G.  H.  Perkins,  1910  (7tli  Kept.  Vt.  State  Geol.,  pp.  249-256).  Oreen  Mtn  series 
(of  gneisses,  schists,  etc.)  covers  E.  part  of  Burlington  quad.,  Vt.  I believe  they 
are  made  of  Camb.  and  Ord.  strata. 

O.  U.  Perkins,  1812  (8th  Kept.  Vt.  State  Geol.,  pp.  21-56).  The  foundation  of 
Green  Mtns  Is  of  Algoukiun  age.  Archean  may  be  represented  in  axis  of  Green 
Mtns. 

C.  H.  Richardson  et  al.,  1914  (9tli  Rept.  Vt.  State  Geol.,  pp.  305—313),  assigned 
Oreen  Mtn  gneiss  to  Algonklan  ; also  in  11th  Rept.  Vt.  State  Geol. 

E.  J.  Foyles,  1929  (16th  Rept.  Vt.  State  Geol.,  pp.  281-288),  assigned  Oreen  Mtn 
gneiss  to  Lower  Camb.,  Upper  Camb.,  and  Beekmantown  (Lower  Ord.). 

On  1932  geol.  map  of  U.  S.  the  rocks  of  Green  Mtns,  Vt.  are  mapped  as 
Archean  gneiss  and  Algonklan  (?)  sedimentary  schists. 

tGreen  Mountain  beds. 

Eocene:  Denver  Basin  region,  Colorado. 

G.  L.  Cannon,  Jr.,  1893  (Colo.  Sci.  Soc.  Proc.,  vol.  4,  p.  253).  In  earlier  descrip- 
tions the  Arapahoe  group  was  called  “Willow  Creek  beds"  and  Denver  group  was 
called  “Green  Mtn  beds,"  but  to  prevent  confusion  with  fms.  of  similar  names  in 
other  parts  of  the  country  it  seemed  desirable  to  use  Arapahoe  and  Denver. 
Total  thickness  of  Denver  beds  is  exposed  only  on  SW.  slopes  of  Green  Mtn.  the 
upper  9tX)  ft.  being  nowhere  else  preserved.  [The  compiler  has  been  unable  to 
find  any  previous  use  of  Oreen  Mtn  beds.] 
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Green  Point  series. 

Ordovician  (lowest):  Newfoundland. 

C.  Scbuehert  and  C.  O.  Dunbar,  1934  (Geol.  Soc.  Am.  Mem.  1,  p.  38). 

Green  Pond  conglomerate. 

Silurian : Northern  New  Jersey  and  southeastern  New  York. 

H.  D.  Rogers,  1836  ( N.  J.  Geol.  Surv.,  p.  127).  Green- poll  tl- m oun tain  cgl. — Usoillj 
a bright-red  as.,  rather  One  grained,  imbedding  large  water-worn  pebbles,  most  com 
monly  white  quarts  ; sometimes  the  paste  Is  more  argill.  Constitutes  Long  Petal. 
Kattenberg,  and  Green  Pond  Mtns.  (In  some  subsequent  repts  the  cgl.  of  Green 
Pond  Mtn  was  wrongly  designated  as  Potsdam  sa. ) 

F.  J.  H.  Merrill,  1887  (N.  J.  Geol.  Surv.  Rept.  1880).  Onrn  Pond  cgl.  (Oneida).— 
Red  cgL,  thickly  bedded,  600  ft  thick.  Lies  uncon.  on  Lower  SIL  lss.  Occurs  »t 
Green  Pond,  Copperas,  Kanouse,  and  Bearfoot  Mtns.  Lithologically  resembles 
Oneida  cgl.  Overlain  by  200  ft.  of  red  sh.  of  Medina  age. 

N.  H.  Darton,  1804  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pp.  367,  369.  383).  Orrcn  Poni 
cgl.- — ButT  reddish  qtzites  underlain  by  coarse  red  cgls.  Pebbles  almost  all  qnsttt 
and  of  white  or  pinkish  color,  In  which  respect  differs  from  Dev.  Skunnemunk  cgl. 
Thickness  60  to  250  ft.  Grades  into  overlying  Longwood  red  shales  and  overlie* 
Hudson  shales  [Martinsburg  sh.].  Age  is  upprox.  same  as  Slmwangunk  grit  sad 
Oneida  cgl.  and  probably  also  represents  ull  or  a portion  of  the  Medina.  (In  text 
he  refers  to  the  qtzites  us  Green  Pond  qtzite.  Later  repts  give  thickness  of  Green 
Pond  cgl.  us  1,500  ft.) 

In  1902  (N.  Y.  State  Mils.  54th  Ann.  Kept.,  pt.  1,  pp.  rl44  to  rl50)  E.  C. 
Eckel  Introduced  Pine  Hill  qtzite  for  the  “series  of  qtzite  beds  overlying 
the  Green  Pond  cgl.  [restricted]  and  underlying  the  Longwood  shales." 
The  separation  of  the  qtzite  beds  from  Green  l'oml  cgl.  seems  not  to  have 
found  fuvor,  for  there  Is  no  other  record  of  Pine  Hiil  (/tzitc. 

This  fm.  does  not  contain  fossils,  but  it  occupies  strut,  position  of  Shawan- 
gunk  cgl.  to  Nff„  and  it  is  correlated  with  that  fm.,  which  has  yielded 
fossils  of  Salina  age,  according  to  some  geologists,  but  other  geologists 
consider  the  Slmwangunk  to  be  of  Clinton  and  Medina  age.  The  present 
N.  Y.  State  Survey  (W.  Goldring,  N.  Y.  State  Mus.  Hdb.  10,  1981,  p.  3331 
assigns  Shawnngunk  cgl.  of  N.  Y.  all  to  Clinton  time,  and  regards  it 
"as  a continuation  of’  Green  Pond  cgl.  of  N.  J. 

tGreen  Pond  quartzite. 

Name  used  by  N.  II.  Darton  in  1894  and  by  H.  B.  Kiimmel  and  S.  Weller 
in  1902  (N.  J.  Geol.  Surv.  Ann.  ltept.  State  Geol.)  to  designate  the 
qtzites  forming  upper  imrt  of  Green  Pond  cgl.  In  1902  (N.  Y.  State 
Mus.  54th  Ann.  Rept.,  pt.  1)  E.  C.  Eckel  named  these  qtzites  Pine  Hill 
qtzite,  and  separated  them  from  Green  Pond  cgl.  Other  geologists,  how- 
ever, continue  to  include  them  in  Green  Pond  cgl.,  and  there  is  no  othei 
record  of  Pine  Hill.  The  U.  S.  Geol.  Survey  does  not  apply  the  same 
name  to  a geologic  unit  und  to  a part  thereof,  and  it  therefore  does  not 
use  the  term  "Green  Pond  qtzite." 

tGreen  Pond  Mountain  group. 

F.  J.  H.  Merrill.  1887  <N.  Y.  Acad.  Scl.  Trans.,  vol.  6.  p.  59).  Green  Pond  Hi* 
group. — Extends  from  northern  N.  J.  through  Orange  Co.,  N.  Y.,  to  Hudson  River 
and  for  some  distance  beyond.  Includes  (descending)  slates  of  Upper  1KV 
apt*  in  valley  8W.  of  Greenwood  Lake;  blue  slates  and  grits  containing  fossils 
of  probably  Hamilton  age : coarse  white  sa.  and  cgl.  containing  Oriskany  and 
Corniferous  fossils;  is.  containing  Lower  Helderberg  fossils;  red  cgl.  and  as.  of 
Oneida  age.  Rests  unenn.  on  Magnesian  Is.  [Klttatlnny  is.]. 

tGreen  Pond  Mountain  formation. 

D.  S.  Martin,  1888  (geol.  map  of  New  York  City  and  vicinity).  Orem  Pond  Htn 
fm.  (Oneida  and  Medina)  assigned  to  Sil.  Underlies  Dev.  and  overlies  Ord. 
mag.  Is. 
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Green  River  formation. 

Eocene  (middle)  : Southwestern  Wyoming,  northwestern  and  central  west- 
ern Colorado,  and  eastern  Utah. 

F.  V.  Hayden,  1860  <U.  8.  Geol.  Burr.  Terr.  3d  Ann.  Rept.,  pp.  80-02).  A little 
E.  of  Hock  Spring  station  [Wyo.J  a new  group  commences,  composed  of  thinly 
laminated  chalky  shales,  which  I have  called  the  Green  River  shales  because  they 
are  best  displayed  along  Green  River.  They  are  evidently  of  purely  fresh  water 
origin  and  of  middle  tert.  age.  The  layers  are  nearly  horizontal,  and,  as  shown 
In  valley  of  Green  River  (8W.  Wyo.,  NW.  Colo.,  and  eastern  Utah],  present  a 
peculiarly  banded  appearance.  Contains  a fauna  and  very  extensive  flora.  One 
of  marked  features  of  the  group  is  great  amount  of  combustible  or  petroleum 
slates.  Is  overlain  by  Bridger  group,  of  upper  tert.  age.  [Did  not  explain  rela- 
tions to  his  Wasatch  group,  introduced  iu  same  vol.,  but  assigned  both  to  middle 
Tert.  and  appeared  to  consider  them  as  in  part  at  least  equtv.] 

E.  D.  Cope,  1874  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  7th  Ann.  Rept.,  btw.  pp.  435  and 
4441.  Hayden  named  deposits  of  western  area  Wasatch  group  and  regarded 
it  as  synchronous  with  Green  River  group  of  eastern  area.  Writer  has  attained 
same  opinion  on  paleontological  grounds  and  hence  has  applied  name  Green  River 
in  both  areas. 

A.  C.  Peale,  1870  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  8th  Ann.  Rept.,  p.  148). 
Wasatch  group  and  Green  River  group  occupy  two  distinct  basins  but  are  con- 
sidered synchronous  by  Dr.  Hayden  and  Prof.  Cope. 

C.  King.  1876  (U.  8.  Geol.  Expl.  40th  Par.  Atlas),  divided  the  Tert.  deposits  of 
NE.  Utah  and  adjacent  areas  Into  (descending)  : Wyoming  cgl.  (Plio.),  Uinta 
(Eo.),  Bridger  (Bo.),  Green  River  (Eo.),  and  Vermilion  Creek  (Eo.).  Advance 
copies  of  this  map  were  distributed  In  1875. 

F.  V.  Hayden,  1877  <U.  8.  Geol.  and  Geog.  Surv.  Terr.  Bull.  3,  No.  1,  pp.  181-185). 
Wasatch  proup  of  Hayden  is  same  as  Vermilion  Creek  group  of  King,  and  Watatch 
itroup  hns  priority.  [On  p.  608  of  this  Bull.  C.  A.  White  showed  Green  River 
group  as  overlying  Wasatch  group  and  underlying  Bridger  group.] 

C.  King,  1878  (U.  8.  Geol.  Expl.  40th  Pur.  vol.  1).  Green  River  proup  consists 
of  calc,  shales  and  sss.,  of  fresh-water  origin,  characterized  by  abundant  lime. 
Underlies  Bridger  group,  with  slight  uncon.,  and  uncon.  overlies  Vermilion  Creek 
group  (■=Wahsatch  group  of  Hayden).  Reaches  thickness  of  4,000  ft.  Perhaps 
most  characteristic  development  Is  in  neighborhood  of  Green  River  City,  where 
Union  Pacific  R.  R.  crosses  river  (SW.  Wyo.]. 

Later  studies  in  SW.  Wyo.  and  NW.  Colo,  resulted  in  showing  that  Green 
River  and  Wasatch  fms.  are  in  part  eontemp.,  red  beds  of  typical 
Wasatch  lithology  being  interst  ratified  with  beds  of  typical  Green 
River  lithology.  In  U.  S.  G.  S.  Bulls.  341  and  381  two  of  the  4 members 
into  which  the  fms.  were  divided  were  Included  in  Wasatch  fm.  and 
two  in  Green  River  fm.  Later,  A.  R.  Schultz  (U.  S.  G.  S.  Bull.  702, 
1920)  included  the  4 members  in  Green  River  fm.,  because  his  studies 
showed  they  were  all  time  equivalents  of  the  Green  River.  His  subdi- 
visions of  Green  River  fm.  consisted  of  (descending)  : (1)  Plant  beds 
and  Tower  ss.  of  Powell,  0 to  500  ft. ; (2)  Laney  sh.  memb.,  0 to  950  ft. ; 
(3)  Cathedral  Bluffs  red  beds  memb.,  0 to  1,500  ft.;  and  (4)  Tipton  sh. 
memb.,  100  to  325  ft.,  the  latter  resting  on  unquestioned  Wasatch  fm. 
Still  later  the  studies  of  J.  D.  Sears  and  W.  II.  Bradley  proved  that  the 
Cathedral  BlufTs  beds  are  in  fact  a tongue  of  typical  Wasatch  fm. 
laterally  penetrating  beds  of  typical  Green  River  lithology  and  overlain 
by  Laney  sh.  memb.,  and  that  the  Tipton  is  in  reality  a tongue  of 
typical  Green  River  deposits  laterally  penetrating  typical  Wasatch  rod 
beds,  and  resting  on  main  body  of  Wasatch  fm.  (See  U.  S.  G.  S.  P.  P. 
132,  1925.)  This  is  present  classification  of  U.  S.  Geol.  Survey. 

Named  for  exposures  In  valley  of  Green  River,  SW.  Wyo.,  NW.  Colo.,  and 
eastern  Utah.  They  are  especially  well  developed  in  neighborhood  of 
Green  River  City,  SW,  Wyo,,  where  Union  Pacific  R.  R.  crosses  river. 
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Greensburg  or  Flat  Rock  stone. 

Silurian:  Southeastern  Indiana  (Decatur  County). 

E.  T.  Cox,  1879  (Ind.  Geol.  Surv.  8th,  9th.  and  10th  Ann.  Repts.,  pp.  57.  88-89). 
Greensburg  or  Flat  Rock  atone. — Light  grayish-buff  close-grained,  compact  mag.  Is., 
20  to  130  ft.  thick,  near  top  of  Niagara.  At  North  Vernon  is  in  contact  with 
Hamilton  fm. 

Extensively  quarried  on  Flat  Rock  Creek,  near  St  Paul,  Decatur  Co.,  and 
by  Greensburg  Stone  Co.  near  Greensburg,  Decatur  Co. 

Greenstone  flow. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

R.  D.  Irving,  1883  (U.  S.  G.  S.  Mon.  5,  pp.  (see  index),  pis.  17  and  18).  Green- 
stone group. — Lustre-mottled  melaphyres  and  coarse-grained  gabbros  and  dia- 
base, 1,200  ft.  thick,  underlying  Ashbed  group  and  overlying  a group  of  diabases, 
diabase  amygdaloids,  and  lustre-mottled  melaphyres,  including  a number  of  CgL 
beds.  Includes  Marvine’s  beds  91  to  108,  inclusive,  which  we  may  appropriately 
call  the  Greenstone  group,  since  its  great  basal  bed  forms  the  well  known 
Greenstone  Ridge,  Keweenaw  Co. 

Throughout  the  repts  on  copper  dist.  of  Mich,  this  fm.  has  been  called 
the  Qrcctistonc.  According  to  A.  O.  Lane  (Mich.  Geol.  and  Biol.  Surv. 
Pub.  6,  geol.  ser.  4,  1911)  it  is  1,130  ft.  thick,  underlies  iSt.  Marys 
epidote, .overlies  Allouez  cgl.,  and  is  top  fm.  of  Central  Mine  group. 

Greenville  dolomite. 

Upper  Cambrian:  Northeastern  Tennessee. 

E.  O.  Ulrich,  1924  (Tenn.  Dept.  Ed..  Div.  Geol.  Bull.  28.  p.  34,  and  Bull  81,  p.  16). 
[Greenville  del.  applied  in  table  to  400  ft.  of  rocks  underlying  Copper  Ridge 
dol.  in  Athens  trough  of  Tenn.,  and  assigned  to  "Lower  Ozarklan."  It  is  under- 
stood name  applies  to  rocks  that  are  equlv.,  in  whole  or  in  part,  to  Bibb.  Ketona, 
and  Brierfleld  dolomites  of  Ala.  Type  loc.  not  stated,  but  understood  to  be 
Greenville , Greene  Co.] 

Greenville  shale.  (In  Greenbrier  limestone.) 

Misslssippian : Southeastern  West  Virginia  (Monroe  County). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers 
Counties,  pp.  449,  466).  Greenville  ah. — Black  fissile  carbonaceous  ah.  0 to  100  ft 
thick,  with  marine  fossils.  Underlies  Alderson  Is.  and  overlies  Union  Is. ; all 
members  of  Greenbrier  series  tls.J.  Type  loc.  in  Monroe  Co.,  in  road  on  N. 
side  of  Indian  Creek  0.1  mi.  NW.  of  Hunter  Spring  School  and  1.6  mL  SE.  of 
Greenville.  Observed  in  only  part  of  Monroe  Co. 

Greonwater  volcanics. 

C.  tR.]  Keyes,  1923  (Pan-Am.  Geol.,  vol.  40,  pp.  52,  79).  Grcenicotcr  volcanic*.— 
Term  restricted  to  the  tuffs  and  basalt  flows  associated  with  the  borate  deposit* 
of  Death  Valley,  and  presumably  of  Early  Tertlc  age.  Thickness  4.000  ft 
Composes  upper  fm.  of  Anmrgosan  series  In  Nev.  Uncon.  below  Redhill  sss. 
and  uncon.  above  Grapevine  cgls. 

Derivation  of  name  not  stated,  but  probably  derived  from  exposures  at 
or  near  Greenwater,  E.  of  Death  Valley,  in  Inyo  Co.,  Calif. 

tGreenwich  formation. 

Pre-Cambrian  (?)  : Southwestern  Connecticut  (Fairfield  County). 

J.  G.  Perclval,  1842  (Conn.  Geol.  8urv.  Rept.,  pp.  46,  49,  58,  63,  72  and  map). 
Greenwich  fm.  {No.  J of  Western  Primary  system). — A dark  micaceous  sub- 
porphyritlc  and  porphyrltic  fm.,  generally  with  more  or  less  hornblende  dissemi- 
nated. occupying  considerable  part  of  towns  of  Stamford  and  Greenwich  [Fair- 
field  Co.]  and  extending  along  the  Sound  from  E.  side  of  Stamford  Harbour 
into  N.  Y.  State.  Most  characteristic  rock  is  a very  dark  micaceous  subborn- 
blendic  rock,  generally  very  decomposable.  Included  In  Western  Primary  system. 

Mapped  as  Danbury  granodiorite  gneiss  by  II.  E.  Gregory  and  H.  H. 
Robinson,  1907  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  7). 
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Greenwich  shale. 

Cretaceous(?)  : Southeastern  Colorado  (Purgatoire  Canyon). 

W.  T.  Lee,  1001  (Jour.  Geol..  vol.  0,  pp.  343-352).  I In  detailed  section  of  Morrison 
fin.  near  mouth  of  Plum  Canyon.  I>*e  designated  topmost  11  ft.  of  the  Morrison  as 
Greenwich  clay  ah.,  soft  and  fine  (/rained.  ] 

Greenwich  formation. 

Lower  Cambrian:  Eastern  Now  York  (Washington  and  Rensselaer  Coun- 
ties). 

T.  X.  Dale,  1904  (U.  8.  G.  S.  Bull.  242.  pp.  43.  50,  and  map  forming  pi.  1), 
mapped  and  described  the  rocks  of  Hudson  Valley  btw.  Hoostr  River  and  Kinder- 
hook  Creek.  The  Lower  Camb.  is  said  to  include  part  of  8tockbrldge  Is.,  the 
Greenwich  si.  of  Washington  Co.,  N.  Y.,  and  Rutland  Co.,  Vt..  the  Vermont  fm. 
of  Mass,  and  Vt..  and  probably  some  areas  of  Heckmantown.  The  Greenwich  hI. 
is  not  defined. 

C.  D.  Walcott,  1910  (Smithsonian  Mlsc.  Coll.,  vol.  53,  No.  6,  p.  268).  Greenwich 
fm.  (Lower  Camb). — Shales  and  interbedded  Iss.  and  sas.  of  unknown  thickness, 
but  so  far  as  known  not  over  300  ft.  Present  In  Washington  and  Rensselaer 
Counties. 

Named  for  exposures  at  Greenwich,  Washington  Co.,  N.  Y. 

Greenwood  sandstone. 

Pennsylvanian : Western  Arkansas  coal  field  and  central-eastern  Oklahoma. 

A.  Winslow.  1896  (X.  Y.  Acad.  Scl.  Trans.,  vol.  15.  p.  51).  Greenwood  as. — 
8s.,  100  ft.  thick,  composing  top  memb.  of  Sebastian  stage.  Overlies  Tomlinson 
sh.  and  underlies  Poteau  stage. 

Represents  lower  part  of  Savanna  ss. 

Probably  named  for  Greenwood,  Sebastian  Co.,  Ark. 

Greenwood  iron-formation. 

Pre-Cambrian  (upper  Huronian)  : Northern  Michigan  (Marquette  district). 

J.  Zinn.  1933  (Mich.  Acad.  Sci.,  Arts,  and  Lett.,  vol.  18,  pp.  442,  443,  451-454). 
Greenwood  fm. — This  sediment  is  not  a pure  iron  fm.,  and  not  of  economic 
importance:  but  was  deposited  as  an  interlayered  accumulation  of  clastic  material 
and  chemically  deposited  chert  and  siderite.  The  parts  exposed  In  outcrops  now 
consist  of  gruncrite  schist,  with  interlayered  chloritlc  material  or  quarts 
sand.  The  un metamorphosed  parts  are  probably  a aiderltlc  si.  Thickness  varies 
somewhat ; minimum  perhaps  50  ft.  Where  metamorphosed  It  is  magnetic  and 
creates  a magnetic  line  that  marks  top  of  Goodrich  fm.  Where  overlain  by 
Clarksburg  volcanic*  the  interlayered  clastic  zones  seem  to  be  mostly  chloritlc 
materia],  but  where  Clarksburg  is  absent,  as  at  Michigamme,  the  Interlayered 
material  is  mostly  clastic  quartz. 

C.  K.  Leith.  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  8.  P.  P.  184).  Greenwood 
ironfm.  underlies  Clarksburg  volcanlcs  and  overlies  Goodrich  qtzlte,  all  of  upiter 
Huronian  age. 

tGreer  formation. 

Permian:  Southwestern  Oklahoma,  Panhandle  of  Texas,  and  central 
northern  Texas. 

C.  X.  Gould,  1902  (Okln.  Geol.  Surv.  2d  Blcn.  Rrpt.,  pp.  42,  52).  Greer  dir. — 
Red  clays,  shales,  and  sss..  Including  dol.  memb.  (at  top)  and  several  named  gyp. 
members.  Thickness  150  to  300  ft.  Underlies  Quartermaster  div.  and  overlies 
Woodward  dlv. 

C.  X.  Gould.  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  No.  3,  pp.  324-341).  Cloud  Chief  gyp. 
is  eastern  area  of  “Greer.”  The  western  area  of  “Greer”  includes  Cloud  Chief 
gyp..  Whitehorse  ss.,  Dog  Creek  sh.,  and  Blaine  gyp. 

C.  N.  Gould,  1927  (Obsolete  Okie,  geologic  names : Univ.  Okla.  Bull.,  Proc.  Okla. 
Acad.  8cl.,  vol.  6,  pt.  2.  pp.  235-238).  Greer  fiyp.  was  named  by  Gould  from 
Greer  Co.,  and  divided  into  an  eastern  and  a western  area.  The  western  area  Is 
now  known  to  be  the  Blaine;  the  eastern  area  was  named  Cloud  Chief  in  1924, 
from  a town  In  Washita  Co.,  Okla. 

Named  for  Greer  Co.,  Okla.  The  type  loe.  is  said  by  Gould  to  he  the  butte 
known  as  Cedar  Top,  in  NW.  corner  of  Kiowa  Co.,  Okla.  R.  C.  Moore 
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and  W.  P.  Haynes,  1917  (Kant*.  Geol.  Surv.  Bull.  3),  and  R.  C.  Moore, 
1920  (Kans.  Geol.  Surv.  Bull.  (>,  pt.  2),  used  this  name  in  Kans.  to 
replace  Tuloga  fm.  of  Cragin  (1897),  which  Cragln  divided  into  Big 
Basin  ss.  and  Haekberry  sh.  But  the  name  is  not  now  being  used. 

Greggs  breccia. 

Tertiary  (late)  : Western  Arizona. 

W.  T.  Leo.  1908  (U.  S.  G.  S.  Bull.  352,  p.  17).  Gregg*  breccia. — Detrital  fm. 
filling  Grand  Wash  Trough  and  having  exposed  thickness  of  1,400±  ft.  Com- 
posed of  coarse  unassorted  and  poorly  b I ratified  material,  largely  blocks  of 
crystalline  rock  similar  to  the  granite  and  gneiss  of  Virgin  Mtns  to  W.  Toward 
top  is  cemented  with  lime  carbonate,  and  in  places  upper  200  ft.  eousists  of 
travertine  containing  few  rock  fragments.  This  travertine  is  best  exposed  S.  of 
Colorado  Uiver  and  E.  of  Greggs  Ferry  [NW.  corner  of  Mohave  Co.),  where  it 
caps  conspicuous  cliffs  which  rise  1.400  ft.  or  more  above  river.  No  fossils. 
Reference  to  Tert.  based  largely  on  physiographic  evidence. 

Greggs  Landing  marl  member  (of  Tuscahoma  sand). 

Eocene  (lower) : Southwestern  Alabama. 

E.  A.  Smith.  18S6  (Ala.  Grot.  Surv.  Bull.  1,  p.  12).  Gregg'*  Landing  marl. — 
Fosslllferoun  marine  marl,  5 to  0 ft.  thick,  separated  from  overlying  Bell's  laindinz 
marl  by  20  to  25  ft.  of  dark-gray  sandy  clays.  Included  in  Bell's  lauding  section. 

E.  A.  Smith  and  L.  C.  Johnson,  1887  (U.  S.  G.  8.  Bull.  43.  up.  46-51).  Gregg's 
Landing  marl. — Dark-gray  or  bluish  sandy  clay  marl  or  clayey  sand,  4 or  5 ft. 
thick,  with  an  indurated  tied  of  variable  thickness  at  its  base.  Has  a peculiar 
group  of  fossils.  Separated  from  overlying  Bell's  Landing  marl  by  20  to  25  ft. 
of  gray  sandy  clays,  included  In  Bell’s  Landing  series,  about  60  ft.  above  base. 

Is  memb.  In  lower  part  of  Tuscahoma  sand. 

Named  for  exposures  at  Greggs  Landing,  on  Alabama  River,  In  NW.  part 
of  Monroe  Co. 

tGrcggs  Landing  series. 

Eocene  (lower)  : Alabama. 

W.  H.  Dali,  1898  (U.  S.  O.  S.  18th  Ann.  Kept.,  pt.  2.  p.  346),  applied  this  name 
to  deposits  that  have  for  years  been  called  Tuscahoma  fm.  or  Tuscahoma  sand. 

Gregorian  series. 

A term  applied  by  C.  [R.]  Keyes  to  latest  Pletst.  deposit  (his  Ashawa  ter- 
rane)  in  Iowa.  (See  Pan-Am.  Geol.,  vol.  63,  No.  4,  1935,  p.  281). 
Derivation  of  name  not  stated. 

Gregory  sand. 

A subsurface  sand,  of  Upper  Cret.  age,  in  Rainbow  City  field,  Union  Co.. 
Ark. 

Grenada  formation.  (In  Wilcox  group.) 

Eocene  (lower)  : Mississippi  and  western  Tennessee  and  Kentucky. 

E.  N.  Lowe,  1913  (Miss.  Geol.  Surv.  Bull.  10,  pp.  23-25).  The  uppermost  div. 
(of  Wilcox  fm.]  is  chocolate-colored  clays  200  to  250  ft.  thick.  Become  pink 
on  drying.  Are  associated  with  lignite  outcrops  near  Grenada,  Oxford,  and 
Hernando.  Since  the  correlation  of  these  beds  with  upper  Wilcox  beds  of  Ala. 
Is  by  no  means  certain  they  might  be  called  Grenada  beds,  front  place  where  whole 
thickness  of  the  scries  Is  typically  exposed.  Overlie  Holly  Springs  sand  and 
underlie  Tullahatta  fm.,  of  Claiborne  group. 

Iu  present  usage  of  names  the  Wilcox  is  treated  ns  a group  and  Grenada 
fm.  as  top  fm.  of  that  group. 

Named  for  exposures  at  Grenada,  Grenadn  Co.,  Miss.,  especially  on 
Yalobusha  River,  near  Grenada. 

Grenola  formation. 

Pennsylvanian:  Southeastern  Nebraska,  across  east-central  Kansas,  and 
Into  Oklahoma. 
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e.  E.  Condra  and  C.  E.  Busby,  1933  (Nebr.  Geol.  Surv.  Paper  No.  1).  Orenola  fm. — 
The  Neva  Is.  and  certain  beds  below  it  are  here  described  as  a fm.,  to  which  the 
name  Orenola  is  applied,  from  Grenola,  Elk  Co.,  Kans.  Dr.  R.  C.  Moore,  Director 
of  Kans.  Geol.  Surv.,  concurs  in  erection  of  this  new  fm.,  but  has  not  advised 
regarding  its  name.  It  represents  a calc,  marine  cycle,  lying  btw.  aren.  sh.  fms. 

It  is  erected  on  basis  of  its  faunal  and  lithologic  zones,  which  are  widely  per- 

sistent. It  has  3 lines  of  outcrop  In  SE.  Nebr.  and  for  most  of  distance  across 
east -central  Kans..  beyond  which  it  is  exposed  in  a single  line  of  outcrops  to  beyond 
Arkansas  Valley  in  Okla.  Deep-well  records  show  it  is  deeply  buried  and  wide- 
spread in  western  Kans.  and  eastern  Colo.  It  is  underlain  by  Roca  sh.  and  over- 
lain  by  Eskridge  sh.  It  contains  more  Is.  than  sh.,  and  therefore  contrasts  with 
underlying  Kocn  and  overlying  Eskridge.  It  has  distinct  persistent  faunal  zones, 
which  is  unlike  the  Eskridge  and  Roca  fms.  It  is  the  same  as  the  Dunlap  of  Kirk 
(Univ.  Kans.  Geol.  Surv.,  vol.  1,  p.  81,  1890).  It  Is  here  divided  into  following 
members  (descending)  : Neva  is.,  Salem  Point  sh.,  Burr  la..  Legion  sh.,  and 

Sallyards  Is.,  all  of  which  are  present  In  type  section,  which  is  the  ravines  and 

creeks  N.  and  S.  of  Highway  160,  4 to  5 ml.  W.  from  Grenola.  Combined  thickness 
of  the  5 members  is  40  ft.  or  more. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8).  Orenola  fm.  divided  into  (de- 
scending) Neva  Is..  Salem  Point  sh..  Burr  Is.,  Legion  sh.,  and  Sallyards  Is.  Overlies 
Roca  sh.  fm.  and  underlies  Eskridge  sh.  fm.  The  Kans.  Geol.  Surv.  correlates 
Legion  sh.  and  Sallyards  Is.  with  Roca  sh.  fm. 

R.  C.  Moore,  1936  (Kuus.  Gk*ol.  Surv.  Bull.  22,  p.  50).  Orenola  fm.  underlies  Eskridge 
sh.,  overlies  Roca  sh.  (top  part  of  Elmdale  sh.  of  old  classification),  and  corresponds 
to  Neva  Is.  of  old  classification.  In  revised  classification  It  is  divided  into  (descend- 
ing) Neva  Is.  (restricted].  Salem  Point  sh.,  and  Burr  Is.  [Moore  also  transferred 
these  rocks  to  Perm.  This  change  in  Perm. -I’enn.  bdy  has  not  b»s*n  considered  by 
U.  8.  Geol.  Survey  for  its  publications.] 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1930. 

Grenville  series. 

The  provincial  series  of  pre-Camb.  metamorphosed  sed.  rocks  present  in 
northern  N.  Y.  and  Out.,  and  formerly  classified  as  “Algonklan”  by  U.  S. 
Geol.  Survey,  hut  classified  as  “early  pre-Camb.  (pre-Laurontian)“  by 
some  writers.  For  definition  see  U.  S.  G.  S.  Bull.  709,  pp.  114-119.  Also 
see  under  f Osu'cgatrhic  scries,  a local  name  applied  to  the  Grenville  rocks 
of  Adirondack  region  of  northern  N.  Y.  (Franklin,  St.  Lawrence,  and 
Jefferson  Counties).  The  relations  of  the  Grenville  rocks  of  Adirondack 
region  to  the  rocks  of  Westchester  Co.,  SE.  N.  Y.,  which  have  been  called 
Grenville  are  still  in  question.  “Algonkian”  and  “Archean”  having  l>een 
discarded  as  time  terms,  the  Grenville  series  is  now  classified  simply  as 
pre-Camb. 

tGrenvllle  limestone. 

Pre-Cambrian : Quebec  and  northern  New  York. 

W.  E.  Logan.  1859  (Canadn  Geol.  Surv.  Rept.  Prog.  1858.  pp.  35-40),  1863  (Canada 
Geol.  Surv.  15th  Rept.  Prog.,  pp.  43-45),  and  1865  (Canada  Geol.  Surv.  16th  Rept. 
Pro)?-.  P*  -20.  map),  applied  Grenville  In.  to  one  of  the  lss.  of  Grenville  series.  (So© 
U.  S.  G.  S.  Bull.  769.  1925.  pp.  114-119.) 

The  U.  S.  Geol.  Survey  does  not  apply  the  same  name  to  a major  unit  and 
to  one  of  its  subdivisions. 

Grenville  quartzite. 

Grenville  amphibolite. 

Pre-Cambrian:  Northern  New  York. 

R.  Balk,  1932  (N.  Y.  State  Mus.  Bull.  290,  p.  14).  Names  applied  to  parts  of  Gren- 
ville series. 

Grenvilllan. 

A name  that  has  been  applied  to  part  of  the  pre-Camb.  rocks  of  southern 
New  Brunswick.  (See  U.  S.  G.  S.  Bull.  300,  1909,  pp.  602-608.) 
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Greta  sand. 

A subsurface  sand  in  Greta  field,  Refugio  Co.,  Tex.,  which  is  said  to  he  of 
middle  Ollg.  age  and  to  overlie  Frio  fm.  Is  also  called  ‘‘4,400-foot  sand” 
and  “Heterostegina  sand,”  the  latter  a paleoutologie  name.  Thickness 
150  ft.  (See  A.  A.  P.  G.  Bull.,  vol.  18,  No.  4,  1835,  pp.  544-557.) 

Grey  sandstone  of  Oswego. 

A term  applied  in  some  early  N.  Y.  repts  to  Oswego  ss. 

tGrey  Band. 

See  t Gray  Band. 

Greybull  sandstone  member  (of  Cloverly  formation). 

Lower  (?)  Cretaceous:  Central  northern  Wyoming  (Bighorn  and  Elk 
Basins)  and  central  southern  Montana  (Stillwater-Yellowstone-Oounties 
region ) . 

F.  F.  Hlntie,  Jr..  1015  (Wyo.  Geologist's  Office  Bull.  10).  Upper  ss.  of  Cloverly  fm 
Is  locally  called  Dakota  or  Oreybull  sand.  It  closely  resembles  Dakota  ss.  I« 
diseon.  overlain  by  ‘‘Rusty  Beds.”  75  to  125  ft.  thick,  which  form  basal  part  of 
Lower  Benton  sh.  ITbis  may  not  be  first  appearance  In  print  of  drillers'  term 
Greybull  sand,  but  It  seems  to  be  the  first  appearance  of  the  term  in  a strut,  rept.  ] 

C.  T.  Lupton.  1910  (U.  S.  Q.  S.  Bull.  021.  table  opp.  p.  166.  pp.  167,  168).  At  type 
toe.  of  Cloverly  fm..  near  Cloverly,  Wyo.,  about  15  mi.  NE.  of  Basin,  Bighorn  Co., 
Wyo.,  the  Cloverly  fm.,  according  to  N.  II.  Ilarton  (U.  S.  G.  S.  P.  P.  51,  p.  52, 
1906),  consists  of  113  ft.  of  strata,  a detailed  section  of  which  is  here  given. 
Upper  20  ft.  (light-buff  or  tan-colored  ss. ) constitutes  Greybull  sand,  which  carries 
oil  and  gas  In  Greybull  field  and  water  in  Lamb  anticline  anti  Torchlight  dome. 
The  Greybull  sand  is  overlain  by  Thenuopolls  sh. 

D.  F.  Hewett  and  C.  T.  Lupton,  1917  (U.  S.  G.  S.  Bull.  656,  p.  19),  defined  base  of 
Thcrmopolis  sh.  and  top  of  Cloverly  fm.  ns  top  of  Greybull  ss.  memb.  and  stated 
that  Thcrmopolis  sh.  lof  Colorado  age]  Included  the  ‘‘rusty  beds"  120  to  100  ft. 
thick]  descrilied  by  Washburne  in  U.  S.  G.  S.  Bull.  340,  p.  350,  1908]  as  basal 
memb.  of  Colorado  fm.  in  Bighorn  Basin,  Wyo. 

In  U.  S.  G.  S.  P.  P.  140,  p.  04,  1927,  W.  T.  Leo  included  in  his  Greybull  ss. 
memb.  of  Cloverly  fm.  the  “rusty  beds”  assigned  to  Thermopolls  sh.  by 
D.  F.  Hewett  and  C.  T.  Lupton  in  1917. 

Subsequent  work  in  Elk  Busin  field  led  committee  on  geologic  names  of  U.  S. 
Geol.  Survey  to  sanction  the  transfer  of  the  “rusty  beds"  to  Cloverly  fm., 
as  indicated  on  Wyo.  correlation  churt  compiled  by  the  secretary  and 
duted  April  1925.  Geologists  working  in  other  fields,  however,  continued 
to  identify  Greybull  ss.  as  top  memb.  of  Cloverly  fm.  and  did  not  dis- 
criminate the  so-called  “rusty  beds,"  but  their  equivalents,  if  present, 
appear  to  have  been  included  in  Thermopolis  sh.,  as  the  thicknesses  of 
Greybull  ss.  given  range  from  0 to  40  ft.  In  correlation  chart  (pi.  2)  of 
U.  S.  G.  S.  P.  P.  149,  a thickness  of  10O±  ft.  is  assigned  to  Greybull  ss. 
memb.  at  Greybull,  Wyo.,  and  a thickness  of  53  to  00  ft.  at  Thermopolis, 
Wyo.,  and  Greybull  ss.  memb.  of  Greybull  section  Is  described  (p.  04)  as 
consisting  of  “many  layers  of  rusty  brown  ss.  and  sh.  which  grade  upward 
into  Thermopolis  sh.”  It  is  quite  apimrent  that  the  100±  ft.  mentioned 
includes  at  least  a part  of  the  “rusty  beds"  in  Greybull  ss.  In  a previous 
rept  by  A.  J.  Collier  (U.  S.  G.  S.  Bull.  711D,  1920),  the  Greybull  ss.  of 
Thermopolis  region  is  described  as  a massive  ss.  25  ft  thick,  and  the 
“rusty  beds"  are  not  mentioned.  The  present  practice  of  U.  S.  Geol.  Sur- 
vey is  to  include  the  “rusty  IkhIs”  in  Thermoiiolis  sh.  and  treat  Greybull 
ss.  ns  top  memb.  of  Cloverly  fm.,  in  Bighorn  Basin,  Elk  Basin,  and  other 
areas  in  southern  Mont,  where  it  has  been  recognised.  (See  U.  S.  G.  S. 
Bull.  822,  1931,  pp.  23-28.)  Whether  this  ss.  ls=  Dakota  ss.  (Upper 
Cret.)  or  Is  an  older  ss.  of  Lower  Cret.  age  has  not  been  determined. 
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Greybull  sand. 

A subsurface  sand  believed  to  be  at  strat.  horizon  of  Greybull  ss.  ntemb. 
of  Cloverly  fm. 

Greyhorse  limestone.  (In  Wabaunsee  group.) 

Pennsylvanian : Southeastern  Nebraska  and  northwestern  Missouri. 

<S.  E.  Condra,  1035  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  9).  Greyhorse  Is. — Dark- 
gray  Impure  Is.,  1 ft.  thick.  Memb.  of  Pony  Creek  sb.  fm.  Overlain  by  5 to  0 
ft.  of  gray  sandy  ah.  forming  top  memb.  of  Pony  Creek  fm.  Underlain  by 
Caneyville  ah.  memb.  of  Pony  Creek  fm.  [Derivation  of  name  not  stated.] 

EL  C.  Reed  (Asst.  State  Oeol.  Nebr.),  1936  (letter  dated  Oct.  16).  Type  loc. 
of  Grayhorse  Is.  in  NW*4  see.  11,  T.  24  N.,  R.  6 E.,  Osage  Res..  Okla.  Due  to 
typographical  error  it  is  spelled  Greyhorse  in  Paper  8.  It  should  read  Grayhorse. 

Greylock  schist. 

Ordovician:  Northwestern  Massachusetts. 

T.  N.  Dale.  1891  (Am.  Geo].,  vol.  8,  pp.  1-7).  Greylock  schists. — Muscovite  (Serlcite), 
chlorite,  and  quartz  schist,  1,200  to  2,000  ft.  thick  on  Mount  Greylock.  Mass., 
where  it  overlies  Bellows  Pipe  Is. 

fGreylock  series. 

A term  used  by  W.  II.  Hobbs,  181)2  (Geol.  Soc.  Am.  Bull.,  vol.  3,  p.  460)  and 
18113  (Jour.  Geol.,  vol.  1,  pp.  717-730)  to  include  Greylock  schist,  Bellows- 
pipe  Is.,  Berkshire  schist,  and  Stockbridge  Is.  of  Mouut  Greyhx*k  region, 
NW.  Mass. 

tGreyloek  limestone. 

A name  applied  in  some  early  repts  (It.  Pumpelly,  U.  H.  G.  S.  Mon.  23, 
1894)  to  Stockbridge  Is.  of  Greylock  Mtn  region,  Mass. 

Greyson  shale. 

Pre-Cambrian  (Belt  series)  : Western  central  Montana  (Belt  Mountains). 

C.  D.  Walcott.  1899  (Geol.  Soc.  Am.  Bull.,  vol.  10,  pp.  199—215).  Greyson  shales. — 
Consist  of  (descending)  : (1)  Dark-gray  siliceous  and  aren.  shales,  with  Inter- 
bedded  bands  of  buff  sandy  shales  and  occasional  layers  of  hard  compact  groenish- 
gruy  and  drab  siliceous  rock;  (2)  bluish-gray,  almost  fissile  shales;  (3)  dark 
coarse  siliceous  and  aren.  shales;  (4)  qtzltes  lnterbedded  with  shales  in  Deep 
Creek  Canyon,  90  ft. ; (5)  intrnformational  cgls.,  10  ft.  in  Deep  Creek  Canyon. 
Total  thickness  3.000  ft.  Underlies  Spokane  shales  and  overlies  NewLand  Is. 
Type  loc.  on  side  of  ridge  btw.  Deep  and  Greyson  Creeks,  SE.  of  Townsend. 

Grics  Ranch  horizon. 

Tertiary:  Western  Washington. 

W.  L.  Effinger.  1936  (Geol.  Soc.  Am.  Proc.  1935,  p.  411).  Recent  investigation  of 
“Olig.”  faunas  of  western  Wash,  reveals  that  fauna  commonly  referred  to  as 
"dries  Ranch  fauna.”  and  the  deposits  with  which  it  is  associated,  have  a 
widespread  distribution  throughout  western  Wash,  and  represent  a distinct 
strat.  and  faunal  unit  in  Tert.  succession  of  Northwest.  The  deposits  of  this 
horizon  consist  of  cgls.,  sss.,  and  shales,  with  local  volcanic  tuffs  and  agglH. 
and  are  generally  thin,  but  may  reach  a thickness  exceeding  1,000  ft.  Well- 
preserved  dries  Ranch  faunas  have  been  recognized  in  Port  Townsend  region  near 
town  of  Woodman  and  Port  Hadlock  and  on  shore  of  Puget  Sound.  S.  of  Oak 
Bay,  and  other  places  [mentioned].  The  strat.  and  faunal  relationships  of  dries 
Ranch  horizon  show  It  clearly  to  be  older  than  Lincoln  fm.  (lower  OUg.)  and 
younger  than  Cowlitz  fm.  (Eo.). 

See  also  Greece  Ranch  horizon. 

Griffin  bed. 

Miocene  (lower) : Western  Florida  and  southwestern  Georgia. 

A.  F.  Foerste,  1894  (Am.  Jour.  Sc!.,  3d,  vol.  48,  pp.  52-54).  Griffin  bed. — Hard 
calc,  clay,  often  deep  red  or  clayey  brown,  owing  to  decomposition,  full  of 
151627°— 38 56 
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Orbltolites  and  a few  other  shells.  Believe  Its  location  to  be  at  top  of  Chat- 
tahoochee bed  proper  and  about  130  ft.  above  base  of  Chattahoochee  aerne*. 
Thickness  6 to  8 ft. 

Is  a bed  in  Tampa  Is.  (tChattahoochee  fin.),  according  to  studies  of  C.  W. 
Cooke. 

Named  for  exposures  on  Griffin’s  Creek,  mi.  S.  of  Bainbridge,  Decatur 
Co.,  Ga.,  and  about  */j  mi.  W.  of  Griffin's  bouse. 

Grimes  sandstone. 

Upper  Devonian:  Western  and  west-central  New  York. 

D.  D.  Luther,  1002  (N.  Y.  State  Mus.  Bull.  52,  pp.  616-020).  Grime*  ' Thin 

M8.,  50  ft.  thick,  that  produce  the  third  falls  In  Grimes  Gully,  the  High  falls 
in  Tannery  Gully,  and  prominent  escarpment  on  Hides  of  Hatch  Hill  and  Weat 
Hill  in  Naples  section.  Separated  from  overlying  High  Point  ss.  by  GOO  ft. 
of  shales  and  flags,  and  correlated  with  the  25  ft.  of  as.  that  underlies  Gardeau 
flags  in  Genesee  River  section.  Lies  about  600  ft.  above  Genesee  sh.  Included 
In  Portage  or  Nunda  group.  Carries  Portage  fauna  in  base. 

D.  D.  Luther,  11)03  (N.  Y.  State  Mus.  Bull.  69,  pp.  1000-1011).  Grime * ss.,  25 
ft.  thick,  underlies  Gardeau  shales  and  flags  (restricted  to  upper  part  of  Gardes u 
sb.  and  flagstones  of  Hall)  uud  overlies  Hatch  sh.  (On  map  accompanying  this 
bull,  the  beds  above  Grimes  ss.  are  called  West  Hill  sand*,  but  in  more  recent 
N.  Y.  repts  they  are  called  West  Hill  flags  and  sh.,  also  Gardeau  flags  and  *k. 
Luther  gives  thickness  of  Grimes  In  Penn  Yan-Hammondsport  quads,  as  75  ft) 

C.  A.  Hart na gel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  77).  Grimes  ss.  has  been 
differentiated  from  not  far  W.  of  Genesee  Valley  to  Cayuga  Co.  Numed  for 
occurrence  in  Grimes  Gully,  near  Naples,  Ontario  Co. 

G.  H.  Chadwick,  1923  (Gcol.  Soc.  Am.  Bull.,  vol.  34,  p.  69).  [Table  shows  Grimes 
ss.  underlying  Gardeau  «h.  in  Allegany  Co. ; underlying  Westblll  sh.  in  Steuben 
Co.;  and  overlying  Hatch  sh.  in  both  counties.] 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  369).  Grimes  ss.  underlies 
Gardeau  sh.  ( = West  Hill)  and  overlies  Hatch  sb.  All  included  iu  Portage  group. 

G.  H.  Chadwick.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2,  p.  552),  placed  Grimes  ss. 
below  Gardeau  and  above  Hatch,  and  Included  Grimes  in  Chemung  group  and 
Hatch  In  his  Naples  group. 

In  south-central  N.  Y.  (Steuben  and  adjacent  counties)  the  Grimes  ss. 
underlies  West  Hill  fm.  (=  Gardeau  sh.  to  E.)  and  overlies  Hatch  sh. 

Grimsby  sandstone. 

Silurian  (early)  : Ontario  and  western  New  York. 

M.  Y.  William)*,  1914.  [In  Scl.,  n.  «.,  vol.  39,  pp.  915-918,  June,  1914,  E.  M.  Kindle 
listed  the  following  subdivisions  of  Medina  fm.  (restricted  to  “Upper  Medina*'  or 
Albion  88.)  in  Niagara  Gorge  (descending):  Tborold  88..  Grimsby  s*.  ("name  pro- 
posed by  M.  Y.  Williams  in  paper  read  [but  not  published]  before  Geol.  Soc.  Am.. 
Jan.  1914"),  Cabot  Head  sb.,  Munitoulin  beds,  and  Whirlpool  ss.  The  ttrst  pub- 
lished definition  of  the  name  by  Williams  is  In  Canada  Geol.  Surv.  Summ.  Kept, 
for  1913.  pp.  176-188.  1914,  where  he  stated  that  it  consists  of  6 ft.  of  gray  sb. 
underlain  by  thick-bedded  mottled  red  and  gray  ss.  50  ft.  thick  In  Niagara  Gorge. 
Overlain  by  Tborold  ss.  and  underlain  by  Cabot  Head  sh.  Numed  for  good  ex- 
posures along  E.  side  of  gorge  at  Grimsby,  Ont.J 

See  further  explanation  under  Cataract  fm. 

Grindstaff  sandstone  member  (of  Tradewater  formation). 

Pennsylvanian:  Southeastern  Illinois  (Equality  and  Shnwneetown  quad- 
rangles). 

C.  Butts,  1925  (111.  Geol.  Surv.  Bull.  47,  p.  44).  Grindstaff  ts.  memb.  of  Trade 
water  fm. — Coarse  gray  quartxose  and  conglomeratic  hh.,  40  to  60  ft.  thick,  lying 
30  to  40  ft.  above  Caseyvllle  ss.  in  Equality  and  Sbawneetown  quads,  SE.  IU. 
Prominently  displayed  in  Grindstaff  Hollow,  NE.  corner  of  sec.  28,  T.  10  S.,  tt. 
8 E.,  Equality  quad.  Extends  at  least  1%  ml.  Into  Shawneetown  quad.  Lies  5 
It.  below  Willis  coal  (Bell?). 
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fG  rind  stone  grit. 

A name  applied  in  some  early  repts  to  Berea  ss.  of  Ohio,  and  in  other  repts 
to  basal  20  ft.  of  Berea  ss. 

Grindstone  Creek  member  (of  Millsap  Lake  formation). 

Pennsylvanian:  North-central  Texas  (Brazos  River  region). 

E.  H.  Sellards.  1933  (Unlv.  Tex.  Bull.  3232.  pp.  100.  107).  Grindstone  Creek  memb.. 
top  memb.  of  Millsap  Lake  fm.  Used  by  G.  Scott  and  J.  M.  Armstrong  in  ms. 
on  geol.  of  Parker  Co.  Overlies  Brannon  Is.  memb.  I Type  loc.  not  stated.] 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  pp.  15.  16,  24). 
Grindstone  Creek  memb. — Upper  memb.  of  Millsap  Lake  fm.  Was  named  by  G. 
Scott  aud  J.  M.  Armstrong  in  ms.  submitted  to  Tex.  Bur.  Econ.  Geol.  in  1933. 
Includes  all  strata  btw.  top  of  Brannon  Bridge  Is.  (top  bed  of  underlying  Lnr.y 
Bend  memb.)  and  base  of  Thurbor  coal  (basal  bed  of  overlying  Gamer  fm.). 
The  lss.  of  this  memb.  are  here  named  Qoen  Is.  (the  younger)  and  Santo  Is.  (the 
older),  q.  v.  Type  loc.  designated  by  Scott  and  Armstrong  is  area  W.  of  Grindstone 
Creek,  In  SW.  part  of  Purker  Co. 

Grinnell  argillite. 

Pre-Cambrian  (Belt  series):  Northwestern  Montana  (Glacier  National 
Bark)  and  southeastern  British  Columbia. 

B.  Willis.  1902  (Geol.  Soe.  Am.  Bull.,  vot.  13.  pp.  316,  322).  Grinnell  argillite.— 
Argillite,  dark  red,  slmly,  sometimes  aren..  ripple-marked,  sun-cracked.  Thickness 
1,000  to  1.800  ft.  Type  loc.  Mount  Grinnell  (at  head  of  Swift  Current  Vnlley), 
where  it  is  1,800  ft.  thick.  Also  well  exposed  on  Appekunny  and  Robertson  Mtns. 
Conformably  overlain  by  Siyeh  Is.  Overlies  Appekunny  argillite.  It  Is  possible 
more  detailed  strat.  study  may  develop  fact  that  Grinnell  and  Appekunny  argil- 
lites are  really  phases  of  one  great  fm.,  and  that  line  of  distinction  btw.  them 
is  one  diagonal  to  stratification. 

Griswold  conglomerate.  j 

Griswold  Gap  conglomerate.  I (In  Poeono  formation.) 

Griswolds  Gap  conglomerate.  J 

Mississippi n : Northeastern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Kept.  Ov  pp.  56.  57).  Griswold  col.  (also 
Gristrold  Gap  cgl.). — A true  cgl.,  white,  very  pel>bly,  solid,  and  massive:  pebbles 
very  white  (quartz),  somewhat  angular  and  flattish,  rather  than  ovoid,  and  range 
from  % to  2 In.  Matrix  Is  rather  coarse,  brownish  gray,  and  weathers  whitish. 
Near  base.  Just  W.  of  Wnymart,  in  Rix’s  Gap.  is  n calc,  layer  2 to  3 ft.  thick,  in 
which  pebbles  of  red  sh..  greenish  sta.,  and  fish  remains  are  mixed  with  the 
ordinary  quartz  pebbles.  Thickness  35  ft.  Forms  crest  of  Moosic  Mtn.  Has  two 
fine  sloping  outcrops  opposite  Qrlswohl’s  Gap,  Just  E.  of  Forest  City,  Susque- 
hanna Co. 

I.  C.  White,  1883  (2d  Pa.  Geol.  Surv.  Rept.  Gr).  Gristrold  Gap  cgl.  is  bottom  memb. 
of  Poeono  ss.  At  Campbell’s  Ledge,  Lackawanna  Co.,  It  Is  130  ft.  thick. 

B.  Willard,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47.  No.  4.  pp.  565-607).  called  this  bed 
Griswolds  Gap  cgl.  and  treated  It,  or  its  near  equlv.,  as  basal  memb.  of  Poeono  fm. 
He  stated  that  It  occupies  much  the  same  position  as  Knapp  ss.  or  cgl.  farther  west. 

Grizzly  formation. 

Silurian?  (may  be  Ordovician)  : Northern  California  (Taylorsville  region). 

J.  S.  Diller,  1892  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  370-394).  Grizzly  qtzite,  400  ft. 
thick.  Oldest  fm.  in  Taylor) sjvllle  region.  Tentatively  assigned  to  Sll.  (?).  Is 
older  than  Montgomery  Is.,  of  Niagara  age. 

J.  S.  Diller,  1892  (Prel.  proof-sheet  ed.  of  U.  S.  G.  8.  Lassen  Peak  folio,  No.  15). 
Grizzly  fm. — Within  area  represented  on  mnp  it  is  composed  chiefly  of  slates,  but 
in  Mount  Grizzly,  near  Taylor(s]ville,  where  the  fm.  has  greatest  development, 
there  are,  besides  slates,  both  qtzite  and  Is.  The  last  is  of  special  interest  in 
being  8il.,  the  oldest  fnssiliferous  rock  yet  discovered  in  Calif.  (The  Is.  is  Mont- 
gomery Is.,  of  Niagaran  age,  which  is  now  treated  as  a distinct  fm.,  overlying 
Grizzly  fm.] 

J.  8.  Diller,  1908  (U.  8.  G.  8.  Bull.  353,  on  Taylorsville  region).  Grizzly  fm. — 
Gray  well-defined  but  thin-bedded  qtzite  overlain  by  lentils  of  [Montgomery]  Is., 
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and  interstratifled  with  shaly,  often  siliceous  si.  (argillite)  having  irregular  clear- 
age.  The  beds  of  qtzite  range  in  thickness  from  5 to  about  20  ft.  and  run  out 
into  sh.  in  a short  distance.  The  sh.  beds  are  generally  thicker  than  the  qtzite. 
and  for  most  part  greenish  gray  to  drab,  although  sometimes  black  and  more  or 
less  flinty,  but  not  much  altered.  The  lighter-colored  shales  are  often  sandy  and 
constitute  prevailing  portion  of  the  fra.,  although  beds  of  well-marked  qtzite  are 
usually  present  and  frequently  predominate.  The  coarser  beds  of  qtzite  are  near 
base  of  fm.  and  are  about  200  ft.  thick.  Thickness  of  fro.  400  to  1,000  ft.  On  E. 
slope  of  drizzly  MtnB,  near  N.  end,  qtzite  prevails  immediately  beneath  a lentil 
of  (Montgomery]  Is.,  but  N.  of  Montgomery  Creek  shales  occupy  the  correspond- 
ing position,  and  as  the  section  does  not  continue  below  the  tunnel  it  does  not 
disclose  the  coarser  beds  lying  at  bottom  of  Grizzly  qtzite  horizon.  In  places  is 
overlain  conformably  by  Montgomery  Is.  but  in  most  places  Is  uncon.  overlnln  by 
Taylorsville  fm.  Rests  on  ancient  metarhyolite. 

Since  Grizzly  fm.  underlies  Montgomery  Is.,  of  Niagaran  age,  it  may  be 
either  Sil.  or  Ord. 

Named  for  exposures  on  E.  and  NE.  slopes  of  Grizzly  Mtus,  Plumas  Co. 

Grizzly  quartzite. 

See  Grizzly  fm. 

Grizzly  Bear  formation. 

Cretaceous  (Upper)  : Alberta. 

S.  E.  Slipper,  1018  (Canada  Geol.  Surv.  Summ.  Kept.  1917,  pt.  C,  p.  8).  Included 
In  Belly  River  series. 

Grizzly  Mountain  rhyolite. 

Tertiary:  Central  Colorado  (Sawatch  Range). 

J.  T.  Stark  nnd  F.  F.  Barnes,  1935  (Colo.  Scl.  Soc.  Proc.,  vol.  13,  No.  8,  p.  477.  map). 
The  extrusive  material  here  mapped  ns  Grizzly  Mtn  rhyolite  (after  the  roost 
prominent  peak  in  vicinity)  includes  the  rooks  described  by  Howell  (Colo.  Geol. 
Surv.  Bull.  17.  1919)  as  “Grizzly  Peak  rhyolite”  and  “Red  Mtn  rhyolite.”  All 
evidence  obtained  by  writers  indicates  “Red  Mtn  rhyolite”  is  merely  a part  of 
“Grizzly  Peak  rhyolite”  which  has  been  affected  by  mineralizing  solutions.  The 
name  “Grizzly  Peak  rhyolite"  was  discarded  to  avoid  confusion  with  a mtn 
of  that  name  several  mi.  to  S.  The  Grizzly  Mtn  rhyolite  is  Tert. 

fGrlzzly  Peak  andesite. 

Pliocene:  Western  California  (San  Francisco  region). 

A.  C.  Lawson  and  C.  Palnche,  1902  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Bull.,  vol.  2. 
p.  379  and  map).  A thick  accumulation  of  lava  flows,  which  for  most  part 
are  of  different  petrographic  type  from  underlying  basalts,  and  should  be  classed 
as  andesites.  Though  of  rather  varied  character  they  are  grouped  together  under 
name  Grizzly  Peak  andexitc.  As  mapped  they  include  certain  subordinate  flows 
of  basalt  and  intercalations  of  tuff.  There  are  two  rather  distinct  fades  of  the 
andesite;  the  lower  one  a medium-textured  holocrystalllne  rock;  the  upper  a 
dense  compact  rock,  frequently  glassy,  with  a prevailingly  porphyritic  habit, 
aggregating  175  to  nearly  300  ft.  lAs  mapped  the  Grizzly  Peak  andesite  rests 
on  rhyolite  tuff  and  is  overlain  by  Slestan  fm.  As  mapped  It  forms  Grizzly 
Peak,  in  Berkeley  Hills.] 

A.  C.  Lawson,  1914  (U.  8.  G.  8.  San  Francisco  folio.  No.  193).  [The  andruitr 
of  Grizzly  Peak  is  included  in  Mornga  fm.,  according  to  definition  of  Moraga,  and 
as  mapped.] 

Grizzly  Peak  rhyolite. 

Tertiary:  Central  Colorado  (Chaffee  and  Lake  Counties). 

J.  V.  Howell.  1919  (Colo.  Geol.  Surv.  Bull.  17).  Grizzly  Peak  rhyolite — Gray  fine- 
grained, easily  weathered  rock  in  which  are  embedded  innumerable  frngmenta  of 
gneiss,  schist,  nnd  other  older  rocks.  Color  light  gray  to  brown.  Texture 
that  of  rhyolite  porphyry  to  pitchstone.  In  absence  of  conclusive  evidence  it 
seems  fairly  safe  to  consider  this  rhyolite  to  be  of  Tert.  (Eocene?)  age.  I Map 
shows  Grizzly  Peak,  Chaffee  Co.,  in  midst  of  this  mass  of  rhyolite.] 

This  name  has  been  discarded  by  J.  T.  Stark  and  F.  F.  Barnes,  as  ex- 
plained under  Grizzly  Mtn  rhyolite. 
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Groat  sandstone  bed.  (In  Pierre  shale.) 

Upper  Cretaceous:  Northeastern  Wyoming  and  southeastern  Montana. 

W.  W.  Rubey,  1930  (U.  S.  G.  8.  P.  P.  165A).  Groat  ss.  bed. — Ferruginous  and 
glauconitic  as.  and  siltstone,  150  ft.  thick  in  N.  part  of  area.  Lies  near  top  of 
Gammon  ferruginous  niemb.  of  Pierre  sh.  Named  for  exposures  along  Groat 
Creek  in  T.  7 S.f  R.  50  E.,  Carter  Co.,  Mont. 

Groesbeek  dolomite. 

Permian : Southwestern  Oklahoma  and  central  northern  Texas. 

F.  W.  Cragin.  1897  (Am.  Geol.,  vol.  19.  p.  357).  Groesbeek  dolomites. — Laminated 
dolomites  overlying  Quanab  gyp.  in  Hardeman  Co.,  Tex.,  and  Greer  Co..  Okla. 

Named  for  Groesbeek  Creek,  Hardeman  Co.,  Tex. 

Gros  Cap  greenstone. 

Pre-Cambrian  (Keewatin)  : Western  Ontario  (Mlchlplcoten  district). 

A.  P.  Coleman  and  A.  B.  Willmott,  1902  (Toronto  Unlv.  Studies,  geol.  ser.  No.  2, 
p.  8;  Ont.  Bur.  Mines  Rept.  1902,  p.  150).  Gros  Cap  greenstones,  Huronian. 

C.  R.  Van  Hlse  and  C.  K.  Leith,  1911  (U.  8.  G.  S.  Mon.  52,  p.  151),  assigned  Gros 
Cap  greenstone  to  Keewatin. 

Grosse  Isle  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Michigan.  Shown  on  moraine 
map  (fig.  7)  in  U.  S.  G.  S.  Detroit  folio  (No.  205),  p.  9,  also  on  moraine 
map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Grosse  Isle,  near 
Detroit. 

Gros  Ventre  formation. 

Middle  Cambrian:  Northwestern  Wyoming  and  central  southern  Montana. 

E.  Blftokwelder,  1918  (Wash.  Acad.  Sol.  Jour.,  vol.  8.  p.  417).  Gros  Ventre  fm 
Greenish  and  gray  calc,  shales,  with  gray,  striped  conglomeratic  and  oolitic 
lss..  separating  overlying  Gallatin  Is.  (as  restricted  by  Hague  and  his  associates) 
from  underlying  Flathead  qtzite.  Contains  Middle  Camb.  fossils.  (Gives  typical 
detailed  section  (which  foots  790  ft.)  on  W.  slope  of  Doubletop  Peak,  in  Gros 
Ventre  Range,  where  overlying  Gallatin  Is.  and  underlying  Flathead  qtzlte  are 
both  present.] 

Groton  granite. 

Devonian:  Northeastern  Vermont  (Caledonia  County). 

E.  J.  Foyles  and  C.  H.  Richardson,  1929  (16th  Rept.  Vt.  State  Geol.,  table  opp. 
p.  288),  listed  this  name  in  Dev.  of  "central  Vt.,’*  but  without  definition. 
Quarried  in  SW.  part  of  Groton  Twp,  Caledonia  Co. 

Grove  limestone. 

Lower  Ordovician  (Beekmantown)  : Western  Maryland  (Frederick  County). 

G.  W.  Sfose  and  A.  I.  Jonas,  1935  (Wash.  Acad.  8ei.  Jour.,  vol.  25,  No.  12.  pp. 
564-565).  Grove  Is. — The  main  quarry  rock  at  Le  Gore  quarry  [Frederick  Co.]. 
Formerly  erroneously  called  Beekmantown  Is.  Rests  conformably  on  Frederick  Is. 
Is  probably  of  Chaxy  or  later  age.  [Derivation  of  name  not  stated  In  this  pub- 
lication, but  authors  stated  orally  that  tills  Is.  waH  named  for  Grove  quarry  and 
Grove  Station,  on  B.  & O.  R.  R.,  where  It  is  well  exposed  in  syncline  above  Fred- 
erick Is.] 

G.  W.  Stose  and  A.  I.  Jonas  collected  additional  fossils  from  tills  fm.  which  proved 
its  lower  Beekmantown  age. 

t Groveland  formation. 

Pre-Cambrian  (upper  Huronian)  : Northwestern  Michigan  (Crystal  Falls 
and  Felch  Mountain  districts). 

H.  L.  Smyth,  1899  (U.  S.  G.  8.  19th  Ann.  Rept..  pt.  3,  pp.  114-121.  137-139). 
Groveland  fm. — Ferruginous  rocks  (qtzites,  cherts,  and  subordinate  schists)  well 
exposed  In  central  part  of  sec.  81,  T.  42  N.,  R.  29  W.,  in  vicinity  of  abandoned 
Groveland  mine,  in  Felch  Mtn  dlst.  The  magnetite  Is  always  an  abundant  con- 
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stltuent  of  fm.  The  rocks  have  a general  family  likeness,  which  make®  it  vctt 
easy  in  field  to  distinguish  them  from  all  other  members  of  the  Algonkian.  There 
are  two  varieties.  The  usual  one  consists  of  quarts  and  the  anhydrous  oxides 
of  iron,  and  is  generally  siliceous,  heavy  and  dark  colored;  the  other,  and  rarer, 
is  made  up  essentially  of  an  iron  amphibole,  quite  similar  to  the  grtinerite  of 
Marquette  range,  with  quartz  and  iron  oxides  as  associates.  Thickness  500 ± ft 
Immediately  overlies  Mansfield  fra.  and  is  uncon.  overlain  by  Upper  Huronian  mica 
schists  and  qtxltes.  [On  p.  16  of  rept  above  cited,  C.  K.  Van  Ilise  correlated 
Groveland  fm.  of  Crystal  Fulls  dist.  with  Negaunec  fm.] 

According  to  C.  R.  Van  Hise  and  C.  K.  Leith,  1911  (U.  S.  G.  S.  Mon.  52.  pp. 
304-305  and  chart  opp.  p.  598),  the  typical  Groveland  fm.  of  Fetch  Mtn 
dist.  is  Vulcan  fm.,  the  Ncgaunee  fm.  is  absent  there,  and  “name  Grove- 
land  is  discarded.” 

Guadalupe  group. 

Permian : Western  Texas. 

G.  H,  flirty,  1902  (Am.  Jour.  Sci.»  4th,  vol.  14,  pp.  363-368).  Not  only  are  these 
faunas  very  different  from  any  known  in  America  elsewhere,  but  they  give  evi- 
dence of  being  later  in  geologic  time.  For  this  reason  I propose  to  give  them  a 
regional  name,  which  shall  be  employed  in  a force  similar  to  Misaisaippian  and 
Pennsylvanian.  For  this  none  more  appropriate  than  one  derived  from  locality 
where  they  were  first  discovered  can  Ik*  found,  and  term  Ouadalupian  is  suggested 
The  strat.  limits  of  OuadalupUin  period  will  have  to  be  determined  on  intrinsic 
evidence.  At  present  it  seems  to  Include  the  whole  section  at  8.  end  of  Guadalup* 
Mtns,  but  the  central  fauna  will  be  that  of  the  “white”  and  “dark  Permian” 
as  described  by  Shumard.  [The  faunas  to  which  name  was  applied  were  obtained 
from  1.700  to  1,800  ft.  of  Is.  (afterwards  named  Capitan  la.),  underlain  by  2,000 
to  2.500  ft.  of  yellow  qunrtzoso  ss.,  underlain  by  500  or  more  ft.  of  thin-bedded 
black  Is.,  the  ss.  and  basal  Is.  being  afterward  named  Delaware  Mtn  fm.  The 
basal  Is.  (now  known  as  Bone  Bpriny  Is.)  Is,  because  of  faunal  and  lithologic 
differences,  now  excluded  from  Delaware  Mtn  fm.,  with  which  it  is  uncon.,  and 
therefore  may  not  properly  be  a part  of  Guadalupe  group,  although  Included  in 
original  definition.  At  time  “tiuadaluplan”  was  introduced  the  Bone  Spring  Is. 
had  yielded  only  a few  fossils.] 

G.  H.  Girty,  1908  (U.  S.  G.  S.  P.  P.  58,  pp.  10-11  i.  Ouadalupian  series. — Includes 
Capitan  Is.  and  Delaware  Mtn  fm.  Appeurs  to  be  younger  than  Hueco  fm.  Over 
lying  fm.  undet.,  being  absent  in  Guadalupe  Mtns. 

Adopted  as  group  term  to  include,  originally,  Capitan  Is.  and  Delaware  Mtn 
fm.,  which  are  characterized  by  unique  fauna  of  Perm.  age.  Now  kuown 
to  uncon.  underlie  Castile  gyp.  (also  of  Perm,  age),  and  considered  to  be 
in  part  younger  and  in  part  contemp.  with  beds  that  have  been  de- 
scribed as  Hueeo  Is.  The  Delaware  Mtn  fm.  of  Delaware  Mtns  is  now 
known  to  include  in  its  upper  part  the  time  equiv.  of  Capitan  Is.  of 
Guadalupe  Mtns.  (See  repts  by  P.  B.  King,  1934  (Geol.  Soc.  Am.  Bull., 
vol.  45,  pp.  097-793),  and  W.  B.  Lang,  1935  (A.  A.  P.  G.  Bull.,  vol.  19, 
No.  2)  and  1937  (A.  A.  P.  G.  Bull.,  vol.  21,  No.  7).) 

Named  for  Guadalupe  Point,  S.  end  of  Guadalupe  Mtns,  El  PasO  Co. 

Guallava  sandstone. 

Oligocene:  Costa  Rica. 

W.  B.  Dali,  1898  (U.  S.  G.  8.  18th  Ann.  Kept.,  pt.  2,  p.  342). 

Guanajuato  conglomerate. 

Tertiary : Mexico. 

0.  W.  Botgford,  1909  (Eng.  and  Min.  Jour.,  vol.  87,  p.  691). 

A.  Wandkc  and  J.  Martinez,  1928  (Econ.  Geol.,  vol.  23,  p.  9). 

Guanica  coral  reefs. 

Tertiary:  Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Sci.  Annals,  vol.  20,  p.  17). 
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Guantanamo  shale- 

01  igocene  or  Miocene : Cuba. 

N.  H.  Darton,  1926  (Wash.  Acud.  Scl.  Jour.,  toL  16  p.  327). 

Guaracara  limestone. 

Miocene:  Trinidad. 

G.  A.  Waring,  1926  (Johns  Hopkins  Unlv.  Studies  In  geoL  No.  7.  p.  56). 

Guardarraya  intrusion. 

Age  (?)  : Mexico. 

J.  E.  Spurr  and  G.  II.  Garrey,  1908  (Econ.  Geol.,  vol.  3,  p.  694). 

Guaso  limestone. 

Eocene:  Cuba. 

N.  H.  Darton.  1926  (Wash.  Acad.  Scl.  Jour.,  vol.  16.  p.  327). 

Guayabal  limestone. 

Cretaceous:  Puerto  Rico. 

G.  J.  Mitchell,  1922  (N.  Y.  Acad.  Scl.  Scientific  surv.  of  Porto  Rico  und  Virgin 
Islands,  vol.  1,  pt.  3,  p.  256). 

Guayabal  formation. 

Eocene:  Mexico. 

W.  S.  Cole,  1927  (Bulls.  Am.  Pal.,  vol.  14,  No.  51,  pp.  6,  9). 

Guayama  series. 

Cretaceous:  Puerto  Rico. 

E.  T.  Hodge,  1920  (N.  Y.  Acad.  Scl.  Scientific  surv.  Porto  Rico  and  Virgin  Islands, 
vol.  1,  pt.  2,  p.  142). 

Guaynabo  formation. 

Cretaceous:  Puerto  Rico. 

H.  A.  Meyerhoff,  1931  (N.  Y.  Acad.  Scl.  Scientific  surv.  Porto  Rico  and  Virgin 
Islands,  vol.  2,  pt.  3,  p.  275). 

Gubik  sand. 

Pleistocene:  Northern  Alaska. 

F.  C.  Schrader,  1902  (Geol.  Soc.  Am.  Bull.,  vol.  13,  pp.  233-252).  Goobic  nandn. — 
Surficial  deposit  of  fine-grained  brownish  Pleist.  wind  or  loam,  10  to  15  ft.  thick. 
Rests  uncon.  on  Colville  series.  I Derivation  of  name  not  stated.) 

F.  C.  Schrader,  1904  (U.  S.  G.  S.  P.  P.  20,  p.  93).  Gubik  sand. — Surficial  deposit 

of  brownish  sand  or  loam  with  some  silt ; 10  to  15  ft.  thick.  Supposed  to  be 

Pleist.  IJncon.  overlies  Colville  Berles.  Named  for  Eskimo  name  of  Colville  River, 
along  which  It  forms  the  surficiul  terrane  of  the  coastal  pluin. 

Guelph  dolomite. 

Silurian:  Ontario. 

J.  Hall,  1852  (Pal.  N.  Y.,  vol.  2,  pp.  340,  341).  Galt  In. — The  fossils  from  Galt. 
Canada  West,  are  peculiar,  being  nearly  all  new  species,  and,  with  one  or  two 
exceptions,  different  from  those  within  the  limits  of  N.  Y.  In  1848  I visited 

the  locality  and  obtained  many  other  species.  From  nature  of  the  Is.,  which 

appeared  to  succeed  the  well-characterized  Is.  of  Niugnra  Falls,  and  from  similarity 
of  some  of  the  fossils  with  those  of  Onondaga  salt  group  of  N.  Y„  I was  inclined 
to  refer  the  fm.  to  base  of  latter  group.  A simple  Inspection  of  plates  79—84 
will  show  that  these  fossils  are  typical  of  a distinct  period  from  that  of  Niagara 
group;  und  though  the  few  species  yet  known  from  l>ase  of  Onondaga  suit  group 
of  N.  Y.  seem  scarcely  sufficient  to  Indicate  a well-marked  period,  or  to  claim  posi- 
tive Identity  in  age  with  those  of  the  (ialt  Is.,  yet  we  are  compelled  either  to 
regard  them  thus,  or  to  rank  the  latter  as  a group  entirely  distinct  from  any  yet 
recognized.  The  Galt  fossils  as  a group  are  not  only  distinct  from  those  of 
Niagara  period,  but  equally  distinct  frurn  those  of  succeeding  geological  periods 
of  Lower  and  Upper  Helderberg  las.  They  do  in  fact  make  a nearer  approach 
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to  those  regarded  as  devonian  types  than  to  any  group  of  Silurian  age ; and  yet  we 
are  able  to  prove  their  position  to  be  quite  below  the  Is.  holding  Pcntameru* 
gale  at  us  and  numerous  other  Silurian  species  which  characterize  the  las.  at  base 
of  the  Ilelderberg.  And  whether  we  regard  them  as  of  the  age  of  Onondaga 
salt  group  or  not,  we  know  thnt  they  lie  above  the  strata  typified  by  the  numerous 
fossils  already  described  as  belonging  to  Niagara  group,  and  strictly  should  form 
no  part  of  that  group.  It  is  true,  nevertheless,  that  in  many  places  to  W.  of 
Cabot  Head  the  Niagara  group  is  very  similar  in  lithological  character  to 
Onondaga  wilt  group,  though  less  urgill.,  and  never  friable,  ns  some  beds  of  latter 
are.  [In  a footnote  on  p.  341  of  vol.  cited  above  appears  the  following  quotation 
from  letter  by  Mr.  [A.]  Murray  to  Mr.  [Wm  ] Logan,  the  Geologist  of  Canada, 
dated  Dec.  24.  1850:  “With  regard  to  the  age  of  the  group  of  rocks  which 
appear  at  Galt,  and  which  Mr.  Ilall  proposes  to  class  as  a part  of  the  Gypsiferous 
[tOiioudagu  salt  group]  instead  of  the  Niagara  fm.,  this  season's  examination  has 
tended  to  show  that  his  suggestion  is  founded  upon  correct  data.”  Other  por- 
tions of  Murray’s  letter  were  published  by  Hall  In  Pal.  N.  Y.,  vol.  3,  1859.] 

J.  D.  Dana,  1857  (Canadian  Nat.  and  Geol.,  vol.  1,  p.  411),  included  Galt  Is.  in 
Onondaga  period,  but  placed  it  beneath  Onondaga  salt  group. 

W.  E.  Logan,  1803  (Canada  Geol.  Surv.  Repts.  Prog.  1843-63,  pp.  336—344). 
Guelph  fm. — In  Canada  the  Niagara  rocks  are  succeeded  by  a series  of  strata 
which  appear  to  be  wanting  in  N.  Y.  They  Hre  largely  developed  in  neighborhood 
of  Guelph  and  Galt,  and  we  have  designated  the  series  as  Guelph  fm.  It  consists 
of  very  fosailiferoua  light-colored  dolomites  (drab,  reddish,  buff,  light-gray  and 
whitish),  often  very  porous,  has  small  drusy  cavities,  and  frequently  is  made  up 
of  brilliant  crystalline  strongly  coherent  grains.  Approx,  thickness  100  ft.  Over- 
lies brown  hitumiuous  strata  and  black,  bard,  compact  bituminous  doi.  Underlies 
Onondaga  salt  group.  The  Guelph  fm.  appears  to  be  absent  from  N.  Y..  and  in 
Canada  it  probably  has  the  form  of  a great  lenticular  mass,  the  limit  of  which  btw. 
Niagara  and  Guelph  is  uncertain,  though  it  appears  to  extend  beyond  Ancaster. 

K.  J.  Chapman,  1863  (Canadian  Jour.,  n.  s.,  vol.  45,  pp.  215-216).  Many  fossils  of 
Guelph  fm.  are  identical  with  those  of  Niagara  l>eds,  but  others  appear  to  !>• 
confined  to  this  fm.  At  present  Guelph  fm.  can  only  be  regarded  as  a provisional 
group,  its  strata  appearing  more  or  less  to  merge  into  underlying  Niagara  beds,  and 
in  some  localities,  also,  to  offer  a passage  into  Onondaga  deposits. 

J.  I>.  Dana,  1864  (Manual  of  geol.),  used  Salina  period  to  replace  bis  Onondaga 
period,  and  included  in  his  Salina  period,  but  below  his  Onondaga  salt  group,  the 
Guelph  epoch,  or  that  of  the  Guelph  and  Galt  Ism. 

J.  Hull,  1865  (Am.  Jour.  Sci.,  2d,  vol.  39,  pp.  353-355),  included  Galt  or  Guelph  Is. 
of  Canada  in  Niagara  group,  stating  that  as  it  includes  an  entirely  different  set 
of  fossils  from  Niagara  is.  he  very  naturally  inferred  it  belonged  to  next  higher 
fm..  Onoiulaua  salt  group.  [In  1867  (N.  Y.  State  Mus.  Nat.  Hist.  20th  Ann.  Kept., 
pp.  305-308)  Hall  still  considered  the  Is.  at  Galt  to  be  “clearly  above  the  great 
Niagara  Is.  of  the  fails,”  but  he  included  it  in  his  Niagara  group.] 

A.  L.  Arey,  1892  (Rochester  Acad.  Sci.  Proc..  vol.  2.  pp.  104-107),  announced  “dis- 
covery of  the  strata  of  the  Guelph  fm.  In  Rochester,  N.  Y.,”  where  it  consists  of 
4 ft.  of  dark-gray  mag.  Is.  overlying  typical  Niagara  Is. 

H.  Ries,  1899  (N.  Y.  State  Geol.  17th  Ann.  Rept.).  The  upper  memb.  of  this  fm 
[Niagara  Is.,  now  called  Lockport  dol.]  is  known  as  Guelph  Is.,  but  it  Is  not  coex- 
tensive with  lower  memb.  It  forms  a lenticular  bed  about  20  mi.  long  and  extend* 
from  Rochester  westward. 

J.  M.  Clarke  and  C.  Schuchert,  1899  (Sci.,  n.  s.,  vol.  10,  pp.  874-878).  included 
Guelph  dol.  in  Niagaran  but  excluded  it  from  Lockport  dol..  as  did  J.  M.  Clarke 
1900  and  1902;  A.  W.  Grabau  1901,  1902,  1906,  1908,  1909;  E.  O.  Ulrich  and 
C.  Schuchert  1902 ; C.  Schuchert  1903 ; J.  M.  Clarke  1903 ; C.  A.  Hartnagel  1903. 
1905.  1908.  1912;  and  G.  II.  Chadwick  1908. 

J.  M.  Clarke,  1902  (N.  Y.  State  Mus.  Bull.  52,  pp.  433-434),  referring  to  fauna  col- 
lected by  Prof.  Arey  at  Rochester,  stated  : It  Is  thus  clear  the  fauna  is  not  simply 
n local  expression  of  a late  stage  of  Lockport  dol.  fauna,  but  represents  the  true 
Guelph  fauna  of  Ont.  In  1903  (N.  Y.  State  Mus.  Bull.  69,  p.  865)  Clarke  recog- 
nized two  invasions  of  Guelph  fauna  in  N.  Y.,  the  first  of  which  entered  from  the 
W.,  penetrated  as  far  E.  ns  Orleans  Co.,  and  then  retreated ; the  second  invasion 
reached  ns  far  E.  as  vicinity  of  Rochester,  and  was  separated  from  first  invasion  by 
an  interval  during  which  30  to  40  ft.  of  Niagaran  dolomites  was  deposited.  In  1903 
(S.  Y.  State  Mus.  Mem.  5,  pp.  9-13)  J.  M.  Clarke  and  R.  Ruedemann  named  the 
rocks  containing  these  two  invasions  of  Guelph  fauna  the  Upper  Shelby  dol.  and 
Lower  Shelby  dol.,  which  they  appear  to  have  Included  In  Lockport  dol.,  although 
Clarke  the  same  year  (N.  Y.  State  Mus.  Hdb.  19)  excluded  Guelph  from  Lockport 
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and  included  bin  Upper  Shelby  and  Lower  Shelby  dolomites  in  the  Guelph.  (See 
under  Shelby  dol.)  Several  geologists  had  expressed  uncertainty  as  to  whether  the 
Guelph  was  present  at  Niagara  Falls,  but  In  1906  (N.  Y.  State  Mu*.  58th  Ann.  Kept., 
1904,  vol.  1.  p.  18)  J.  M.  Clarke  stated  that  Guelph  fauna  had  been  found  in  upper 
layers  of  the  dolomites  lying  above  crest  of  the  falls  and  forming  the  reefs  of  the 
upper  rapids. 

C.  A.  Hartnagel,  1907  (N.  Y.  State  Mus.  Bull.  114),  included  in  Lockport  dol.  of 
Rochester  and  Ontario  Beach  quads,  the  beds  containing  the  Guelph  faunas.  (See 
his  section  under  Shelby  dol.)  He  stated:  “The  Guelph  fnuna  is  an  alien  fauna 
from  the  west,  which  temporarily  displaced  the  Lockport  faunn."  In  1908,  how- 
ever. Hartnagel  and  D.  H.  Newland  (N.  Y.  State  Muh.  Bull.  123)  excluded  Guelph 
dol.  from  Lockport  dol.  but  Included  it  in  Niagaran. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22.  pi.  28),  Included  Guelph  in  upper 
part  of  Lockport  dol.,  while  C.  A.  Hartnagel  in  1912  (N.  Y.  State  Mus.  lldb.  19),  ns  In 
former  yearn,  excluded  Guelph  from  Lockport  dol.  In  U.  S.  G.  S.  Niagara  folio,  No. 
190,  1913.  the  Lockport  dol.  includes  any  Guelph  element  that  may  be  present  there. 

M.  Y.  Williams  and  W.  A.  Parks.  1913  (Canada  Geol.  Surv.  Guidebook  4),  excluded 
Guelph i fm.  from  Niagara,  as  did  Williams  in  1914  (Canada  Geol.  Surv.  Surnm.  Kept. 
1913,  pp.  179-188). 

C.  Schuchert,  1914  (Geol.  Soc.  Am.  Bull.,  vol.  25,  p.  308),  stated  that  in  highest  beds 
of  Lockport  dol.  in  Niagara  Gorge  are  the  precursors  of  Guelph  fnuna. 

R.  S.  Itassler.  1915  (U.  S.  Nat.  Mus.  Bull.  92,  vol.  2,  pi.  4),  included  Guelph  In  the 
Lockport. 

M.  Y.  Williams,  1916  (Geol.  Soc.  Am.  Bull.,  vol.  27,  pp.  148-149),  excluded  Guelph 
from  Lockport  and  called  top  memb.  of  Lockport  the  Rromo*n  bed*,  on  which  he 
stated  the  Guelph  rests  conformably.  In  1919  (Canada  Geol.  Surv.  Mein.  Ill, 
No.  91  geol.  aer.)  Williams  defined  Guelph  fm.  as  intermediate  btw.  Niagara  group 
below’  and  Ca.vugan  group  above,  and  defined  top  of  Lockport  dol.  (and  Niagara 
group)  as  consisting  of  Eramosa  beds. 

E.  R.  Cumings,  1922  (Hdb.  Ind.  Geol.,  pt.  4,  p.  456),  stated  he  believed  the  Guelph 
faunas,  which  began  to  invade  in  Lockport  time,  contl nuod  to  live  on  in  a sea  of 
gradually  increasing  salinity,  long  after  Lockport  time  and  conditions  had  passed. 

E.  O.  Ulrich  and  R.  S.  Bossier,  1923  (Md.  Geol.  Surv.  811.  vol.).  Included  Guelph  In 
Lockport  (ns  did  C.  Schuchert  In  1924  ed.  of  his  Textbook  of  geol.,  p.  264).  On 
pp.  259-260  of  Md.  Geol.  Surv.  811.  vol.  Ulrich  and  Bassler  called  attention  to  ‘‘well- 
established  presence  of  the  Guelph  fauna  in  Orleans  Co.,  N.  Y.,  within  12  miles  of 
Lockport.  hence  well  w'ithin  the  area  that  may  justly  be  regarded  as  containing  the 
typical  expression  of  the  Lockport  dol.  The  Guelph  fauna  has  also  been  found  to 
the  east,  at  Rochester,  where  most  of  the  fossils  described  as  belonging  to  this 
fauna  by  Clarke  and  Ruedetnann  were  collected.  Its  h orison  has  also  been  estab- 
lished In  tlie  gorge  section  at  Niagara  Falls.  At  all  these  and  other  places  in  N.  Y. 
it  occurs  in  the  upper  part  of  the  series  of  dolomitle  Iks.  to  which  the  term  Lock- 
port  Is.  was  originally  applied.  Whatever  of  stratigraphic  significance  we  may 
give  to  the  one  or  more  xones  containing  the  Guelph  fauna,  the  fact  remains  that 
these  xones  are  included  in  the  Lockport.  It  is  for  this  reason  mainly  that  we 
have  decided  to  abandon  the  term  Chicago  group,  and  to  use  instead  the  older  name 
Lockport  for  the  upper  of  the  two  group*  Into  which  the  Niagaran  series  Is  here 
divided.**  [Ulrich  and  Bassler  used  their  Lockport  group  ns  a time  term,  nnd  in 
Central  States  Included  In  It  all  beds  from  base  of  Laurel  Is.  to  top  of  Louisville  Is., 
which  they  classified  as  of  post-Guelph  and  pre-Cayuga  age.] 

The  beds  to  which  Guelph  fm Guelph  bed*,  Guelph  lx.,  nnd  Guelph  dol. 
have  been  applied  have  usually  been  included  In  Niagara  group.  In 
Ontario  they  have  usually  been  treated  as  a distinct  fm.  In  N.  Y.  the 
beds  containing  the  Guelph  fossils  are  treated  by  U.  S.  Geol.  Survey  as 
an  indivisible  portion  of  upper  part  of  Lockport  dol.  (See  under  Niagara 
group  and  Lockport  dol.) 

Guenette  granite  aplite. 

Pre-Cambrian : Quebec. 

F.  F.  Osborne,  1935  (Quebec  Bur.  Mines  Ropt.  Minister  Mines  1934—35,  pt.  B,  pp. 
18,  19,  25,  map). 

Guernsey  formation. 

Mississippiau : Southeastern  Wyoming  (Hartville  uplift). 

W.  S.  T.  Smith  and  N.  H.  Darton,  1903  (U.  S.  G.  S.  Hartville  folio.  No.  91).  Quemttey 
fm. — Massive  gray  Is.,  underlain  by  ss.,  with  3 to  20  ft.  of  conglomeratic  qtxite  at 
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base.  Thick notss  of  fm.  75  to  200  ft.  Contains  Miss,  fossils.  Uncon.  underlies 
Hartville  fra.  and  rests  uncon.  on  Algonkian  Whalen  group  and  also  on  intrusive 
granites  of  Algonkian  (?)  age.  [Mapped  around  town  of  Guernsey.] 

tGuertie  sand. 

See  Qerty  sand,  the  approved  spelling  of  the  geographic  name. 

tGueydan  formation. 

Tertiary  (lower  Miocene  or  Oligocene) : Southern  Texas  coastal  plain. 

T.  L.  Bailey.  March  28.  1024  (Sci.,  n.  8.,  vol.  59,  pp.  290-300).  Gueydan  fm. — Consists 
of  (descending)  : (1)  Brownish-pink  latite  or  andesite  tuff;  (2)  In  places  a bed  of 
pink  and  green  mottled  massive  bentonitic  clay;  (3)  yellowish-white  trachyte  tuff; 
(4)  at  base  a coarse  cgl.  20  ft.  thick.  Uncon.  underlies* Oakville  ss.  and  uncon. 
overlies  Frio  fm.  Named  for  exposures  on  Gueydan  ranch  and  survey,  in  8E.  part 
of  McMullen  Co.,  Tex. 

T.  L.  Bailey.  1926  (Univ.  Tex.  Bull.  2645).  Gueydan  fm. — Volcanic  tuffs  interbedded 
with  fluvlntile  deposits  which  have  been  derived  mainly  from  these  tuffs.  Occupies 
atrat.  position  btw.  Frio  clay  (redefined  by  writer)  and  Oakville  ss.  Divided  into 
3 members,  named  (descending)  Chusa  menib.,  Soledad  memb.,  and  Fact  memb. 

Same  as  Catahoula  tuff;  Catahoula  has  priority,  and  “Gueydan”  has  been 
discarded. 

Gueydan  group. 

Oligocene  and  Miocene(?)  : Southern  Texas  coastal  plain. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232.  pp.  530.  700-727).  Miss  Blllaor  has 
Identified  about  80  typical  Vicksburg  species  of  Foraminifera  from  lower  Olig. 
subsurface  strata  of  Tex.  The  Olig.  beds  above  this  Vicksburg  zone  carry  faunas 
of  younger  age  and  constitute  a major  part  of  Olig.  section  in  Tex.  The  name 
Vicksburg  group  is  therefore  likely  to  be  misleading.  Gueydan  group  is  proposed 
to  designate  all  strata  btw.  Fayette  fm.  (Eo.)  and  Oakville  fm.  (Mio.).  Gueydan 
of  Bailey  (applied  to  the  clays  and  tuffs  of  SW.  Tex.  now  referred  to  Catahoula) 
has  been  dropped  in  favor  of  older  name,  and  Gueydan  is  therefore  available 
and  appropriate  to  apply  to  all  strata  btw.  Fayette  below  and  Oakville  above.  In 
Hast  Tex.  the  group  comprises  only  Catahoula  fm.  In  SW.  Tex.  it  is  divided 
into  Frio  fm.  below  and  Catahoula  fm.  above.  In  subsurface  sections  in  deep 
wells  along  the  coast  it  is  divided  into  (descending)  : Catahoula  (lower  Mio.  or 
upper  Olig.)  ; unnamed  subsurface  strata  of  middle  Olig.  age  {Diecorbis  zone. 
Ifctcrostegina  zone,  and  J farginulina  zone);  Frio  (middle  or  lower  Olig.);  and 
subsurface  Vicksburg  strata  ’(lower  Olig.).  The  subsurface  middle  Olig.  strata  may 
be  the  down-dip  extension  of  lower  and  middle  part  of  Catahoula  fm.  in  outcrop. 

Guilford  slate. 

Silurian  ( ?)  : Southeastern  Vermont. 

C.  H.  Hitchcock,  1912  (Vt.  State  Geol.  8th  Ann.  Kept.,  p.  127).  SI.  known  aa 
Guilford  si.  In  early  days  was  later  known  as  Leyden  phyllile. 

Guilmette  formation. 

Middle  Devonian:  Western  Utah  (Gold  Hill  district). 

T.  B.  Nolan,  1930  (Wash.  Acad.  Scl.  Jour.,  vol.  20,  No.  17,  Oct.  19,  pp.  421-432). 
Guilmette  fm. — Chiefly  dol.  but  contains  a number  of  thick  Is.  bods  and  several 
lenticular  brownish  sss.  The  most  characteristic  dol.  is  a fine-grained  rock,  dark  to 
medium  gray  on  fresh  fracture,  weathering  lighter  shad<*s  of  gray  and  containing 
numerous  vugs  almost  completely  filled  with  white  coarsely  crystalline  dol.  Also 
contains  striking  dark  dolomites  filled  with  fragments  of  tubular  corals.  Thickn«*ss 
890  to  1.200  ft.  Is  uncon.  overlain  by  Madison  Is.  (early  Miss.),  and  uncon.  overlies 
Simonson  dol.  Named  for  exposures  In  Guilmette  Gulch,  Gold  Hill  region. 

See  also  U.  S.  G.  S.  P.  P.  177,  1934. 

G dines  limestone. 

Oligocene  or  Miocene ; Cuba. 

R.  H.  Palmer,  1934  (Jour.  Geol.,  vol.  42,  No.  2,  p.  134). 

Gulf  series  (or  epoch). 

The  provincial  series  of  Upper  Cret.  sediments  of  Southwestern  States 
and  the  time  covered  by  their  deposition.  For  definition  see  U.  S.  G.  S. 
Bull  769,  p.  59. 


Digitized  by  Coogle 


LEXICON  OF  GEOLOGIC'  NAMES  OF  UNITED  STATES  gg9 


tGulf  group. 

Tertiary:  Gulf  Coastal  Plain. 

See  under  t Atlantic  group. 

fGullette  Bluff  beds.  (In  Wilcox  group.) 

Eocene  (lower) : Southwestern  Alabama. 

J.  E.  Brantly,  1920  (Ala.  Owl.  Surv.  Bull.  22,  pp.  148-150).  Gullette  Bluff  bed*. 
n name  applied  to  all  of  Nanafalia  fin.  above  unfossiliferous  “Coal  Bluff  beds.” 
Thickness  00  to  175  ft.;  at  Gullette  Bluff  108  ft.  Lower  50  ft.  characterised 
by  Gryphaca  thirsac.  The  top  bed  of  underlying  “Coal  Bluff  beds”  consists  of 
20  ft.  of  white  to  yellow  cross- bedded  massive  sands  with  blue  clay  lenses. 
On  this  the  Gullette  Bluff  beds  rest. 

Named  for  exposures  at  Gullette  Bluff,  Wilcox  Co. 

Gunflint  iron-formation. 

Pre-Cambrian  (middle  Huronian):  Northeastern  Minnesota  (Gunflint  Lake 
region  and  Vermilion  district). 

C.  R.  Van  Ilise  and  J.  M.  Clements,  1901  (U.  S.  G.  S.  21st  Ann.  Kept.,  pt.  3.  pp. 
401-409,  map).  Gunflint  fm. — Iron-bearing;  carbonated  slates,  ferruginous  slates, 
and  Jaspilites.  To  8W.  changes  to  coarse  amphibolitic  and  magnetltlc  quarts 
rock  and  a banded  rock  containing  pyroxene  and  chrysolite.  Basal  fm.  of  upper 
Huronian  (Aniinlkie  series),  of  Algonkian  system.  Underlies  upper  Uuroulun  si. 
(Rove  si.)  and  lies  uncon.  above  Knife  slates. 

J.  M.  Clements,  1903  (U.  8.  G.  S.  Mon.  45,  pp.  374-387,  etc.).  Gunflint  fm. — 
An  Iron-bearing  fm.,  consisting  of  bonds  of  ferruginous  carbonates,  quarts,  mag- 
netic quartz,  magnetic  ore,  and  augite,  hypersthene.  hornblende,  olivine, 
grilnorite,  nnd  magnetite  rocks,  all  apparently  representing  altered  forms  of  some 
original  ferruginous  rocks.  Thickness  probably  800  to  1.000  ft.  Overlain  by 
Rove  si.  Rests  on  rocks  of  different  character  and  of  varying  age,  from  Ely 
greenstone  to  W.  to  Ogishke  cgl.  and  Knife  Lake  slates  still  farther  W.  Occurs 
at  base  of  Upper  Huroniun  (Anlmikle)  of  Algonkian  system.  Well  developed  on 
N.  shore  of  Gunflint  I^uke. 

C.  R.  Von  Rise  and  C.  K.  Leith,  1909  (U.  S.  G.  8.  Bull.  300)  and  1911  (U.  8.  G.  8. 
Mon.  52),  assigned  this  fm.  to  upper  Huronian,  of  Algonkian  system. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  S.  P.  P.  184),  changed  name 
to  Gunflinl  iron-fm.,  assigned  the  fiu.  to  middle  Huroniun,  and  stated  that  It  i* 
of  Algonkian  type. 

t Gunnison  formation. 

Upper  Jurassic:  Central  western  Colorado. 

G.  H.  Eld  ridge,  1894  (U.  S.  G.  S.  Anthracite-Crested  Butte  folio.  No.  9).  Gunnison 
fm. — Qtzites  and  shales  with  a little  Is.;  at  base  heavy  white  qtzlte  50  to  100  ft. 
thick,  usually  in  a single  bed;  above  it.  In  some  cases  succeeded  by  other  as. 
layers,  is  a blue  fossiliferous  Is. ; remainder  of  fm.  consists  of  gray,  drab,  pink,  nnd 
purple  clays  and  marls,  through  which  run  thin  intermittent  beds  of  drab  Is. 
Thickness  300  to  450  ft.  Assignment  to  late  Juratrias  Is  based  upon  its  strut, 
and  lithologic  correspondence  with  Atlantosaurus  lieds  on  E.  flunks  of  Rocky  Mtns 
and  upon  similarity  of  its  molluscan  fauna  to  that  of  those  beds,  although  in 
this  more  western  region  no  vertebrate  remains  have  yet  been  discovered  in  It. 
Rests  uncon.  on  eroded  Maroon  egls.  or  on  older  fins.  Underlies  Dakota  fm. 

C.  W.  Purington,  1898  (U.  8.  G.  S.  18th  Ann.  Rept,  pt.  3,  pp.  758-704).  Gunnison 
sh. — Upper  memb.  of  Jura  ; consists  of  700  ft.  of  gray  shattered  siliceous  shales 
with  Interbedded  layers  of  friable  light-colored  ss.  Overlies  La  Plata  ss.  and 
underlies  Dakota  ss.  in  Telluride  quad. 

W.  Cross,  1899  (U.  8.  G.  8.  Telluride  folio.  No.  57).  Lower  memb.  of  Gunnison 
fm.  is  here  named  Lq  Plata  ss.  and  upper  memb.  Is  named  McEIrno  fm.  Ditter 
Is  same  as  Gunnison  fm.  restricted  of  Purington.  Thickness  000-900  ft. 

According  to  A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeskle,  Jr.  (U.  S. 
G.  S.  P.  P.  183,  1930),  the  Gunnison  fin.  of  Cross  is  same  as  Morrison  fin. 

Named  for  exposures  in  canyon  of  Gunnison  River,  Delta  and  Mesa 
Counties. 
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Gunnison  River  series. 

Pre-Cambrian : Colorado. 

T.  S.  Lovering  and  others,  1935  (geol.  map  of  Colo.).  Gunnison  River  aerie*. — 
Comprises  the  oldest  sed.  and  igneous  rocks  exposed  in  Colo.,  which  are  con- 
sidered to  be  older  than  and  uncon.  separated  from  Needle  Mtns  gronp  of  8W. 
Colo,  and  the  qtzite  and  schist  of  Coal  Creek.  Jefferson  Co.,  eastern  Colo.,  and  to 
be  much  older  than  Front  Range  granite  group  of  Colo.  Includes  Irving  green- 
stone, Dubois  greenstoue,  River  Portal  mica  schist,  and  Black  Canyon  schist  of 
SW.  Colo. ; Idaho  Springs  fm.  of  eastern  und  central  Colo. ; Swandyke  hornblende 
gneiss  of  central  Colo. ; and  unnamed  gneisses,  schists,  and  greenstone*  in 
different  parts  of  State.  Named  for  exposures  in  Black  Canyon  of  Gunnison 
River. 

Gunn  Peak  formation. 

Carboniferous  (V):  Central  Washington  (Snohomish  County). 

C.  E.  Weaver,  1912  (Wash.  Geol.  Surv.  Bull.  7,  pp.  34-50).  Gunn  Peak  fm. — 
Metamorphosed  qtzltes.  slates,  schists,  Interbedded  volcanic  flows,  crystalline  la., 
and  conglomeratic  qtzite.  Thickness  10,000  ft.  No  fossils,  but  in  composition 
and  geueral  appearance  very  closely  resembles  Cache  Creek  fm.  of  B.  C.,  which  b 
known  from  fossils  to  be  Carbf. ; therefore  provisionally  assigned  to  that  period. 
Named  for  Gunn  Peak  region. 

Gunpowder  granite. 

Pre-Cambrian:  Northeastern  Maryland  (Baltimore  County). 

E.  B.  Knopf  and  A.  I.  Jonas,  1929  (Md.  Geol.  Surv.  Baltimore  Co.  Rept.,  pp.  104. 
126).  Gunpowder  granite. — Medium-grained  potassic  granite  that  contains  blotlte 
and  muscovite  in  varying  proportions.  Intrudes  Glenarm  series.  Is  assigned  to 
late  pre-Camb.  Named  for  fine  outcrops  along  Gunpowder  Falls. 

tGunsight  formation.  (In  Cisco  group.) 

Pennsylvanian : Central  northern  Texas. 

F.  B.  Plummer.  1919  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  133-145).  Gunsight  fm.— 
Shales,  sandy  siiales,  and  thin  Iks.,  approx.  100  ft.  thick,  underlying  Breckenrldgt- 
fm.  and  overlying  Bunger  fm.  Top  memb.  is  Gunsight  la.,  which  forms  a con- 
tinuous ledge  where  not  obscured  by  overlying  sands  and  cgls. 

Included  in  Graham  fm. 

Named  for  Qunsight,  .Stephens  Co. 

Gunsight  limestone  member  (of  Graham  formation). 

Pennsylvania!) : Central  and  central  northern  Texas. 

F.  B.  Plummer.  1919  (A.  A.  P.  G.  Bull.,  vol.  3.  pp.  133-145).  Gunsight  la.  is  top 
memb.  of  Gunsight  fm.  (See  1919  entry  under  t Gunsight  frn.] 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31 ; Unlv.  Tex 
Bull.  2132,  pp.  120,  127-137,  charts,  etc.).  Gunsight  la. — A memb.  of  Graham 
fm.  (of  Cisco  group)  in  Brazos  River  Valley.  Is  Campophyllum  bed  of  Drake 
Varies  somewhat  In  different  counties,  but  usually  consists  of  two  thin  Is.  layers 
separated  by  20  to  60  ft.  of  yellow'  sh.  Overlies  South  Bend  ah.  and  underlies 
Waylaid  sh.  [In  sections  given  in  this  rept  the  upper  Is.  is  1 to  20  ft.  thick,  the 
lower  Is.  1 to  12  ft.  thick,  and  the  separating  beds  1 to  60  ft.  thick.] 

Named  for  Gunsight,  Stephens  Co. 

G unstock  gneiss. 

Age  (7):  Eastern  New  Hampshire  ( WInnipesaukee  quadrangle.  Lake 
Winnipesaukee  region). 

L.  V.  Pirsson  and  II.  S.  Washington,  1906  (Am.  Jour.  8cl..  4th,  vol.  22.  p.  505). 
The  igneous  rocks  of  Belknap  massif  are  In  contact  with  micaceous  gneisses  along 
W.  bdy.  They  constitute  a distinct  fm.  worthy  of  special  study.  Siuce  lower 
valley  of  Gunstock  River  is  cut  in  this  gneiss  we  may  provisionally,  for  purposes 
of  reference,  term  It  Gunatock  gneiss.  [Petrographic  and  chemical  descriptions.] 
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Gunter  sandstone  member  (of  Van  Buren  formation). 

Lower  Ordovician  (Beekmantown)  : Central  Missouri. 

S.  H.  Ball  and  A.  F.  Smith.  li>03  (Mo.  Bur.  Geol.  and  MineB  vol.  1.  2d  ser.,  p.  26). 
Gunter  *s. — Fine  to  coarse-grained  ss..  In  places  siliceous,  in  places  qtxitlc,  0 to  18 
ft.  thick ; the  3d  ss.  of  Swallow.  Uncoo.  overlies  Proctor  Is.  and  underlies 
Gasconade  Is.  in  Miller  Co. 

Subsequently  the  lower  35  to  235  ft.  of  Gasconade  fin.  was,  for  faunal 
reasons,  split  off  from  the  Gasconade  and  named  Van  Buren  fin.  The 
Gunter  is  now  included  in  the  Van  Buren. 

C.  L.  Dake,  1030  (Mo.  Bur.  Geol.  Mines  vol.  23,  2d  ser.,  p.  148).  Ulrich  has 
questioned  vigorously  the  propriety  of  using  Gunter  for  the  basal  sss.  of  next 
youuger  beds  [Van  Buren]  above  the  Eminence  in  8E.  Mo.,  on  grounds  they  are 
not  of  same  age  as  the  Gunter  of  tyi>e  section  ut  Hahatonka  [Gunter  or  Hahatonka 
Springs,  Camden  Co.,  Mo.].  Since  these  beds  are  basal  deposit  of  an  encroach- 
ing sea,  over  an  eroded  landinass,  it  is  to  be  presumed  they  are  not  everywhere 
of  exactly  same  age,  any  more  than,  for  example,  the  basal  beds  of  the  St.  Peter. 
That  these  sands  do,  however,  mark  the  base  of  a single  encroachment  of  the  sea, 
seems  to  writer  to  be  rather  clearly  established.  This  seems  to  be  borne  out 
by  nearly  continuous  tracing  in  deep  wells,  in  which  typical  Van  Buren  residues  are 
recovered  from  just  above  a as.  thut  occupies  strat.  position  of  the  Gunter.  It  is 
believed  the  usage  of  Gunter  for  the  ss.  lying  btw.  the  Eminence  (including 
Proctor)  and  the  Van  Buren  is  quite  justified  in  SE.  Mo. 

Gurubo  formation. 

Miocene:  Dominican  Republic. 

C.  J.  Maury,  1919  (Sci..  n.  8.,  vol.  50,  p.  591). 

Guruee  formation.  (In  Pottsville  formation.) 

Pennsylvanian:  Central  northern  Pennsylvania  (Tioga  County). 

G.  H.  Ashley  and  S.  II.  Cathcart,  1932  (Pa.  Topog.  and  Geol.  Surv.  Bull.  102A,  p.  6). 
Gurnee  fm. — 8s..  black  sh.,  and  fire  clay,  with  3-foot  coal  bed  In  upper  part. 
Thickness  present  30  to  200  ft.  Forms  upper  part  of  Pottsville  In  Tioga  Co. 
Overlies  Sharon  cgl.  Type  loc.  vicinity  of  Gurnee  [Tioga  Co.]. 

Guthrie  dolomite. 

Permian:  Central  northern  Texas  (King  County). 

M.  G.  Cheney.  1929  (Unlv.  Tex.  Bull.  2913,  p.  20,  pi.  1).  Guthrie  dol.—f Two  beds 
of  white  dol.,  upper  of  which  is  1 to  6 ft.  thick  and  locally  fossiliferous.  The 
lower  mernb.  is  usually  separated  from  the  upper  by  a sandy  gyp.  1 to  5'  ft. 
thick.  It  grades  locally  Into  gyp.  This  niemb.  is  usually  1 ft.  thick,  but  in  some 
areas  attains  a thickness  of  5 ft.  Underlies  town  of  Guthrie,  King  Co.,  and 
outcrops  along  South  Wichita  River  or  Salt  River  E.  of  the  town.  Included  in 
Double  Mtn  group.  Younger  than  Quamih  gyp.  and  older  than  McCaulley  dol. 
of  Fisher  Co. 

A,  M.  Lloyd  and  W.  C.  Thompson,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pi.  9,  p.  948). 
Guthrk’  dol.  lies  150  ft.  below  Childress  dol.  and  90  ft.  above  Acme  dol.,  and 
in  midst  of  Dog  Creek  sh.  interval.  The  Acme  dol.  can  be  correlated  with 
reasonable  certainty  with  McCaulley  beds  of  Fisher  Co. 

G.  H.  Norton,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  955-956).  Some  geologists  cor- 
relate Guthrie  dol.  with  Aspermont  dol. ; others  believe  Guthrie  is  older  than 
ABpermont. 

Guthrie  Creek  member  (of  Harrodsburg  limestone). 

Mississippian : Southern  Indiana. 

P.  B.  Stockdale,  1929  (Ind.  Acad.  Sci.  Proc.,  vol.  38.  pp.  233-242).  Guthrie  Creek 
memb.  of  Lover  Harrodnburg  Is. — Calc.  sh.  to  shaly  Is.,  blue  gray,  weathering 
light  yellow  ; in  places  windy.  Top  memb.  of  Lower  Harrodsburg.  Thickness  2 
to  10  ft.  Overlies  Leesvllle  Is.  and  underlies  the  more  massive,  more  regular  is. 
of  the  Upper  Harrodsburg.  Named  for  exposures  along  Guthrie  Creek,  in  SE. 
part  of  Lawrence  Co. 
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Gutoskey  sand. 

Eocene  (Jackson) : Southern  central  Texas  (Austin  County). 

L.  P.  Teas.  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  12,  pp.  1461.  1464).  Gutoskry 
sand  ( subsurface j is  in  basal  40  ft.  of  Wbitsett  fin.,  and  is  17  ft.  thick. 

Guttenberg  limestone  member. 

Middle  Ordovician  (Trenton)  : Northeastern  Iowa,  northwestern  Illinois 
southeastern  Minnesota,  and  southwestern  Wisconsin. 

G.  M.  Kay,  1928  (Set,  n.  s.,  vol.  67,  p.  16).  Guttenberg  la. — Middle  memb.  of 
Decorah  fm.  At  type  section  (In  bluff  of  Miss.  Biver  Just  NW.  of  town  of  Gutten- 
berg. Clayton  Co.,  Iowa)  it  consists  of  15^  ft.  of  brownish  fine-textured  Is. 
Northward  from  this  locality  this  Is.  grades  Into  sh.  In  NW.  111.  the  Guttenberg 
is  the  “oil  rock’’  memb.  at  base  of  Galena  fm.  In  SE.  part  of  outcrop  in  Iowa  the 
lss.  have  been  irregularly  dolomitized.  Fossils  are  of  basal  Trenton  (Rockland) 
age.  Is  overlain  by  Ion  memb.  and  underlain  by  Bpecbts  Ferry  memb.  (See 
also  Kay,  Jour.  Geol.,  vol.  37,  No.  7,  Oct.— Nov.  1929,  pp.  G39-071,  who  stated 
this  memb.  corresponds  to  “Gtenodonta  bed”  of  Minn,  and  is  of  late  Black  River 
age.] 

This  memb.  has  been  slightly  redefined  by  Kay.  See  1935  entry  under 
Bpecht * Ferry  memb.  His  1935  rept  included  this  memb.  in  Trenton. 

G.  M.  Kay,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  p.  295).  showed 
bis  Guttenberg  memb.  as  present  in  SE.  Minn,  and  NW.  111.  On  p.  286  he 
showed  his  Guttenberg  memb.  as  composing  all  of  his  restricted  Decorah  present 
near  Platteville,  Wis. 

Guyandot  sandstones.  (In  Sewell  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

M.  R.  Campbell.  1902  (U.  S.  G.  S.  Raleigh  folio,  No.  77).  Guyandot  as.  lentil  o/ 
Sewell  fm. — Coarse  heavy-bedded  ss.  or  cgl.,  0 to  100  ft.  thick,  lying  about  150  ft. 
above  base  of  Sewell  fm.  and  80  to  100  ft.  below  Harvey  cgl.  lentil.  Well  ex- 
posed along  Guyandot  River  from  PlnevIUe  [Wyoming  Co.]  to  Gilbert  [Mingo  Co.]. 

R.  V.  Hennen  and  R.  M.  Gawthrop,  1915  (W.  Va.  Geol  Surv.  Rept.  Wyoming  and 
McDowell  Counties,  p.  196).  Lower  Guyandot  hs. — Persistent,  massive  to  current- 
bedded,  medium-grained,  grayish  white  to  light  gray,  0 to  50  ft.  thick.  Underlies 
SewaJl  A coal,  lies  0 to  5 ft.  above  Sewell  (“Davy")  coal,  and  lies  ft.  below 
Guyandot  88.  Forms  steep  slopes  and  cliffs. 

Guye  formation. 

Miocene:  Central  Washington  (Snoqualmie  quadrangle). 

G.  O.  Smith  and  F.  C.  Calkins,  190G  (U.  S.  G.  S.  Snoqualmie  folio.  No.  139*. 
Guye  fm. — Shales,  sss.,  grits,  sL,  and  cgls.  with  a little  Is.  and  chert,  and  with 
Interbcdded  basalt  and  rhyolite  flows.  Thickness  0 to  3.500  ft.  Well  exposed 
on  Guye  Creek.  Known  only  in  NW.  *4  of  Snoqualmie  quad.  Not  found  in 
contact  with  other  Mlo.  sod.  fm,  (Ellensburg).  Flora  (identified  by  F.  H. 
Knowlton)  Indicates  probable  Mio.  age.  Uncon.  overlain  by  Keechelus  volcanic*. 

Guyet  formation. 

Mississippian : British  Columbia. 

W.  A.  Johnston  and  W.  L.  Uglow,  1926  (Canada  GeoL  Surv.  Mem.  149,  p.  19). 

Guysborough  formation. 

Cambrian:  Nova  Scotia  and  Canada. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4, 
p.  195). 

Guzman  formation. 

Cretaceous:  Puerto  Rico. 

H.  A.  Meyerhoff,  1931  (N.  Y.  Acad.  Sci.  Scientific  surv.  of  Porto  Rico  and  Virgin 
Islands,  vol.  2,  pt.  3,  p.  267). 
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Gwin  coal  group. 

A group  of  coal  beds  in  upper  part  of  Pottsvllle  fm.  (Penn.)  of  central 
Ala.  Includes  Thompson  Mill  and  Gwin  coals. 

Gwinn  series. 

Pre-Cambrian  (middle  Huronian)  : Northwestern  Michigan  (Marquette 
County). 

R.  C.  Alien,  1014  (Jour.  Geol.,  vol.  22,  pp.  507,  569).  Gwinn  aeriet. — Consists  of 
( descend  in* ) : (I)  Black  Is.,  gray  si.,  and  graywaoke,  30  to  100  ft.  thick; 
(2)  iron  fm.,  50  to  125  ft.  thick;  (3)  black  si.  and  gray  si.;  and  (4)  cgl. 
and  nrkosc,  0 to  60  ft.  Includes  | ?1  Goodrich  qtslte.  Uncon.  underlies  Prince- 
ton series  and  uncon.  overlies  Archean,  the  lower  Huronian  not  being  recognized 
In  Gwinn  dlst. 

Named  for  occurrence  at  and  around  Gwinn,  Marquette  Co. 

Gwinnup  sand.  . . 

A subsurface  sand,  of  Penn,  age,  in  Dibrell  pool,  Coleman  Co.,  north- 
central  Tex.,  lying  at  1,900  ft.  depth. 

tGwynedd  shale.  (In  Newark  group.) 

Upper  Triassic:  Southeastern  Pennsylvania  (Bucks  and  Montgomery 

Counties). 

B.  8.  Lyman,  1893  (Pa.  Geol.  Surv.  gcol.  and  topog.  map  of  Bucks  and  Mont- 
gomery Counties),  and  1895  (2d  Pa.  Geol.  Surv.  Summ.  Final  Rept.,  vol.  3,  pt. 
2,  pp.  2589-26381.  Gwynedd  ahalea. — Black,  dark-gray,  and  red  or  green  shales, 
3,500  ft.  thick.  Underlie  Lansdale  shales  and  overlie  Norristown  shales.  Ex- 
posed at  Gwynedd  tunnel. 

Same  as  Lockatong  fm. 

Gym  limestone. 

Permian  (Manzano)  : Southwestern  New  Mexico  (Doming  region). 

N.  H.  Darton,  1916  (U.  8.  G.  8.  Bull.  618.  pp.  19,  35).  Gym  la. — Chiefly  light-gray 
Is.,  iu  greater  part  massively  bedded,  showing  breccinted  structure  in  many  beds. 
In  Gym  Peak  (type  loc.)  and  vicinity  the  lower  memb.  is  dark,  and  the  one  next 
above  of  much  lighter  color,  with  abrupt  change  btw.  them,  and  thickness  there 
is  at  least  700  ft.  Occurs  in  central  and  SE.  parts  of  Florida  Mtns  and  central 
part  of  Victorlo  Mtns  and  extends  part  way  around  N.  end  of  Treg  Hernia nas 
Mtns.  Total  thickness  near  1,000  ft.  Rests  uncou.  on  Magdalena,  Lake  V'alley, 
and  older  flaw,  and  is  uncon.  overlain  by  Lobo  fm.  (Triassic  ?)  or  Tert.  aggl. 
Fossils  discussed. 

Ilabana  formation. 

Upper  Cretaceous:  Cuba. 

R.  II.  Palmer,  1934  (Jour.  Geol.,  vol.  42,  No.  2,  p.  128). 

Uackberry  shale. 

Upper  Devonian:  Northeastern  Iowa. 

C.  L.  Webster,  1889  (Am.  Nat.,  vol.  23,  pp.  242,  243).  HnckUrrry  group.— Yellowish- 
brown  urgill.  shales  and  sometimes  slightly  aren.  shaly  Is.  which  weathers  to  stiff 
yellow  or  buff  clay.  Thickness  45  ft.  Overlies  blue  clay  of  upper  Hamilton 
(Genesee)  age.  Highest  Dev.  fm.  in  State.  Contains  two  rich  and  varied  faunas, 
one  at  base  and  the  other  occupying  remainder  of  the  division.  Replaces  pro- 
visional name  “Rockford  shales.” 

As  thus  originally  defined  the  Uackberry  Included,  according  to  C.  L. 
Fenton  (Am.  Jour.  Sci.,  4th,  vol.  48,  1919),  Owen  substage  of  Calvin, 
1897,  and  Cerro  Gordo  substage  of  Fenton,  1919,  and  overlies  Sheffield 
fm.  of  Fenton  1919  (= Hamilton  of  Webster,  18S0),  which  has  since  been 
renamed  Juniper  Hill  fm.  by  A.  O.  Thomas.  The  name  Uackberry  nub- 
*tagc  has  also  been  applied  (W.  N.  Norton,  1897,  Iowa  Geol.  Surv.  vol.  6, 
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pp.  13S-151)  to  the  lower  or  Cerro  Gordo  substage  plus  the  underlying 
Sheffield  of  Fenton.  The  Hackberry  of  Webster  plus  the  Sheffield  of 
Fenton  is  Lime  Creek  sh.  of  the  literature,  according  to  Fenton. 

Named  for  exposures  at  Hackberry  Grove,  Cerro  Gordo  Co. 

Hackberry  shale.  (In  Cimarron  group.) 

Permian:  Central  southern  Kansas  and  northwestern  Oklahoma. 

F.  W.  Cragin,  1896  (Colo.  Coll.  Studies,  vol.  6,  pp.  3,  46).  Hackberry  shale*. — 
Crumbling  shales,  chiefly  maroon-colored,  0 to  20  ft.  thick,  overlying  Day  Cre*k 
dol.  and  underlying  Big  Basin  ss.  Included  in  Kiger  dlv. 

F.  W.  Cragin.  1897  (Am.  Geol.,  vol.  19,  pp.  362-363).  Taloga  fm.  Is  proposed  to 
include  Big  Basin  ss.  and  Hackberry  sh.  [See  under  Taloga  fm.] 

K.  C.  Moore,  1920  (Kans.  Geol.  Surv.  Bull.  6,  pt.  2).  The  sh.  underlying  Big  Basin 
ss.  memb.  of  Greer  fm.  has  previously  been  called  Hackberry  sh .,  a name  that  is 
inapplicable  because  of  prior  use  for  an  Upper  Dev.  dlv.  of  Iowa. 

Named  for  Hackberry  Creek,  Clark  Co.,  Kans.  There  is  no  record  of  any 
other  name  having  been  introduced  to  replace  this  one. 

Hackett  sandstone.  (In  Hinton  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties* 
pp.  297,  353).  Hackett  ss. — Usually  greenish  gray,  sometimes  massive,  but  often 
made  up  of  thick  hard  flags  separated  by  streaks  of  sh.  Thickness  10  to  75  ft. 
Underlies  Payne  Branch  sh.  and  overlies  Hackett  sh. ; all  members  of  Hinton 
group  [fra.].  Type  loc.  in  Mercer  Co.,  on  ridge  road  btw.  Hackett  and  Island 
Creeks,  1.6  mi.  NE.  of  Pet  try,  where  It  makes  a plateau  along  the  ridge.  Also 
observed  in  Summers  Co. 

Hackett  shale.  (In  Hinton  formation.) 

Mississippian:  Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  297,  354).  Hackett  sh. — Red  sh.  with  occasional  streaks  of  ss.  or  Is.  : occa- 
sional marine  fossils  in  lower  part ; thickness  30  to  290  ft.  Underlies  Hackett  ss. 
and  overlies  Topbet  Is.;  all  memberb  of  Hinton  group  [fm.].  Type  loc.  same 
as  Hackett  ss.  Also  observed  in  Summers  Co. 

Haddam  granite  gneiss. 

Pre-Triassic : Central  southern  Connecticut 

H.  E.  Gregory,  1906  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull  6,  pp.  115,  143,  145, 
and  map).  Haddam  granite  gneiss. — Light-colored,  rather  tine-grained  granitic 
aggregate  of  quartz  and  feldspar,  through  which  are  scattered  small  isolated  flakes 
of  blotlte.  Hornblende  sometimes  present,  also  some  plagloclnse.  Small  garnets 
common.  In  most  outcrops  is  a moderately  thick-bedded  gneiss.  Typical  rock  la 
well  exposed  about  Hlgganum  [in  Haddam  Twp]  on  both  sides  of  Conn.  River. 

Hades  quartzite. 

C.  [R.J  Keyes,  1924  (Pan -Am.  Geol.,  vol.  41,  pp.  37,  47-53.  281,  287,  290).  Hades 
qtzitc. — Qtzites,  1,000  ft.  thick  in  Utah  and  250  ft.  thick  in  Colo.,  underlying 
Jefferson  lss.  and  composing  basal  fm.  of  Nevadan  series  (late  Devonlc)  in  Utah 
and  Colo.  In  Colo,  the  fm.  underlies  Elbert  shales.  Is  widely  but  erroneously 
termed  Ogden  qtzlte.  [Page  47.]  There  seems,  therefore,  to  be  but  small  doubt 
but  that  Lodore  qtzlte  is  really  the  eastern  extension  of  the  mis-called  Ogden 
qtzlte,  that  the  erosion  uncon.  at  its  base  is  the  horizon  of  Early  Devonlc  regional 
pin  tuition,  and  that  rather  than  propose  a new  title  to  hike  the  place  of  Black- 
welder's  preoccupied  Geneva,  Powell's  original  term  Lodore  qtzlte,  should  not 
lie  discarded.  However,  should  the  Lodore  section  finally  prove  to  include  more 
than  the  '‘Ogden"  bed,  the  latter  may  still  be  christened  the  Hades  qtzite,  from  the 
hot,  gloomy,  and  inhospitable  canyon  on  E.  side  of  Duchesne  River,  where  it  is 
so  finely  exposed  in  towering  cliffs.  I Page  50.]  This  Hades  qtzlte,  ns  it  lz 
recently’  designated,  Is  believed  to  be  continued  eastwardly  in  the  Lodore  qtzite 
of  Powell  at  the  Colo.  line.  [Powell  used  Lodore  group  (not  Lodore  qtzite),  and 
stated  that  it  consisted  of  soft  sss.  and  shales  with  cgls.  at  base.] 
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Hager  man  lake  beds. 

Pliocene  (upper):  Southern  Idaho  (Gooding  and  Twin  Falls  Counties). 

H.  T.  Stearns,  1982  (Correlation  chart  of  Idaho  compiled  by  M.  G.  Wilmarth, 
dated  Sept  1,  1932)  and  1936  (Jour.  Geol.,  vol.  44,  No.  4,  pp.  434—439).  Hagcr- 
man  lake  beds. — Nearly  horizontal  and  partly  consolidated  buff  to  white  clay 
and  silt  beds,  which  in  most  places  contain  a gravel  cap  20  ft.  thick  and 
occasional  pebbly  lenses  and  sandy  beds  near  top.  Tn  places  basic  tuffs  ami 
flows  are  present,  and  one  thin  intercalated  subaqueous  basalt  flow  200  ft.  below 
top  Is  conspicuous  for  many  mi.  along  Snake  River.  Near  mouth  of  Salmon  Falla 
Creek  the  fm.  contains  a 20-foot  bed  of  dlatomite.  Thickness  600 ± ft.  Underlies, 
uncon.,  the  undiff.  series  of  early  Pleist.  basalts,  and  is  younger  than  Banbury 
volcanics.  Vertebrate  fossils  in  upper  part  are  late  Pllo.,  according  to  Gidley. 
Type  loc.,  Hagerman  Valley,  Gooding  and  Twin  Falls  Counties,  where  it  forma 
prominent  bluffs  along  Snake  River. 

Hague  gneiss. 

Pre-Cambrian : Northern  New  York  (Adirondack^). 

H.  L.  Ailing,  1918  (N.  Y.  State  Mus.  Bull.  199).  Hague  gneiss.-— A garnet  siUl- 
manite  gneiss,  included  in  Grenville  series.  Max.  thickness  50  or  60  ft ; decreases 
to  E.  Underlies  "l»ixonM  schist  and  overlies  Trumbull  gneiss.  Type  loc.  is  Lakeside 
mine  at  Hague  [Warren  Co.].  In  Johnsburg  Twp,  Warren  Co.,  there  is  50  ft. 
of  qtzlte  which  writer  regards  as  = Hague  gneiss,  and  which  he  calls  Hague  qtzite. 
It  is  decidedly  purer  than  its  equiv.  at  Hague. 

II.  L.  Ailing,  1919  (Am.  Jour.  Sci.,  4th,  vol.  48.  pp.  52-54).  At  Rowland  Graphite 
Company’s  abandoned  mine,  Johnsburg,  Warren  Co.,  the  Hague  gneiss  becomes  a 
qtzite;  near  Conklingville  it  is  highly  micaceous.  Typically  exposed  at  Hague 
and  at  Graphite.  Thickness  60  ft.  In  places  underlies  and  in  places  is  included 
in  “Dixon”  schist. 

Hague  quartzite. 

See  under  Hague  gneiss. 

Hague  gas  sand. 

See  under  Sheffield  gas  sand. 

Haida  member.  (Of  Queen  Charlotte  series.) 

Cretaceous:  British  Columbia. 

C.  H.  Clapp,  1914  (Canada  Geol.  Surv.  Summ.  Kept.  1913,  p.  21).  (Assigned  to 
Jurassic,  but  J.  D.  MacKenzie,  on  pp.  36  and  43.  unsigned  it  to  Cret.,  as  he  did 
in  1916  (Canada  Geol.  Surv.  Mem.  88,  p.  541.1 

R.  W.  Goranson,  1924  (Am.  Jour.  Sci.,  5th,  vol.  8,  p.  175).  Haida  fm.  Is  Cret. 

Haiku  volcanics. 

Pleistocene  (late) : Hawaii  (Oahu  Island). 

H.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii : Div. 
Hydrog.  Bull.  1).  Haiku  volcanics. — Basalt  and  luff.  Included  in  lower  part 
of  Honolulu  volcanic  series  [q.  v.J.  Occurs  in  Haiku  Valley,  along  Haiku  Stream 
and  the  coast  near  its  mouth. 

Hailey  shale. 

Upper  Cretaceous:  Central  Wyoming. 

8.  W.  Williston.  1905  (Bel.,  n.  s.,  vol.  22.  p.  504).  Halley  shales. — Dark-blue  shales 
containing  new  armored  dinosaur.  Thickness  30  to  75  ft.  I believe  the  beds 
are  of  Niobrara  age,  but  they  may  represent  Belly  River.  Have  been  traced 
continuously  more  than  40  ml.  Thin  to  W..  where  they  plainly  show  littoral  and 
river  disturbances.  Rest  conformably  on  Benton.  [Apparently  named  for 

town  of  Hailey,  in  E.  part  of  Frernont  Co.] 

Probably  lower  part  of  Frontier  fm. 

Haileyburnian. 

Pre-Cambrian:  Ontario. 

W.  G.  Miller  and  C.  W.  Knight,  1920  (Canadian  Min.  Jour.,  vol.  41,  p.  653). 
151627°— 38 57 
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Haileybury  formation. 

Ordovician : Ontario. 

G.  S.  Hume,  1020  (Am.  Jour.  Scl„  4th,  vol.  50.  p.  301). 

Haines  granite. 

Post-Triassic  and  pre-Tertiary:  Northeastern  Oregon  (Baker  quadrangle). 

U.  S.  Grant  and  G.  H.  Cady,  1914  (Oreg.  Bur.  Min.  and  GeoL,  Min.  lies.  Or eg.,  vol. 
1,  No.  6,  pp.  133-144).  Maine * granite. — Coarse-grained  gray  hornblende-biotite 
granite.  Intrusive.  Clearly  later  than  the  TriaBslc  rocks  and  much  earlier 
than  the  Tert.  basalt.  Named  for  town  in  Baker  dist. 

Ilakatai  shale.  (Of  Unkar  group.) 

Pre-Cambrian:  Northern  Arizona  (Grand  Canyon). 

L.  F.  Noble,  1914  (U.  S.  G.  S.  Bulk  549).  Hakatai  ah.— Red  argilL  ah.  grading 
upward  Into  aren.  red  sb.  and  kh.  Nearly  all  beds  contain  sun  cracks  and 
ripple  marks.  Thickness  580  ft.  Cut  by  a thick  sill  of  intrusive  diabase,  which 
has  converted  the  sh.  into  si.  and  jasper  near  the  contact.  Conformably  overlain 
by  Shinumo  qtzite  and  conformably  underlain  by  Buss  Is.,  all  of  which  belong 
to  Unkar  group.  Named  for  Hakatai  Canyon,  where  typically  exposed. 

Hale  formation.  (In  Morrow  group,  Arkansas.) 

Hale  sandstone  member  (of  Morrow  formation,  Oklahoma). 

Pennsylvanian : Northern  Arkansas  and  northeastern  Oklahoma. 

G.  I.  Adams  and  E.  O.  Ulrich,  1905  (U.  S.  G.  8.  Fayetteville  folio.  No.  119). 
Male  88.  metnb.  of  Morrow  fm. — Soft  thick-bedded  yellowish-brown  ss.  and  flaggy 
layers,  with  some  carbonaceous  and  light-colored  shales.  Basal  part  of  Morrow 
fm.  Uncon.  overlies  Pitkin  Is.  Top  is  limited  by  base  of  Brentwood  is.  metnb. 
of  Morrow  fm. 

A.  H.  Purdue,  1907  (U.  S.  G.  S.  Winslow  folio.  No.  154).  Basal  50  ft.  of  Male  fm. 
usually  sandy  sh.  Interbedded  with  thin  layers  of  ripple-marked  ss.  Rest  of 
im.  more  or  less  massive  calc,  ss.,  relative  amounts  of  sand  and  lime  varying. 
Thickness  100  to  nearly  200  ft.  Basal  fm.  of  Morrow  group.  Underlies  Bloyd 
sh.  and  overlies  Pitkin  Is.  Usually  separated  from  overlying  Brentwood  Is. 
memb.  of  Bloyd  sh.  by  5 to  10  ft.  of  black  sh.  like  rest  of  Bloyd  sh.  Of  Pottsville 
age. 

In  NE.  and  central  eastern  Ok  la.  the  basal  part  of  Morrow*  fm.  is  called 
Hale  ss.  memb. 

Named  for  Hale  Mtn,  Washington  Co.,  Ark. 

Hales  limestone. 

Cambrian  (probably  Upper  Cambrian)  : Central  Nevada  (northern  Nyo 
County). 

H.  G.  FerguBon,  1933  (Univ.  Nev.  Bull.,  vol.  27,  No.  3,  p.  15).  nates  Is. — Almost 
wholly  Is.,  of  bluish-gray  color,  thin-bedded  but  with  a few  massive  members ; near 
base  lenses  and  nodules  of  chert ; at  base  about  50  ft  of  brown  shaly  Is.  transitional 
from  calc,  slates  of  underlying  Tybo  sh. ; in  places  these  transitional  slates  are 
absent ; in  upper  part  of  fm.  are  one  or  more  beds  of  qtsite,  one  of  which  is  200  ft. 
thick.  Thickness  of  fm.  3.000;+;  ft.  Named  for  Hales  shaft  of  Tybo  mine,  which  is 
almost  entirely  within  this  fm.  Few  scanty  fossils  below  the  qtzltes  are  pro- 
nounced by  Resser  to  probably  all  be  Upper  Camb.  Overlain  by  Pogonlp  la.  in  Tybo 
dist.  Grades  Into  overlying  and  underlying  fms. 

Half  Dome  quartz  monzonite. 

Probably  Cretaceous:  Yosemite  National  Park,  California. 

F.  C.  Calkins.  1930  (U.  S.  G.  8.  P.  P.  160,  p.  126,  map).  Name  proposed  by  H.  W. 
Turner,  in  unpublished  ms.  Medium-grained  llgbt-gray  rock  ; contains  nearly  equal 
amounts  of  biotite  and  hornblende.  Chiefly  nonporphyritlc,  but  In  part  obscurely 
porphyrltlc.  Included  in  Tuolumne  intrusive  series,  in  which  it  is  hext  younger 
than  Sentinel  granodlorlte,  aud  next  older  than  Cathedral  Peak  granite. 

Named  from  fact  that  it  composes  Half  Dome,  in  Yosemite  Nat.  Park. 
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Halfway  horizon.  (In  Duchesne  River  formation.) 

Oligocene:  Eastern  Utah  (Uinta  Basin). 

See  under  Randlett  horizon. 

Halgaito  tongue  (of  Cutler  formation).  Also  Halgaito  member. 

Permian:  Southeastern  Utah  (San  Juan  County)  and  northeastern  Arizona. 

A.  A.  Baker  and  J.  B.  Reeside,  Jr.,  1929  (A.  A.  P.  G.  Bull.,  vol.  13.  No.  11,  pp.  1420, 
1423,  1424,  1441,  1443,  1446).  Halgaito  tongue  of  Cutler  fm. — Red  sss.  and  sandy 
sh.,  0 to  430  ft.  thick,  forming  basal  part  of  Cutler  fm.  in  8.  part  of  Snn  Juan  Co. 
and  NE.  Aria.  Underlies  Cedar  Mesa  rs.  memb.  of  Cutler  and  overlies  Rico  fm. 
In  earlier  repts  called  Supai  ( ?)  fm.  Well  exposed  near  Halguito  Spring,  SW.  of 
Mexican  Hat  (Bluff  P.  O.),  Utah,  but  btw.  Lees  Ferry  and  Kayenta,  NE.  Arlz. 

Halifax  formation. 

Cambrian  or  pre-Cambrian : Nova  Scotia. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4,  p.  195). 

Halifax  chlorite  schist 

Upper  Cambrian  (?)  : Southeastern  Vermont  (Windham  County). 

Geo.  D.  Hubbard,  1924  (14th  Rept.  Vt.  State  Geol.,  pp.  288-291  and  map).  Hallfaw 
chlorite  schUtt. — Characteristic  mineral  dark-green  chlorite,  which  composes  75  to 
85  percent  of  rock,  the  remaining  15  to  25  percent  being  quartz.  Believed  to  be  of 
sed.  origin.  Thickness  of  fro.  probaMy  2.000  to  8.000  ft.  and  possibly  more.  Over- 
lies  Readsboro  schist,  with  which  it  Is  luterbedded  at  the  contact.  We  did  not 
become  familiar  with  next  fm.  above,  which  outcrops  farther  E.,  and  do  not  know 
nature  of  the  contact  on  that  side.  We  have  found  variations  from  the  true  green 
chlorite  schist  in  several  places  E.  of  the  line  placed  os  our  farthest  bdy.  Whether 
they  should  be  separated  as  a new  fm.  our  studies  are  insufficient  to  determine. 
Is™ Savoy  schist  of  Musb.,  which  is  assigned  1o  Ord.  by  Emerson. 

E.  J.  Foylea  and  C.  H.  Richardson,  1929  (16th  Rept.  Vt.  State  Geol.,  table  opp. 
p.  288),  assigned  this  fm.  to  Upper  Camb.  and  = BetheI  schist,  but  without  discus- 
sion of  the  evidence. 

Apparently  named  for  development  in  Halifax  Twp,  Brattlehoro  and  Wil- 
mington quads. 

Hall  series. 

Triassic:  British  Columbia. 

C.  W.  Drysdale,  1917  (Canada  Geol.  Surv.  Mem.  94.  p.  27). 

Hall. 

Name  applied  to  a Pleist.  glacial  lake  In  N.  Y.  (See  H.  L.  Fairchild,  Geol. 
Soc.  Am.  Bull.,  vol.  43,  No.  3,  p.  615,  1932.) 

Hall  Canyon  formation. 

Pleistocene  (lower) : Southwestern  California  (Ventura  Basin). 

J.  E.  Eaton,  1928  (A.  A.  P.  G.  Bull.,  vol.  12,  No.  2,  pp.  111-141).  Hall  Canyon  fm. — 
A new  fm.,  which  lies  uncon.  above  Ban  Pedro  fm.  (restricted )r  uncou.  below  Palos 
Verdes  fm.  (uppermost  Pleist.),  and  is  absent  btw.  these  2 fins,  at  their  type  loc. 
Best  exposed  in  Hall  Canyon,  Ventura  Basin.  Almost  entirely  marine  In  W.  part 
of  basin,  but  almost  wholly  nonmarine  farther  E.  Is  chiefly  fine-grained  yellow 
shaly  sand,  poorly  bedded  and  poorly  consolidated,  with  minor  gray-sand  layers ; 
lenses  of  gravel  scattered  throughout,  and  these  commonly  make  up  large  propor- 
tion of  basal  sediments.  Lithologically  very  different  from  San  Pedro  fm.,  but  its 
warm-water  faunas  are  very  similar  to  upper  or  warm-water  faunas  of  Snn  Pedro, 
and  both  are  assigned  to  lower  Pleist.  Thickness  0 to  2,500  ft.  Arnold  included 
Hall  Canyon  fm.  in  San  Pedro  terrace  deposits.  The  Saugus  fm.  of  Kew  Includes 
Hall  Canyon  fm.,  San  Pedro  fm.  (restricted),  and  Saugus  fm.  (restricted)  of  this 
rept,  the  latter  of  which  is  Plio. 

J.  E.  Eaton,  1931  (A.  A.  P.  G.  Bull.,  vol.  15.  No.  4,  pp.  379-381).  The  term  Hall 
Canyon  was  necessitated  by  reason  of  delimiting  a lower  Pleist.  unit  which  lies  in 
the  fuller  sections  uncon.  btw.  Arnold's  lower  and  upper  San  Pedro  units,  and  which 
had  not  been  previously  recognized  in  Calif.  It  is  highest  marine  lower  Pleist. 
unit  in  Calif.  Fauna  not  very  distinctive. 
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Ilall  City  limestone. 

Carboniferous:  Northern  California  (Klamath  Mountains). 

J.  S.  Diller.  1903  (Am.  Jour.  Set.,  4th,  vnl.  15,  pp.  342-862).  | Mentions  (but  does 

not  desertin'  or  locate  In  the  section,  except  to  say  it  belongs  to  southwestern  Carhf. 
belt)  Hall  dtp  Is.  On  a later  page  reference  is  made  to  Hall  City  mines,  to  which 
one  of  the  Carbf.  lss.  extends.] 

Hnllett  sand. 

A subsurface  sand,  of  Penn,  age  and  40  ft.  thick,  in  central  northern 
Okla.  In  Hallett  pool,  Pawnee  Co.,  it  lies  at  2,210  ft.  depth,  the  Cleve- 
land sand  (23  ft.  thick)  at  2,140  ft.,  and  the  Peru  at  2,355  ft. 

i Hullopus  beds. 

A puleoutologic  name,  introduced  by  O.  C.  Marsh  and  used  in  some  early 
repts,  for  murine  beds  forming  upper  part  of  I.ykins  fm.  of  Front  Bunge, 
Colo.,  according  to  J.  It.  Heeside,  Jr. 

fHalymenites  sandstone. 

Upper  Cretaceous:  Northwestern  New  Mexico  (San  Juan  County). 

J.  J.  Stpvenson,  1879  (Ann.  Rept.  Chief  of  Engrs.  1879,  pt.  3,  p.  2257).  Halammiles 
s*. — (tray  to  yellowish-gray  ss.,  50  to  80  ft.  thick,  lying  70  ft.  above  base  of  Laramie 
group. 

Replaced  by  Pictured  Cliffs  ss..  which  carries  HalgmenUes  major  in  abun- 
dance. (See  C.  M.  Bauer,  U.  S.  G.  S.  P.  P.  98,  1917,  p.  274.) 

tHnmbergian  series  (also  tHamburgian). 

A name  applied  by  C.  |R.]  Keyes,  1923  (Pan-Am.  Geol.,  vol.  40,  pp.  51,  53, 
79),  to  Hamburg  is.  of  Nev.  and  to  supposedly  contemp.  deposits  in  other 
States. 

Hambre  sandstone.  (In  Monterey  group.) 

Miocene  (middle)  : Western  California  (San  Francisco  region). 

A.  C.  Lawson,  1914  ( U.  8.  G.  S.  San  Francisco  folio,  No.  193).  Hambre  as.— 
Medium-textured  slightly  ferruginous  sss.  with  some  sandy  shales.  Thickness 
1,200  ft.  A fm.  of  Monterey  group.  Conformably  underlies  Rodeo  sh.  and  con- 
formably overlies  Tice  sh.  Named  for  exposures  along  Arroyo  del  Hambre,  Contra 
Costa  Co. 

Hamburg  limestone. 

Upper  Cambrian:  Enstern  Nevada  (Eureka  region). 

Arnold  Hague,  1883  (D.  8.  G.  S.  3d  Ann.  Kept.,  pp.  253,  255-259).  Hamburg  It.— 
Dark  gray  granular  Is.,  surface  weathering  rough  and  ragged,  with  only  slight 
traces  of  bedding.  Rests  on  transition  beds  of  stmly  Is.,  25  to  200  ft.  thick,  which 
forms  top  memb.  of  Secret  Canyon  sh.  Is  overlain  by  Hamburg  sh.  Thickness 
1,200  ft.  Exposed  at  Hamburg  mine,  Eureka  dlst. 

fHamburg  shale. 

Upper  Cambrian:  Eastern  Nevada  (Eureka  region). 

A.  Hague,  1883  (U.  8.  G.  8.  3d  Ann.  Rept.,  pp.  253,  255-256).  Hamburg  ah. 

Yellow  arglll.  sh.,  with  layers  of  chert  nodules  throughout  but  more  abundant 
near  top.  Thickness  350  ft.  Overlies  Hamburg  Is.  and  underlies  Togonlp  la. 
Best  exposed  opposite  Hamburg  and  Dunderberg  mines  and  In  ravine  N.  of  Adams 
Hill,  all  In  Eureka  dlst. 

Replaced  by  Dunderberg  sh.,  the  name  Hamburg  being  retained  for  the  Is. 

fHamburg  beds. 

fHamburg  clays. 

Upper  Cretaceous:  Western  South  Carolina. 

E.  Sloan,  1904  (8.  C.  Geol.  8urv„  ser.  4,  Bull.  1,  pp.  68,  72-75).  Hamburg  beds. 
divided  Into  upper  Hamburg  and  lower  Hamburg,  having  an  aggregate  thickness 
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of  181  ft.  at  Aiken,  8.  C.,  and  consisting  of  fine  white  kaolin ; white  sands  in 
micaceous  kaollnitlc  matrix ; varicolored  banded  sands ; arkose ; purple  and  white 
kaolin;  arkose;  subangular  boulders  and  fragments  of  quarts,  si.,  and  gneiss  in 
arkose  matrix.  [Detailed  section  at  Aiken  given.)  Rest  uncon.  on  crystalline 
rocks  and  underlie  Mlddendorf  beds. 

These  beds  were  for  a time  considered  to  be  of  Lower  Cret.  age  and  to 
represent  Patuxent  fin.,  but  they  were  later  proved  by  C.  W.  Cooke 
and  L.  W.  Stephenson  to  lie  of  Upper  Cret.  age  and  same  as  tMid- 
dendorf  fm.  of  eastern  S.  C.  (See  Ga.  Geol.  Surv.  Bull.  40,  19123,  and 
U.  S.  G.  S.  P.  P.  140F,  p.  138,  1926.)  Still  later  “Mlddendorf  and 
"Hamburg”  were  proved  to  be  Tuscaloosa  fm.,  and  both  of  latter  names 
were  abandoned.  (See  C.  W.  Cooke,  U.  S.  G.  S.  Bull.  867,  1936.) 

Named  for  exposures  at  Hamburg.  Aiken  Co.,  S.  C. 

tHamburg  oolite.  (In  Kinderliook  group.) 

Misslssippian : Southwestern  Illinois  (Calhoun  County). 

8.  Weller.  1906  (St.  Louis  Acad.  Scl.  Trans.,  vol.  16,  pp.  464-467).  Hamburg 
oolite. — Kosalllferous  oolitic  Is.,  In.  to  15  ft.  thick  at  Hamburg,  Calhoun  Co. 
May  be  slightly  younger  than  Glen  Park  Is.  Is  time  equlv.  of  upper  part  of 
Louisiana  Is.  Overlain  by  “Vermicular"  sa. 

S.  Weller,  1(114  (III.  Geol.  Surv.  Mon.  1,  p.  14).  Hamburg  oolite. — White  to  yellow  or 
flesh-colored  oolitic  la.,  with  Interbedded  layers  of  sandy  ah.  Thickness  1 to  15 
ft.  Underlies  Hannibal  as.  and  sb.,  and  separated  from  underlying  Louisiana  la. 
by  1 to  8 ft.  of  brown  sandy  sb.  Included  In  Kinderliook  group. 

Preoccupied.  Appears  to  be  same  as  Glen  Park  1r.  memb.  of  Ulrich. 

Named  for  Hamburg,  Calhoun  Co. 

Hamburg  slnte. 

Pre-Cambrian  (middle  Huronian)  : Central  northern  Wisconsin  (Marathon 
County). 

S.  Wcldman.  1007  (Wls.  Geol.  Nat.  Hist.  Surv.  Bull.  16,  p.  61).  Hamburg  el. — 
Under  this  name  Is  included  the  si.  fm.  having  considerable  distribution  in  Berlin 
and  Hamburg  Twps.  Marathon  Co.  It  consists  chiefly  of  si.  and  sh.,  but  gray- 
wacke  and  its  schistose  phases  are  abundant.  Believed  original  fm.  may  have 
been  500  to  1,000  ft.  thick  In  vicinity  of  area  where  now  exposed.  Probably 
extends  over  75  to  100  sq.  mi. 

C.  R.  Van  Hise  and  C.  K.  Leith,  1011  (U.  8.  G.  8.  Mon.  52,  chart  opp.  p.  508), 
assigned  this  fm.  to  middle  Huronian. 

Hamburg  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  New  York.  Shown  on  moraine 
map  (fig.  8)  In  U.  S.  G.  S.  Niagara  folio  (No.  190),  1913,  p.  17.  Named 
for  Hamburg,  Erie  Co.,  N.  Y. 

tHamburgian. 

See  t Hambrrgian. 

tHamburg  Mountain  gneiss. 

Pre-Cumbrian : Northern  New  Jersey. 

.1.  E.  Wolff  and  A.  H.  Brooks,  1808  (U.  8.  G.  8.  18th  Ann.  Rept..  pt.  2,  p.  439). 
Hamburg  Hln  gneiee. — A complex  of  gneisses,  of  which  most  prominent  memb. 
is  a coarse  banded  hornblendic  gneiss,  resembling  phases  of  Edison  gneiss,  with 
w-hich  possibly’  it  might  be  correlated.  In  this  belt  nre  frequent  granitic  phases, 
which  are  probably  intrusive  bands. 

In  U.  S.  G.  S.  Franklin  Furnace  folio,  No.  161,  1908,  this  name  was 
discarded,  the  rock  being  an  inseparable  part  of  Byram  gneiss. 

Hamden  limestone  or  member.  (In  Allegheny  formation.) 

Pennsylvanian:  Southeastern  Ohio  (Muskingum  County). 

W.  Stout,  1918  (Ohio  Geol.  Surv.,  4th  ser..  Bull.  21,  p.  173).  Hamden  la. — Hard, 
dense  gray  or  nearly  black  fosslliferous  ferruginous  la.,  1 ft.  to  5 ft.  8 in.  thick. 
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Lies  Juat  Mow  or  within  Oak  Hill  clay,  and  on  or  only  a few  ft.  above  Lower 
Kit  tanning  coal.  Named  because  it  occurs  at  atrat.  horizon  of  Hamden  iron 
ore  of  southern  Vinton  aud  northern  Jackson  Counties. 

In  later  repts  called  Hamden  mem 6. 

Hamden  sand. 

A subsurface  sand  of  Buena  Vista  (Miss.)  age,  in  Jackson  and  Vinton 
Counties,  SE.  Ohio. 

Hatnlll  series. 

Pre-Cambrian:  British  Columbia. 

J.  F.  Walker  and  M.  F.  Bancroft,  1929  (Canada  Geol.  Surv.  Mem.  181,  p.  9). 

Hamilton  group  (where  indivisible  Hamilton  formation). 

Middle  Devonian:  New  York,  Pennsylvania,  Maryland,  and  western 
Virginia. 

L.  Vanuxem,  1840  (N.  Y.  Geol.  Surv.  4th  Kept.,  p.  380).  Hamilton  group. — Shales 
of  dark-blue  and  olive  colors  and  ss.  West  Hamilton  is  locality  where  the  group 
Is  well  characterised.  Underlies  Moscow  shales  aud  overlies  Skaneateles  shales 
Neur  Cayuga  Lake  is  separated  from  Moscow  shales  by  encrinal  Is.  (Aa  thus 
defined,  Hamilton  group  applied  to  the  sh.  later  named  Ludlowt'ille  ah.] 

L.  Vanuxem,  1842  (Geol.  N.  Y„  pt.  3,  pp.  150-183).  Hamilton  group. — Includes 
all  masses  noticed  in  Ann.  Repts  under  heads  of  Skaneatelea  ahalea,  Dark  elatp 
foeaillferous  $h..  Compact  calc,  blur  sh.,  Olive  ah.,  Ludlotrrille  ah.,  Encrinal  la.. 
Moacow  ah.,  Hlutlra  near  Apulia  and  Sherburne,  and  Cazcnovla  group.  Overlies 
Marcellas  shales  and  underlies  Tully  is.  Named  for  Hamilton,  Madison  Co., 
which  contains  no  other  rock.  Thickness  300  to  700  ft.  Extends  from  near  the 
Hudson  to  Lake  Erie.  (Vanuxem's  Marcellus  of  thig  rept  included  the  lower 
black  shales  and  100  to  200  ft.  of  overlying  shaly  beds  not  so  highly  colored  as 
underlying  beds,  or  apparently  the  shales  later  named  Cardiff.] 

1.  Hall,  1843  (Geol.  N.  Y..  dlv.  4,  4th  dist..  pp.  184-211).  Hamilton  group  — 
Includes  Pyrltlferous  rock  and  Third  graywacke  of  Eaton ; the  Ludlowville, 
Moscow,  and  Skaneateles  shales ; the  Hark  slaty  fosslllferous  sh..  Compact  calc, 
blue  sh.,  Olive  shales,  Shales  near  Apolla  and  Sherburne,  Caxenovla  group. 
Encrinal  Is.,  etc.  of  Ann.  Repts.  Rests  on  Marcellus  sh.  and  is  overlain  by  Tully 
Is.,  where  present,  and  by  Genesee  si.  where  the  Tully  is  absent.  Along  E. 
shore  of  Cayuga  lake  btw.  Springport  and  Iaidlowvllle  the  group  consists  of 
(descending)  : (1)  Moscow  sh.,  (2)  Encrinal  la.,  (3)  Ludlowville  shales.  (4) 

olive  or  bluish  fissile  sh.,  (51  compact  calc,  blue  sh.,  (6)  dark  slaty  fossliiferous 
sh.  resting  on  Marcellus  sh.  tin  later  years  Hall  Included  Marcellus  ah.  and 
Portage  and  Chemung  In  his  Hamilton  group,  and  still  later  he  excluded  them.) 

During  succeeding  years  the  name  Hamilton  had  considerable  usage  as  a 
time  term  In  each  of  the  following  senses:  (1)  Including  Chemung  group, 
Portage  group,  and  Marcellus  sh. ; (2)  including  Genesee,  Tuily.  Hamil- 
ton, and  Marcellus;  (3)  including  Tully,  Hamilton,  and  Marcellus;  (4) 
including  Hamilton  and  Marcellus  only.  (See  t Hamilton  period.) 

In  1885  (N.  Y.  State  Geol.  Rept.  1884,  pp.  9-22)  J.  M.  Clarke  drew  top  of 
Hamilton  at  base  of  Tully  Is.  (where  top  Is  still  placed),  but  he  Included 
Marcellus  at  base.  In  1888  (Trans.  Am.  Inst.  Min.  Engrs.,  vol.  16, 
pp.  941-947),  1890  (Am.  Geol.,  vol.  6,  pp.  205,  206),  and  subsequent  repts, 
C.  S.  Prosser  definitely  placed  base  of  Hamilton  at  top  of  Marcellus, 
and  gave  thickness  of  Marcellus  in  central  N.  Y.  as  50  to  82  ft.  This 
definition  was  followed  by  G.  D.  Harris,  1891,  by  H.  S.  Williams,  1891, 
by  J.  M.  Clarke,  1894,  1903,  etc.,  by  J.  Hall,  1894.  1897,  etc.,  by  J.  M 
Clarke  and  C.  Schuehert  1899,  etc.,  aud  by  nearly  all  other  geologists,  and 
became  the  established  definition  of  Hamilton  fin.  until  1930  (Cooper). 
In  central  N.  Y.  the  Cardiff  sh.  has  been  included  in  Hamilton  fm.  in 
some  repts,  included  In  Marcellus  sh.  in  some  repts,  and  excluded  from 
both  in  other  repts.  The  predominant  usage,  however,  has  been  to 
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restrict  Marcellus  to  the  scantily  fossiliferous  black  shales,  62  to  146 
ft.  thick,  and  to  include  the  Cardiff  in  Hamilton  fm. 

G.  A Cooper,  1930  (Am.  Jonr.  Sci.,  6th,  vol.  19,  pp.  116-134,  214-236),  published 
the  results  of  a detailed  study  be  had  made  of  the  Hamilton  strata  across  N.  Y.. 
stating  that  he  found  it  necessary  to  “redefine"  Hamilton  group  so  as  to  include 
(ascending)  Marcellus  sh.,  Skaneateles  fm.,  Ludlowville  fm.,  and  Moscow  fm. ; 
and  he  divided  the  fms.  Into  many  members,  to  most  of  which  he  applied  new 
names.  He  reported  that  the  occurrence  of  3 crinoidal  lss.  in  the  Hamilton 
(Mentetb,  true  Tichenor,  and  Centerfleld,  in  descending  order)  had  led  to  many 
errors  in  correlating  the  subdivisions  and  in  drawing  the  correct  boundaries 
btw.  them.  He  also  stated : The  results  of  present  study  emphasize  the  close 

faunal  and  atrat.  relationships  of  the  Marcellus  with  the  Hamilton  and  show 

that  the  Marcellus  is  actually  a facies  of  the  Hamilton.  Also : The  Hamilton 
beds  at  type  loc.  are  Skaneateles  sh.,  and  the  only  available  good  exposures 
in  the  Twp  are  those  of  the  Skuneateles.  But  according  to  his  map  (p.  128) 
the  Ludlowville  is  present  over  a large  part  of  Hamilton  Twp  and  to  within 
Icrs  than  % mi-  of  the  village  Itself.  [As  first  defined  by  Vanuxem  the  Hamilton 
rested  on  Skaneateles  sh.  and  was  overlain  by  encrinal  Is.  (where  that  Is.  is 
present),  or  by  Moscow  sh.  This  places  It  In  position  of  Ludlowville  sh.] 

Cooper  also  stated  that  the  Marcellus  (black)  of  western  N.  Y.  (Oatka  Creek 

memb.)  Is  characterized  by  a I^eiorhynchus  fauna;  that  CardltT  memb.  (light- 
colored)  to  E.  (which  he  showed  Is  in  part  contemp.  with  Oatka  Creek  memb.) 
Is  also  characterized  by  a Leiorhynchus  fauna  ; that  farther  E.  the  deposits  cor- 
related with  Cardiff  memb.  are  divisible  Into  (descending)  Pecksport  memb., 
Solsville  memb.,  and  Bridgewater  memb. ; that  the  upper  or  Pecksport  memb.  is 
characterized  by  a Leiorhynchus  laura  fauna,  but  that  Hamilton  species  pre- 
dominate in  it ; that  Bolsville  memb.  is  characterized  by  typical  Hamilton 

fossils  In  an  unusual  assemblage;  that  In  underlying  Bridgewater  memb.  the 

Leiorhynchus  fauna  is  common  and  is  associated  with  many  typical  Hamilton 

fossils ; and  that  the  underlying  Chittenango  memb.  is  nearly  barren  of  fossils. 
He  also  stated  that  the  overlying  Skaneateles  sh.  in  western  N.  Y.  contains 
the  Second  Leiorhynchus  zone  of  Cleland,  while  still  higher  (in  his  Ledyard 
memb.  of  Ludlowville  sh.)  occurs  the  Third  Leiorhynchus  zone  of  Cleland. 

Throughout  his  paper  he  seemed  to  recognize  the  Hamilton  fauna  as  distinct 
from  the  Marcellus.  He  also  stated : Writer  believes  that  the  Marcellus,  and 
perhaps  also  the  Onondaga,  cannot  he  divorced  from  the  Hamilton. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  pp.  190,  192,  369),  included  Marcellus  In 
Hamilton. 

The  following  recent  repts  exclude  Marcellus  from  Hamilton:  [See  list 
under  Marcellus  #&.] 

The  following  recent  repts  include  Marcellus  in  Hamilton:  [See  list  under 
Marcellus  sh.] 

W.  Goldring,  1936  (letter  dated  Jan.  17.  1936).  [See  under  Marcellus 

For  many  years  the  U.  S.  Geol.  Survey  excluded  Marcellus  sh.  from  the 
Hamilton,  as  did  the  N.  Y.  State  Survey  and  most  geologists.  The  N.  Y. 
State  Survey  has  now,  however,  adopted  Cooper’s  1930  definition,  which 
includes  Marcellus  sh.  in  Hamilton  group.  This  is  also  present  classifica- 
tion of  U.  S.  Geol.  Survey  in  N.  Y.  In  south-central  Pa.,  however,  it 
still  treats  Hamilton  and  Marcellus  as  distinct  fms. 
tHamilton  period. 

A term  applied  by  J.  D.  Dana,  in  early  editions  of  his  Textbook  of  geology, 
to  include  the  time  covered  by  deposition  of  Genesee,  Hamilton,  and 
Marcellus  shales.  He  appears  to  have  first  used  the  name  in  Canadian 
Nat.,  vol.  1,  No.  6,  p.  411,  1857.  Subsequently  the  name  was  used  by 
others,  but  it  was  long  ago  discontinued,  since  it  conflicts  with  the  earlier 
and  better-established  use  of  Hamilton. 

Hamilton  Switch  sand. 

A subsurface  sand,  of  Penn,  age,  in  central  eastern  Okla.  that  is  corre- 
lated with  lower  sand  of  Dutcher  sand  group. 
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Hamlin  shale. 

Pennsylvanian : Southeastern  Nebraska. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  pp.  8-9).  Hamlin  sh.  fm.,  42  to 
46  ft.  thick,  is  top  fin.  of  Admire  group.  Includes,  In  section  from  Forest  City,  Mo., 
to  DuBois,  Nebr.  (descending)  Oaks  sh.,  Houchens  Creek  Is.,  and  Stine  sh. 
[Derivation  of  name  not  stated.] 

R.  C.  Moore,  1936  (KanB.  Geol.  Surv.  Bulk  22,  p.  50),  adopted  this  name  as  defined 
by  Condra,  assigned  the  bed  to  Perm.,  but  did  not  state  derivation  of  name. 

Ham  mar  Bluff  formation. 

Post -Miocene:  Western  Washington  (King  County). 

8.  L.  Glover,  Feb.,  1936  (Pan-Am.  Geol.,  vol.  65,  No.  1.  pp.  77-78).  Hammar  Bluff 
fm. — Sands  and  cluys.  probably  lncustrine,  of  post-Mio.  age.  The  clays  are  bluish 
gray  when  damp  and  light  gray  when  dry.  The  sands  are  free  of  iron.  Source  of 
material  may  be  Puget  fm.  The  beds  are  gently  arched,  with  crest  of  anticline 
near  Hammar  Bluff,  a few  ml.  E.  of  Auburn,  King  Co.  Overlain  by  glacial 
deposits. 

Hammar-Haindl  sandstone. 

A subsurface  sand,  of  Ord.  age  and  10  to  50  ft.  thick,  in  Oklahoma  City  field, 
NE.  Okla.  Lies  150±  ft.  higher  than  Kinter  ss.  and  0 to  20  ft.  below 
School  Land  ss.  (See  A.  A.  P.  G.  Bull.,  vol.  16,  No.  10,  pp.  967 -f.)  Der- 
ivation of  name  not  stated. 

Hammond  fire  clay.  (In  Kanawha  formation.) 

Pennsylvanian:  Northeastern  West  Virginia. 

R.  V.  Hennen  and  D.  B.  Reger,  1913  (W.  Va.  Geol.  Surv.  Rept.  Marion.  Monongalia, 
and  Taylor  Counties,  p.  369).  Hammond  fire  clay,  flinty,  1 to  4 ft.  thick,  overlies  or 
replaces  Upper  Mercer  coaL  Named  for  Hammond,  Marion  Co. 

Ilammondville  gneiss. 

Pre-Cambrian:  Eastern  New  York  (Essex  County). 

D.  II.  Newland,  1908  (N.  Y.  State  Mus.  Bull.  119,  pp.  43-50).  Hammondville  gneiss. — 
A quHrtz-plagioclase  gneiss;  ore-bearing;  of  doubtful  relationships.  Dr.  I.  H. 
Ogtlvie  considers  this  gneiss  to  be  eruptive,  but  it  is  believed  by  Mr.  Newman  and 
writer  that  it  does  not  belong  to  the  intrusive  series,  or  at  least  that  it  is  not  con- 
temporary with  the  other  members  of  it.  Occurs  at  Hauunoudvllle  mines.  Crown 
Point  Twp,  Essex  Co. 

Hampden  diabase.  (In  Newark  group.) 

Upper  Triassic:  Southern  central  Massachusetts  and  Connecticut. 

B.  K.  Emerson,  1898  (U.  S.  G.  8.  Holyoke  folio.  No.  50).  Hampden  diabase , the 
“posterior  sheet”  of  Perclval.  Is  younger  than  Holyoke  diabase,  and  is  interbedded 
In  Longmeadow  ss.  [Derivation  of  name  not  stated,  but  the  map  shows  that,  like 
the  Holyoke  diabase.  It  crosses  Hampden  Co.  in  belt  extending  from  Ingleside 
southwest  ward  into  Conn.,  and  also  occurs  farther  N.  in  Holyoke  Range,  Hampshire 
Co.,  Mass.] 

tHampshire  formation. 

Upper  Devonian:  Eastern  West  Virginia,  western  Virginia,  and  western 
Maryland. 

N.  H.  Darton.  1892  (Am.  Geol.,  vol.  10,  pp.  13,  17,  18).  Hampshire  fm. — Uppermost 
series  of  Dev.  sediments  in  central  Appalachian  Va.  Overlies  Jennings  fin.  and 
underlies  Carbf.  Pocono  ss.  No  doubt  comprises  representatives  of  the  Catskill  in 
their  entirety  or  in  greater  part.  Characterised  by  thln-bedded.  relatively  bard, 
more  or  less  micaceous  sss.  with  sh.  intercalations.  In  greater  part  of  dull-red.  dark- 
gray,  and  brown  color.  Thickness  1,000  to  1.400  ft. 

Same  as  Catskill  fm.,  older  name,  and  has  been  discarded  by  U.  S.  Geol. 
Survey. 

Named  for  Hampshire  Co.,  W.  Va. 
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Hampton  shale. 

Lower  Cumbrian:  Southwestern  Virginia,  western  North  Carolina,  and 
eastern  Tennessee. 

M.  R.  Campbell,  1899  (U.  8.  G.  S.  Bristol  folio.  No.  59,  p.  3).  (Name  proposed 
by  A.  Keith.)  Hampton  sh. — Over  Unicoi  as.  lies  a bed  of  sandy  sh.  which  has  a 
thickness  of  about  COO  ft.,  and  which  forms  most  of  front  of  llolston  Mtn. 
Overlying  Hampton  sh.  is  another  ss.  [Erwin  qtzltc],  which  appears  on  summit 
of  the  mtn,  but  it  does  not  extend  within  limits  of  this  quad. 

Named  for  exposures  at  Hampton,  Carter  Co.,  Tenn.,  in  area  mapped  by 
A.  Keith. 

tHampton  clays. 

Pleistocene:  Coastal  Plain  of  South  Carolina. 

E.  Sloan.  1905  (S.  C.  Geol.  Surv.  geognostic  map  of  8.  C.,  advance  copies;  published 
in  1908,  in  8.  C.  GeoL  Surv.,  ser.  4,  Bull.  2)  ; 1907  (Summary  of  mineral 
resources  of  8.  C.,  pp.  12,  20).  Hampton  clayB. — A fresh-water  deposit.  In 
quiet  waters,  remote  from  Inner  or  fresh-water  shore  line,  the  fine  argilt  silts 
deposited  to  form  the  white  clays  of  Hampton  type,  in  favored  localities,  which 
constituted  a broken  belt  extending  from  Garnet  by  Walterboro,  by  Summerville 
and  thence  easterly.  While  in  western  area  the  Hampton  clays  occur  chiefly 
along  a high  ridge  (60  to  100  ft.  M.  L.  T.),  the  eastern  area  affords  somewhat 
similar  matter,  but  as  third  bottoms,  and  in  depressed  basins  on  the  plateaus, 
at  approx,  corresponding  elevations.  Closely  Identified  with  the  white  clay,  a 
more  extensive  mantle  of  clay,  mottled  in  highly  contrasting  pink,  red,  white, 
and  yellow  designs,  is  substantially  coextensive  with  Lafayette  series  8.  of  the 
littoral  line ; it  roughly  conforms  to  the  preestablished  topographic  irregularities. 
Its  extent  may  be  observed  from  a point  near  Jamisons,  Orangeburg  Co.,  to 
Ladsons,  Berkeley  Co.,  a distance  of  approx.  69  ml.  At  this  stage  it  is  probable 
that  the  marine  Plelst.  beds  were  forming  along  the  ocean  beaches.  While  these 
white  clays  accumulated  In  good  bodies  in  elevated  spots,  along  a favored  zone, 
the  urgill.  silts  which  were  deposited  more  southerly  appear  in  places  inter- 
bedded  In  thin  seams  with  fine  varicolored  sands,  aggregating  20  to  40  ft.  in 
thickness.  This  appears  to  have  been  associated  with  the  formation  of  an  outer 
reef,  barrier,  or  ridge,  designated  Ten  Mile  sands,  on  seaward  slope  of  which  the 
marine  Plelst.  deposited.  The  Ten  Mile  sands  include  a capping  of  reddish 
loam,  which  probably  represented  the  terminal  expression  of  the  Hampton  red 
clays.  The  Hampton  clays  extend  from  Marion  Co.  on  N.  to  Beaufort  Co.  on  8. 
and  W.  into  Aiken,  Lexington,  Lee,  Darlington,  and  Marlboro  Counties. 

C.  W.  Cooke  (personal  communication  1935).  The  beds  described  ure  Plelst.  terrace 
deposits  or  beds  derived  from  them. 

Probably  named  for  development  in  Hampton  Co. 

Hampton  granodiorite. 

Devonian  (?)  : Southeastern  New  Hampshire. 

A.  Wandke,  1922  (Am.  Jour.  Scl.,  5th,  vol.  4,  pp.  148,  149).  [No  description. 
Name  is  simply  listed  on  pages  cited  and  assigned  to  Dev.  (?).  Probably  named 
for  exposures  at  Hampton  or  In  Hampton  Twp,  Rockingham  Co.] 

Hampton  formation. 

Mississippian : Central  northern  Iowa. 

L.  R.  Lnudon,  1930  (Geol.  8oc.  Am.  Bull.,  vol.  41,  p.  174).  Hampton  fm. — Includes 
beds  3,  4,  5,  and  6 of  the  Kinderhook  at  Burlington,  [SE.  Iowa],  the  Wasson vllle 
Is.  of  Washington  Co.,  the  Legrand  beds  of  Marshall  Co.,  and  the  Chapin,  Maynes 
Creek,  Eagle  City,  and  Iowa  Palls  members  of  the  Kinderhook  of  north-central 

Iowa.  It  carries  in  its  bate  an  abundant  fauna  that  can  be  definitely  correlated 

with  upper  part  of  Chouteau  of  Mo.  The  upper  part  of  the  Hampton  carries 
a fauna  derived  from  this  lower  fauna.  The  Hampton  is  named  for  county 

seat  of  Franklin  Co.,  where  It  is  best  exposed.  [See  also  Pan-Am.  Geol.,  vol. 

62,  Dec.  1929,  p.  376,  where  foregoing  is  also  printed.] 

L.  R.  Lnudon,  1931  (Iowa  Geol.  Surv.  vol.  35,  pp.  344,  347,  366,  387,  419—431). 
Hampton  fih.  is  proposed  for  the  Kinderhook  beds  of  Iowa  that  lie  stratigraphl 
cally  above  English  River  fm.  and  below  oldest  beds  of  Osage  series.  In  north- 
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central  Iowa  Is  divided  Into  (descending)  Iowa  Falls,  Eagle  City,  Maynes  Creek, 
and  Chapin  members,  fp.  344. 1 In  eastern  and  north-central  Marshall  County, 
In  western  Tama  Co.,  and  In  southern  Grundy  Co.  the  Hampton  fm.  Is  repre- 
sented by  LeGrand  beds,  which  are  correlated,  by  fossils,  with  lower  part  of 
Eagle  City  tnemb.,  Maynes  Creek  memb.,  and  upper  part  of  Chapin  memb. 
[pp.  419-431].  In  8E.  Iowa  Hampton  fm.  is  divided  into  North  Hill  memb. 
below  and  Wassonville  memb.  above.  [p.  366.]  Hampton  fm.  has  been  pro- 
posed for  the  Klnderhook  Is.  series  exposed  in  north-central  Iowa  btw.  Sheffield 
fm.  below  and  Alden  la.  above,  [p.  387.] 

R.  C.  Moore,  1935  (Kept.  9th  Ann.  Field  Conf.  KanB.  Geol.  Soc.,  pp.  243,  245). 
shows  major  part  of  Hampton  of  Iowa  as  of  Burlington  and  Fern  Glen  age 
and  basal  part  only  of  Chouteau  (Klnderhook)  age. 

L.  R.  Laudon  (on  pp.  246-247  of  1935  rept.  cited  above)  stated  that  not  only  is 
the  Hampton  pre-Osage,  but  that  overlying  Gilmore  City  is  also  pre-Osage,  and  that 
both  are  of  Klnderhook  age.  He  stated  that  recent  work  in  Iowa  has  shown 
conclusively  that  Hampton  fm.  should  be  redefined  by  excluding  from  it  North 
Hill  memb.  as  exposed  at  Burlington  and  the  lower  gray  Is.  ledges  of  Chapin 
memb.  of  north-central  Iowa,  which  are  correlatives  of  the  Chouteau  of  Mo.  The 
redefined  Hampton  fm.  then  becomes  a distinct  lithologic  and  faunal  unit  which 
distributionally  follows  closely  the  overlying  Gilmore  City  fm.  Fern  Glen 
species  are  absent  In  Hampton  fauna,  which  carries  all  of  late  Klnderhook 
species  in  abundance.  The  Burlington  overlaps  the  Hampton  in  SE.  Iowa,  and 
Gilmore  City  fm.  lies  uncon.  on  Hampton  where  exposed  near  Iowa  Falls. 

Hampton  sand  (Archer  County,  Texas). 

See  Lower  Freeman  sand. 

Hampton  moraine. 

Name  applied  to  a moraine  of  IUinoian  age  in  Dakota  Co.,  Minn.  (See 
F.  W.  Sardeson,  Pan-Am.  Geol.,  vol.  59,  No.  4,  pp.  263-284,  1933.) 

Hanaupah  formation. 

Lower  Paleozoic  (?):  Southeastern  California  (Inyo  County). 

F.  M.  Murphy,  1933  (Calif.  State  Div.  Mines,  Rept.  28  of  State  Min.,  July-Oct. 
1932,  pp.  829-356).  Hanaupah  fm. — Predominantly  fine-textured  slaty  or  flaggy 
rocks,  generally  with  irregular  lumpy  fracture;  quartz-biotlte  schist  with  irregular 
streaks  of  serlcite,  finely  banded  with  gray,  green,  or  chocolate-brown  thin, 
lenticular,  and  generally  corrugated  stripes ; regularly  banded  micaceous  schist  with 
megascopic  tourmaline  and  magnetite,  and  characterised  by  small  oval  dark-green 
spots;  flaggy  rock  in  which  epldotlxed  stripes  alternate  with  finer  ones  of  light* 
colored  aren.  and  calc,  material ; and  a few  beds  of  white  to  piuk  qtzite.  Thick- 
ness 1,500 ± ft.  Top  fm.  of  Telescope  group  (lower  Paleosolc?)  of  S.  part  of 
Panamlnt  Range.  Conformably  overlies  Redlands  dolomitlc  Is.  and  conformably 
underlies  Death  Valley  fm.  (lower  Paleosolc?).  [Derivation  of  name  not  stated 
but  probably  derived  from  proximity  to  Hanaupah  Canyons,  shown  ou  his  map.] 

fHanbury  slate. 

Pre-Cambrian  (upper  Huronlan)  : Northwestern  Michigan  (Menominee 
district). 

C.  R.  Van  Hise  and  W.  S.  Bayley,  1900  (U.  8.  G.  8.  Menominee  folio,  No.  62). 
Hanbury  s l . — Black  and  gray  clay  slates,  gray  calc,  slates,  graphite  alates,  gray- 
wackes,  thin  beds  of  qtslte,  occasional  beds  of  ferruginous  dol.  and  rarer  bodies  of 
ferruginous  chert  and  iron  oxide.  Thickness  2,000  to  8,000  ft  Top  fm.  of 
Algonkian.  Overlies  Vulcan  fm.  and  uncon.  underlies  Lake  Superior  ss. 

C.  R.  Van  Hise  and  C.  K.  Leith  in  1911  (U.  S.  G.  S.  Mon.  52)  abandoned  Hanbury  eL, 
it  being  a synonym  of  Michigamme  si.,  the  older  name. 

R.  C.  Allen,  1915  (Jour.  Geol.,  pp.  703+).  Michigamme  si.  is  tipper  Huronlan  and 
Hanbury  si.  is  older,  and  is  middle  Huronlan. 

R.  C.  Allen,  1919  (Am.  Inst  Min.  and  Met.  Engrs.  Bull.  153,  p.  2593).  Major 
part  (5,000+  ft.)  of  Hanbury  si.  is  upper  Huronlan.  Lower  500  ft.  In  places  la 
middle  Huronlan,  and  name  Loretto  si.  is  here  proposed  for  this  basal  part,  which 
is  absent  in  places. 

Named  for  exposures  In  Hanbury  Hill,  just  S.  of  Ilaubury  Lake,  and  for 
development  over  broad  area  around  Hanbury  Lake. 
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Hance  formation.  (In  Pottsville  group.) 

Pennsylvanian:  Southeastern  Kentucky  and  northeastern  Tennessee. 

G.  H.  Ashley  and  L.  C.  Glenn,  1906  (U.  S.  G.  8.  P.  P.  49,  pp.  33.  37.  207.  and  pi. 
XLA).  Hance  fm. — Mainly  sh„  some  sa.,  and  coal:  600  ft.  thick;  underlying  Mingo 
fm.  and  overlying  Lee  sb.  In  Cumberland  Gap  coal  field.  Top  defined  by  base  of 
Lower  Hance  coal ; base  defined  by  top  of  Lee  ss.  Correlated  with  lower  part  of 
Sewell  fm. 

Named  for  Hance  Ridge,  Bell  Co.,  Ky. 

Hancock  limestone. 

Silurian  (upper  Cayugan) : Northeastern  Tennessee. 

A.  Keith,  1806  (U.  8.  G.  8.  Morristown  folio,  No.  27,  p.  3).  Hancock  It. — Inter- 
bedded  massive  and  shaly  lss.,  of  blue,  gray,  or  dove  color ; masalve  beds  more 
frequent  at  bottom  and  top,  and  attain  thickness  of  20  ft.  In  general  appear- 
ance strongly  resembles  Chlckamauga  Is.  Fossils  throughout  fm.  show  It  to  be  of 
upper  811.  age.  ThlckneSB  0 to  450  ft.  Underlies  Chattanooga  sh.  and  overlies 
Kockwood  fm. 

Foregoing  is  original  definition  at  type  loc.  The  name,  however,  first 
appeared  in  print  in  1894,  in  U.  S.  G.  S.  EstillviUe  folio  (No.  12),  by 
M.  R.  Campbell,  who  accepted  Keith's  name,  correlating  the  rocks  of 
EstillviUe  quad,  with  those  of  Morristown  quad.  He  described  the  fm. 
ns  consisting  of  blue  fossiliferous  Is.,  very  sandy  at  top  and  bottom,  180 
to  275  ft.  thick,  underlying  Chattanooga  black  sh.  and  overlying  Kock- 
wood fm. 

The  beds  at  type  loc.  are  now  considered  to  be  of  Sil.  (upper  Cayugan) 
age,  but  the  fm.  as  described  and  mapped  in  early  repts  on  SW.  Va.  is 
chiefly  of  Helderberg  age  (Lower  Dev.).  At  present  the  U.  S.  Geol. 
Survey  uses  Cayuga  It.  for  the  beds  of  Sil.  age  in  SW.  Va.  and  Hclder- 
berg  It.  for  the  beds  of  Lower  Dev.  age  in  SW.  Va. 

Named  for  Hancock  Co.,  Tenn. 

Hancock  amygdaloid. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan. 

Name  long  applied  locally  to  an  amygdaloid  in  upper  part  of  Ashbed 
group.  The  mineralized  part  is  the  Hancock  lode.  Named  for  its 
occurrence  in  old  Hancock  mine,  Houghton  Co. 

Hancock  conglomerate. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

Name  locally  in  use  many  years  for  cgl.  No.  17,  which  is  also  called 
Hancock  West  cgl.  Occurs  near  top  of  Ashbed  group.  Named  for  ex- 
posures in  a ravine  just  E.  of  Hancock  mine,  Houghton  Co. 

Hancock  flow. 

Includes  Hancock  amygdaloid  and  the  underlying  trap. 

Hancock  sand. 

A subsurface  sand  in  the  Penn,  (probably  in  Bandera  sh.)  of  Chautauqua 
Co.,  SE.  Kans.  Is  said  to  occur  100±  ft.  below  Peru  sand  and  at 
approx,  horizon  of  Weiser  sand  of  Montgomery  Co.,  Kans. 

Hancock  West  conglomerate. 

Pre-Cambrian  (Keweenawan):  Northern  Michigan  (Houghton  and  Ke- 
weenaw Counties). 

A.  R.  Marvlne.  1873  (Mich.  Geol.  Surv.  vol.  1.  pt.  2,  pp.  77,  83,  and  chart).  Is  cgl. 

No.  17  of  Houghton  Co- 
ls same  as  Hancock  cgl.  of  Ashbed  group. 

Probably  so  named  because  it  lies  W.  of  old  Hancock  mine,  Houghton 
Co. 
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Handy  Lake  voleanics. 

Pre-Cambrian:  Ontario. 

O.  Rlttenbouse,  1936  (Joor.  Geol.,  vol.  44,  No.  4.  pp.  465,  469). 

Hanford  formation. 

Lower  Cambrian:  Newfoundland  and  New  Brunswick. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trana.,  2d  ser.,  vol.  6,  sec.  4,  p.  196). 
Hanford  fm.,  Canada  and  New  Brunswick,  assigned  to  Camb. 

G.  Van  Ingen,  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
Hanford  fm. — Fosslllferous  green  and  red  sh.  with  manganiferous  las.,  and  at 
base  phosphorite  containing  Radiolaria  and  sponges.  Forms  upper  part  of  Lower 
Camb.  Discon,  overlain  by  Manuels  fm.  (Middle  Camb.)  and  dlscon.  underlain 
by  Smith  Point  fm.  (Lower  Camb.). 

Hanfordian  series. 

Lower  Cambrian:  Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland.  No.  4). 
Hanfordian  teriet. — Upper  part  of  Lower  Camb.  of  Newfoundland.  Represented 
by  Hanford  fm.  Dlscon.  underlies  Middle  Camb.  (Manuels  fm.)  and  discon, 
overlies  Etchemlnlan  series.  [Derivation  of  name  not  stated.) 

Hanging  Bock  sandstone. 

Pennsylvanian:  Central  western  Indiana  (Vermilion  County). 

P.  H.  Bradley,  1869  (Ind.  Geol.  Surv.  1st  Ann.  Rept.,  p.  167).  Heavy-bedded 
soft  ferruginous  ss.,  20  ft.  thick,  locally  known  as  Hanging  Hock  as.  Caps  the 
Hanging  Rock  and  Is  underlain  by  black  slaty  sh.  wltb  ironstone  nodules.  Sup- 
posed equiv.  of  Mahoning  ss.  [memb.  of  Conemaugh  fm.)  of  Ohio. 

Named  for  the  Hanging  Bock,  on  Big  Vermilion  Biver,  Vermilion  Co. 

Hanging  Bock  sandstone. 

Pennsylvanian:  Southeastern  Illinois  (Wabash  and  Edwards  Counties). 

A.  H.  Worthen,  1876  (111.  Geol.  Surv.  voL  6,  pp.  51-60),  described  2 ess.  In  upper 
Coal  Measures  of  Wabash  and  Edwards  Counties,  one  of  which  he  called 
Hanging  Rock  ss.  and  the  other  Mount  Carmel  ss.  Hanging  Rock  bluff  is  3 mi. 
NE.  of  town  of  Mount  Carmel,  Wabash  Co. 

tHanging  Bock  limestone.  (In  Allegheny  formation.) 

Pennsylvanian:  Southeastern  Ohio. 

El  Orton,  1878  (Ohio  Geol.  Surv.,  vol.  3,  pp.  888,  892-896,  pis.  opp.  pp.  889,  900. 
912,  921).  Hanging  Rock  or  drag  It. — Light-gray  semicrystalline  fosslllferous  Is., 
1 to  12  ft.  thick,  lying  strat.  btw.  Shawnee  and  Zoar  lss.  In  Hanging  Rock  diet. 
Called  “Ferriferous"  Is.  by  B.  B.  Andrews. 

Later  repts  state  that  it  is  same  as  Vanport  Is.  memb. 

Named  for  Hanging  Bock  dist.,  where  it  is  commercially  important. 

Hanna  formation. 

Eocene:  Central  southern  Wyoming  (Carbon  County). 

C.  F.  Bowen,  1918  (U.  8.  G.  8.  P.  P.  108,  pp.  228,  231,  etc.).  Hanna  fm.— 
Alternating  beds  of  sh.,  ss.,  cgl.,  and  numerous  coal  beds.  The  sh.  Is  dark-gray, 
yellowish  and  carbonaceous;  the  sss.  are  white,  gray  and  brown,  massive  to 
thin-bcdded  and  cross-bedded ; the  cgls.  and  conglomeratic  sss.  contain  pebbles 
of  chert,  granite,  q trite,  ss.,  Mowry  sh.,  Cloverly  cgl.,  etc.  Contains  fossil 
bones  of  vertebrates.  Eocene  fresh-water  shells,  and  abundance  of  Eocene 
leaves.  Thickness  7,000+  ft.  Uncon.  underlies  North  Park  fm.  and  uncon. 
overlies  Ferris  fm.  Is  well  exposed  to  W.  and  N.  of  town  of  Hanna,  Carbon  Co. 
Is  upper  part  of  “Upper  Laramie"  of  Veatch,  the  lower  part  of  that  unit  being 
Ferris  fm.  of  this  rept 

Haunn  Valley  bed.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas  (Colorado  Biver  Valley). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept,  pt  1,  pp.  374,  383).  Hanna 
Valley  bed. — Clay.  200  or  more  ft.  thick,  with  some  sbaly  ss.  In  places.  Memb. 
of  strawn  div.  Overlies  Cottonwood  Creek  bed  and  underlies  Rough  Creek  bed. 

Named  for  Hanna  Valley,  San  Saba  or  Mills  Co. 
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Hannibal  shale.  (Of  Klnderhook  group.) 

Mississippian : Northeastern  Missouri,  southeastern  Iowa,  and  western 
Illinois. 

C.  R.  Keyes,  1892  (Geol.  Soc.  Am.  Bull.,  voL  3,  p.  289).  Hannibal  shales. — Fossllif- 
erous  shales,  70  to  100  ft.  thick;  upper  portion  sandy  In  places  and  often 
forms  rather  compact  sbaly  ss. ; lower  portion  bluish  or  greenish  clay  shales. 
Equlv.  of  Vermicular  shales  of  Swallow.  Underlies  Chouteau  Is.  and  overlies 
Louisiana  Is.  All  included  in  Kinderhook  group. 

This  continued  for  many  years  to  be  definition  of  Hannibal  sh. 

R.  C.  Moore,  1928  (Mo.  Bur.  Geol.  and  Mines,  vol.  21,  2d  ser.,  table  opp.  p.  282); 
showed  Glen  Park  Is.  as  underlying  Hannibal  sh.  and  overlying  Louisiana  Is. 
in  Jersey  and  Calhoun  Counties,  SW.  111.,  and  that  elsewhere  (Pike  Co., 
central  western  111.,  and  Pike  and  other  counties  in  Mo.)  the  Hannibal  is  uncon. 
on  Louisiana  Is.,  th©  Glen  Pnrk  being  absent.  In  1935  (Kept.  9th  Ann.  Field 
Conf.  Kans.  Geol.  Soc.,  p.  245)  Moore  showed  Hannibal  sh.  as  present  in  only 
W 111.  and  NE.  Mo.,  and  that  in  S.  111.  and  8E.  Mo.  the  Fern  Glen  Is  uncon. 
on  Glen  Park,  through  absence  of  Chouteau  Is.  and  Hannibal  sh. 

Named  for  exposures  at  Hannibal,  Marion  Co.,  Mo. 

Hanover  limestone. 

Mississippian  (lower) ; Southwestern  New  Mexico. 

H.  Schmitt.  1933  (Am.  Inst.  Min.  and  Met.  Engrs.  Contr.  89).  Hanover  Is. — Crlnoidal 
Is.  forming  top  part  of  Lake  Valley  Is.  in  Central  Mining  diet,  or  Santa  Rita- 
Hanover- Fierro  dlst.  Because  of  deformation  by  the  centrifugal  peripheral  thrust 
during  intrusion  of  Hanover  “stock"  the  Hanover  Is.  varies  in  thickness  from 
80  to  150  ft.,  the  max.  measurement  having  been  made  at  the  crest  and  the 
minimum  on  a limb  of  the  peripheral  anticline.  Average  thickness  in  undis- 
turbed areas  110  ft.  No  other  fms.  in  vicinity  of  Hanover  are  known  to  be 
greatly  deformed. 

Hanover  shale. 

Upper  Devonian:  Western  New  York  (Chautauqua  County). 

See  f Silver  Creek  sh.t  1912,  1919,  1923,  and  1924  entries. 

G.  H.  Chadwick,  1933  (Pan-Am.  Geol..  vol.  60,  pp.  96,  98.  193,  198.  199,  357).  //an- 
over  sh.  overlies  Pipe  Creek  sh.  und  underlies  Dunkirk  sh.  (Canaseraga  as.).  Trace- 
able from  Lake  Erie  to  Genesee  River,  where,  still  overlain  by  the  Dunkirk,  it  be- 
comes main  mass  of  Wisooy  sh.  Basal  part  of  Wiscoy—  Pipe  Creek  sh. 

G.  H.  Chadwick.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  40,  No.  2,  p.  352),  included  this 
sh.  in  Chemung  group. 

Named  for  exposures  in  town  of  Hanover,  Chautauqua  Co. 

Hanoverian  series. 

Name  proposed  by  C.  [R.]  Keyes  (Pan-Am.  Geol.,  vol.  Go,  No.  4,  193G,  p.  315) 
to  include  Shakopee  dol.  and  New  Richmond  ss.  (=Richmond  ss.  of 
Keyes).  Named  for  twp  in  Allamakee  Co.,  NE.  Iowa. 

Happy  Hollow  limestone.  (In  Scranton  shale.) 

Pennsylvanian:  Southeastern  Nebraska,  eastern  Kansas,  and  northeastern 
Oklahoma. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  pp.  40,  58).  [See  under  White 
Cloud  sh.] 

G.  E.  Condru,  1930  (Nebr.  Geol.  Surv.  Bull.  3,  p.  53),  restricted  White  Cloud  sh. 
to  beds  below  Happy  Hollow  Is.,  named  the  sh.  overlying  Happy  Hollow  Is.  Cedar 
Vala  sh.,  and  stated  that  Happy  Hollow  Is.  persists  from  Nebr.  to  Oklu.  with  sev- 
eral ft.  of  sh.  btw.  It  and  Rule  Is. 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22,  pp.  211-212).  Happy  Hollow  U. 
Is  traceable  from  Cass  Co.,  Nebr.,  across  Kans..  and  at  least  to  8.  part  of  Osage 
Co.,  Okla.  Thickness  1 to  8 ft.  Overlies  White  Cloud  sh.  and  underlies  Cedar 
Vale  sh.  Typically  It  Is  a single  massive  bed  of  plnklsh-browu,  somewhat  Impure 
Is.  that  weathers  in  rounded  or  irregularly  porous  surfaces;  In  places  very  sandy 
and  locally  soft  and  slialy.  Type  loc.,  Happy  Hollow  Creek.  NE.  Doniphan  Co., 
Kans.  fMoore  discarded  Scranton  sh.  and  treated  Happy  Hollow  Is.  as  a fm.  In 
his  redefined  Wabaunsee  group.] 
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Haragan  shale. 

Lower  Devonian  ( Helderberg)  : Central  southern  Oklahoma. 

C.  A.  Reeds,  1911  (Am.  Jour.  Scl.,  4th,  vol.  32,  pp.  256-268).  Haragan  sh. — Alter- 
nating blue  to  white  shales  and  thin-bedded  earthy  Isa.  which  weather  into  yel- 
lowish shales.  Resembles  somewhat  Henryhouse  sh.f  but  instead  of  tendency  to 
massive-bedded  alternating  series  of  yellow  to  pink  earthy  lss.  and  some  sh.  beds, 
there  is  predominance  of  sh.  members  and  only  occasionally  thin  ledges  of  earthy 
or  crystalline  Is.  Thickness  0 to  160  ft. ; average  100  ft.  Originally  included  in 
middle  of  Hunton  fm.  Underlies  Bols  d’Arc  Is.  and  overlies  Henryhouse  sh. 
Contains  New  Scotland  fossils. 

Named  for  exposures  along  Haragan  Creek,  Carter  Co.,  3 to  4 mi.  SE.  of 
Dougherty,  Murray  Co. 

Harbison  quartz  diorite. 

Late  Jurassic  or  early  Cretaceous:  Southern  California  (San  Diego  and 
Imperial  Counties). 

W.  J.  Miller,  1935  (Calif.  Jour.  Mines  and  Geol.,  vol.  31.  No.  2.  pp.  115-141.  map). 
Harbison  quartz  diorite. — Type  in  N.  part  of  Harbison  Canyon  and  vicinity,  in 
southern  Peninsular  Range,  where  it  covers  0±  aq.  mi.,  which,  with  exception 
of  one  small  area,  Is  only  occurrence  of  the  fm.  in  this  area.  Cuts  Alpine  quarts 
diorite.  Is  more  acidic  than  the  other  quartz  dlorites  of  region. 

Harbledown  formation. 

Jurassic:  British  Columbia. 

0.  H.  Crlckmay,  1928  (Calif.  Unlv.  Dept.  Geol.  Scl.  Bull.,  vol.  18,  No.  2,  pp.  56,  59). 

Harbor  Hill  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  New  York  (Long  Island). 

J.  B.  Woodworth.  1901  (N.  Y.  State  Mus.  Bull.  48,  pi.  1,  map).  Moraine  of  the 
Harborhill  stage,  included  In  Wisconsin  epoch.  Consists  of  gravels  at  Harborhiil 
[near  Roslyn]  and  typical  till  In  other  places. 

A.  C.  Veatch.  1903  (Jour.  Geol.,  vol.  11,  pp.  762-776),  and  1906  (U.  8.  G.  8.  P.  P. 
44).  Harbor  Hill  moraine  of  Long  Island  Is  late  Wisconsin,  and  younger  than 
Ronkonkoma  moraine. 

M.  L.  Puller,  1914  (U.  8.  G.  8.  P.  P.  82).  Harbor  Hill  and  Ronkonkoma  moraines 
correspond  to  early  Wisconsin  of  Mississippi  Valley  region.  Thickness  of  Harbor 
Hill  moraine  0 to  30  ft. 

Harbor  Hill  substage. 

The  time  during  which  Harbor  Hill  moraine  was  deposited. 

Hardesty  shale. 

Pennsylvanian : Eastern  Kansas,  northwestern  Missouri,  and  southeastern 
Nebraska. 

R.  C.  Moore.  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  93,  97).  (For 
definition  see  first  entry  under  Pedee  group.  Derivation  of  name  not  stated.  The 
sh.  to  which  this  name  was  applied  is  basal  part  of  Lawrence  sh.  of  previous  usage, 
which  Moore  here  divided  into  (descending)  Lawrence  sh.  [ restricted  J , Haskell  Is., 
Stranger  fm.,  resting  uncon.  on  Hardesty  sh.  This  classification  was  followed  by 
Moore  and  Condra  in  their  Ort.  1932  revised  chart  of  Penn,  of  Kans.  and  Nebr., 
and  by  N.  D.  Newell.  1935  (Kans.  Geol.  Surv.  Bull.  21).  See  Kans.-Nebr.  chart 
compiled  by  M.  G.  Wllmarth,  1936.1 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  138).  Hardesty  sh.  was  not  properly 
proposed  as  a strut,  unit,  being  merely  indicated  in  a chart,  and  has  no  standing. 
It  is  abandoned.  Top  of  Pedee  group  is  top  of  Iatan  la.,  although  it  is  probable 
that  in  places  there  is  a certain  thickness  of  sh.  btw.  Iatan  Is.  and  the  post 
Missouri  discon,  that  should  be  included  in  Pedee  group.  [See  further  under  Pedee 
group.  ] 

Hardgrave  sandstone. 

Middle  Jurassic:  Northern  California  (Taylorsville  region). 

J.  S.  Dillcr,  1892  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  379-394).  Hardgrave  ss. — Rod  s*.. 
450  ft.  thick,  older  than  Thompson  Is.  and  younger  than  Foreman  beds.  [Now 
known  to  be  much  older  than  Foreman  beds.] 
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J.  S.  Diller,  3908  (U.  8.  G.  S.  Bull.  353).  Hardgrove  m.  varies  from  fine  shaly  ns. 
to  cgl.  and  is  almost  wholly  of  tuffaceous  character.  Most  common  color  is  red, 
ranging  from  brick  red  to  dull  brown,  hut  much  of  it  is  gray,  and  the  two  colors 
are  Intermingled  irregularly  in  same  bed.  Bedding  generally  well  marked.  Thick- 
ness 450  ft.  Is  next  younger  than  Trail  fm.  Is  separated  from  overlying  Thomp- 
son Is.  by  Fnnt  meta-andesite.  Is  limited  in  distribution  within  Taylorsville 
region  almost  exclusively  to  slope  of  Mount  Jura,  E.  of  Taylorsville.  One  belt  lies 
along  W.  base  of  Mount  Jura.  Named  for  exposures  on  Hardgrave’s  ranch,  near 
Taylorsville. 

This  fm.  has  been  classified  as  Lower  Jurassic,  but  according  to  C.  H. 
Crickmay,  1933  (Geol.  Soe.  Am.  Bull.,  vol.  44,  No.  1,  pp.  80-81),  it  is 
Middle  Jurassic. 

Hardgrave  tuff. 

Middle  Jurassic:  Northern  California  (Mount  Jura). 

C.  H.  Crickmay,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  81).  [See  under 
Combe  a*.] 

Hardin  sandstone  member  (of  Chattanooga  shale). 

Upper  Devonian  or  Mississippian : Western  Tennessee. 

J.  M.  SatTord  and  J.  B.  Klllebrew,  1900  (Elements  of  geol.  of  Tenn.,  pp.  104,  136, 
187).  Hardin  88. — Dark  tine-grained  bituminous  ss.,  weathering  gray  or  grayish 
yellow ; more  or  less  phosphatic.  Chiefly  interesting  because  of  close  association 
with  Swan  Creek  phosphate,  the  latter  often  becoming  this  as.  Thickness  12  or 
15  ft.  Overlies  Camden  chert  and  underlies  Swan  Creek  phosphate  [according  to 
pp.  104  and  136]. 

Because  of  thinness  and  gradation  into  overlyiug  sh.  is  treated  as  a memb. 
of  Chattanooga  sh.  Uncon.  overlies  Pegrarn  Is.  in  some  areas. 

Named  for  Hardin  Co. 

Harding  sandstone. 

Middle  Ordovician:  Colorado. 

C.  D.  Walcott,  1892  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  154-167).  Harding  88. — The 
lower  bed  is  a shore-line  deposit  following  the  advance  of  the  sen  upon  the  land ; 
it  is  formed  of  coarse  grains  of  quarts  and  small  quartz  pebbles  Imbedded  in  a fine 
aren.  matrix,  and  is  5 ft.  thick.  The  succeeding  layers  of  ss.  have  more  or  less 
calc,  matter  in  the  matrix ; their  fossils  all  prove  the  littoral  origin  of  the  sedl- 
ments.  The  closing  deposit  of  the  ss.  series  is  coarse  drifted  sand,  containing 
numerous  fragments  of  larger  fish  plates  than  those  below.  The  change  to  succeed- 
ing shaly  beds  at  top  is  abrupt,  and  apparently  due  to  deepening  of  the  water  and 
cessation  of  aren.  deposits.  The  shaly  beds  are  2 to  4 ft.  thick,  and  consist  of  red 
and  purple  fine-grained  argillaceo-aren.  sh.  Thickness  of  fm.  at  Harding's  ss. 
quarry,  about  1 ml.  NW.  of  State  Penitentiary,  Canyon  City,  86  ft.  Rests  uncon. 
on  Algonklan  beddeu  gneiss  and  micaceous  schists.  Overlain  by  Fremont  Is. 

Is  now  considered  by  E.  Kirk  to  be  of  approx,  late  Black  River  or  early 
Trenton  age. 

Hardinsburg  sandstone.  (Of  Chester  group.) 

Mississippian:  Southern  Illinois,  western  Kentucky,  and  northern  Ten- 
nessee. 

A.  D.  Brokaw,  1916  (111.  Geol.  Surv.  Extr.  from  Ball.  35)  and  1917  (111.  Geol.  Surv. 
BulL  85).  Hardinsburg  ss. — Moderately  fine-grained  yellowish-brown  ss.,  with 
small  amount  of  sh.,  underlying  Sloans  Valley  [Glen  Dean  Is.]  and  overlying  Qol- 
conda  fm.  in  parts  of  Saline,  Williamson,  Pope,  and  Johnson  Counties,  SE.  111. 
Thickness  80  to  100  ft. 

C.  Butts,  1917  (Ky.  Geol.  Surv.  Mississippian  formations  of  western  Ky.,  p.  96). 
Hardinsburg  88. — Consists  of  (descending)  shaly  ss. : massive  coarse-grained  ss., 
10  ft. ; somewhat  thinner-bedded  ss.  10  ft.  Thickness  30  to  60±  ft.  Underlies  Glen 
Dean  Is.  and  overlies  Golconda  fm.  Named  for  Hardinsburg,  Breckinridge  Co.,  Ky., 

which  is  built  on  this  ss. 


Digitized  by  Google 


910  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Hardin  School  limestone.  (In  Wichita  group.) 

Permian:  Central  Texas  (Coleman  County). 

F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501.  pp.  254-255).  About 
50  ft.  above  base  of  Santa  Anna  Branch  sb.  memb.  of  Putnam  fm.,  and  125  ± ft. 
below  top  of  that  memb..  Is  a dense,  hard  cream-colored  1b.  about  14  in.  thick,  which 
is  a good  marker.  Because  of  good  exposures  on  hills  just  N.  and  W.  of  Hardin 
School,  in  SW.  part  of  Coleman  Co.,  the  name  Hardin  Bokool  Is.  is  proposed  for  it. 
It  lies  9±  ft.  above  another  prominent  Is.,  about  18  in.  thick,  and  5 ft.  below  a 
nonpersistent  hard  gray  Is.  1 to  2 ft.  thick. 

tHardlston  quartzite. 

See  Hardyston  qtzite. 

tHnrdistonville  quartzite. 

See  Hardyston  qtzite . 

Hardman  fire  clay.  (In  Allegheny  formation.) 

Pennsylvanian : Northern  West  Virginia  and  western  Maryland. 

R.  V.  Hennen  and  D.  B.  Reger,  1913  (W.  Va.  Geol.  Surv.  Kept.  Marion.  Monongalia, 
and  Taylor  Counties,  p.  347).  Hardman  fire  clay. — Hard  and  flinty,  9 ft.  thick. 
Lies  immediately  under  Johnstown  Is.  and  overlies  Middle  Kittanning  coal.  Mined 
1 mi.  N.  of  Hardman,  Preston  l Taylor?]  Co. 

C.  K.  Swartz  et  al.,  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30,  p.  572).  Hardman  fire  clay 
('•Furnace’*  clay),  underlies  Mount  Savage  iron  ore  (Johnstown  iron  ore)  and  over- 
lies Piney  Mtn  coal  in  Allegany  and  Garrett  Counties.  Md. 

C.  K.  Swartz.  1922  (Md.  Geol.  Surv.  vol.  11,  p.  48,  pi.  6).  Hardman  (“Furnace’') 
fire  clay  underlies  Little  Montell  coal  and  overlies  Piney  Mtn  coal  in  Georges  Creek 
Basin,  Md. 

D.  B.  Reger,  1924  (W.  Va.  Geol.  Surv.  Rept.  Mineral  and  Grant  Counties,  p.  243). 
Hardman  fire  clay,  6 ft.  thick,  usually  sandy  and  impure,  underlies  Johnstown  la. 
and  overlies  Upper  East  Lynn  ss. 

Hardwick  granite. 

Late  Carboniferous  or  post-Carboniferous : Central  Massachusetts  and 
southwestern  New  Hampshire. 

B.  K.  Emerson,  1898  (U.  8.  G.  S.  Mon.  29,  pp.  239-241.  317-818,  pi.  34).  Her  dr 
t tick  ffnei##  (pp.  239-241)  ; Horthcick  gnein*oid  yranite  and  yranitite  and  Hard- 
wick granlte-gnelea  (pp.  317-318)  ; Hardwick  granite  (on  map.  where  it  i*  de 
scribed  as  dark  thick-bedded  biotite  gneiss).  [See  also  Emerson,  U.  8.  G.  8. 
Bull.  597,  pp.  238-239,  1917,  where  it  is  described,  on  mAp,  as  black  biotite  granite 
around  Fitzwilllani  granite,  and  is  shown  as  extending  northward  into  N.  H ] 

Named  for  occurrence  at  and  around  Hardwick,  Worcester  Co.,  Moss. 

Hardwick  granite. 

Devonian:  Northeastern  Vermont  (Caledonia  County). 

E.  J.  Foyles  and  C.  H.  Richardson,  1929  (16th  Rept.  Vt.  8tate  Geol.,  table  opp.  p. 
288),  listed  this  name  in  Dev.  of  “central  Vt.,”  but  without  definition.  Quarried 
W.  of  Hardwick,  in  Hardwick  Twp,  Caledonia  Co. 

Preoccupied  by  Hardwick  granite  of  central  Mass,  and  southern  N.  H., 
which  is  late  Carbf.  or  post-Carbf. 

Hardyston  quartzite. 

Lower  Cambrian:  Northern  New  Jersey  and  northeastern  Pennsylvania. 

J.  E.  Wolff  and  A.  H.  Brooks,  1898  (U.  S.  G.  8.  18th  Ann.  Rept.,  pt.  2,  pp.  442-443. 
454-456).  Hardistonvilie  qtzite. — Oldest  fossiliferous  rock  of  region.  Olenellus 
age  established  by  Beecher  and  Nason.  Usually  bluish  gray  when  fresh  ; weathers 
yellow  or  brown;  often  porous,  limonitlc;  frequently  contains  considerable  pyrite; 
varies  in  coarseness  from  fine  cgl.  to  qtzite : shaly  phase  often  present  in  upper 
part.  Thickness  1 to  30  ft.  Grades  into  overlying  Wailklll  blue  Is.  [Kittatlnny 
Is.].  Overlies  Franklin  white  la.  Exposed  at  brook  section  In  Hardistonvilie 
and  on  hill  1 mi.  8.  of  Hardistonvilie. 

H.  B.  Kiimmel  and  8.  Weller,  1901  (Geol.  Soc.  Am.  BulL,  vol.  12,  pp.  149-150). 
Hardiston  qtzite. — Was  described  and  named  Hardistonvilie  qtzite  by  Wolff  and 
Brooks,  from  village  of  that  name,  near  which  there  are  good  exposures.  The 
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shorter  name  used  above,  which  is  that  of  the  township,  seems  preferable,  how- 
ever, and  is  here  proposed.  Consists  of  (descending)  : (1)  Sandy  shales  (transition 
beds).  10  to  15  ft.;  (2)  sandy  Is.,  15  ft.  exposed;  (3)  ss.  or  qtzite  of  variable 
composition  and  thickness,  usually  blue  gray  when  fresh,  but  some  beds  are  light 
yellow  brown  and  others  nearly  white.  Thickness  100  to  140  ft.,  if  transition 
beds  at  top  are  to  be  included.  The  conglomeratic  phase  is  known  to  exceed 
100  ft.  at  a number  of  localities.  Lower  Camb.  trilobites  in  the  calc.  ss.  beds ; no 
fossils  in  the  vitreous  qtzites  or  the  arkose  beds.  Conformably  underlies  Kittatinny 
Is.  Rests  on  pre-Camb.  crystallines. 

H.  B.  Kilmmel  and  S.  Weller,  1902  (N.  J.  Geol.  Surv.  Ann.  Kept.  State  Geol.  1901), 
changed  spelling  of  name  to  Hardj/ston,  the  form  adopted  by  U.  S.  Geog.  Bd. 

Hare  Indian  River  shale. 

Devonian : Mackenzie. 

E.  M.  Kindle,  1921  (Canada  Geol.  Surv.  Suium.  Rept.  1920,  pt.  B,  p.  45). 

Hare  River  shales. 

Devonian:  Mackenzie. 

T.  O.  Bosworth,  1921  (Geol.  Mag.,  voL  58,  p.  287). 

Hargett  sandstone.  (In  Chester  group.) 

Mississippian : Northeastern  Mississippi  (Tishomingo  County). 

W.  C.  Morse.  1935  (Miss.  Geol.  Surv.  Bull.  20,  pp.  9,  10).  [Hargett  ss.  (or  a sh. 
memb.)  of  Alsobrook  fm.  is  shown  in  table  on  p.  9 as  underlying  Cripple  Deer  ss. 
(or  a sh.  memb.)  of  Alsobrook  fm.,  and  overlying  Is.  forming  basal  part  of 
Alsobrook  fm.  in  Tishomingo  Co.  The  columnar  section  on  p.  10  shows  1 ft.  of  bh. 
in  middle  of  Alsobrook  fm.  Derivation  of  name  not  stated.] 

Harjo  sand. 

A series,  10  to  70  ft.  thick,  of  sands,  sandy  limes  or  limes,  of  Penn,  age, 
with  sh.  breaks  recorded,  lying  at  3,180  to  3,380  ft.  depth  in  Cromwell 
oil  field,  Okla.  Lies  175  to  250  ft.  above  Cromwell  sand  and  some  dis- 
tance below  Brunner  sand,  which  lies  300  to  370  ft.  above  Cromwell 
sand.  Named  for  Hannah  Harjo  lease  of  Independent  Oil  & Gas  Co., 
sec.  21-10-8. 

Harlan  sandstone.  (In  Pottsville  group.) 

Pennsylvanian:  Southeastern  Kentucky  and  southwestern  Virginia. 

M.  R.  Campbell,  1893  (U.  S.  G.  S.  Bull.  Ill,  pp.  28,  31).  Harlan  an. — Mainly  coarse 
white  ss.,  with  sandy  sh.  and  thin  coals,  880  ft.  thick.  At  bast*  massive  ss.  100  ft. 
thick.  Forms  topmost  fm.  of  Coal  Measures  in  Bigstone  Gap  coal  field  of  Va.  and 
Ky.  Overlies  Wise  fm. 

Belongs  to  upper  part  of  Pottsville  group. 

Named  for  Harlan  Co.,  Ky. 

Harlem  gneiss. 

Pre-Cambrian : Southeastern  New  York. . 

R.  I*.  Stevens,  1867  (N.  Y.  Lyc.  Nat.  Hist.  Annals,  vol.  8.  pp.  116-120),  applied 
Harlem  gneiss  to  one  of  bodies  of  gneiss  shown  on  his  “Section  across  New  York 
[Manhattan]  Island  along  southern  shore  of  Spuyten-Duyvel  Creek  and  Harlem 
River.'*  In  U.  8.  G.  8.  New  York  City  folio  (No.  83)  the  gneiss  of  this  area  la 
mapped  as  Fordham  gneiss. 

Harlem  clay.  (In  Conemaugh  formation.) 

A name  applied  to  the  siliceous  clay,  1 ft.  thick,  underlying  Harlem  coal 
in  Ohio. 

Harmon  formation.  (In  Maysville  group.) 

Upper  Ordovician:  Southeastern  Indiana. 

E.  R.  Cumings  and  J.  J.  Galloway.  1913  (Ind.  Dept.  Geol.  and  Nat.  Res.  37th  Ann. 
Rept.,  p.  359).  Oorruville-AmhHm  (Raflnesquina  fracta  zone). — Lss.  and  shales, 
110  ft.  thick,  similar  to  rest  of  the  Maysville;  lss.  predominating  at  base,  gradually 
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replaced  by  sh.  toward  top.  Included  in  Maysville  group.  Overlies  Bellevue  and 
underlies  Wayncsville  div.  of  Richmond  group.  If  a single  name  is  desired  for  this 
div.  we  propose  Harmon,  from  Hannon's  Station  [Dearborn  Co.J,  near  which,  in 
cutB  8 to  11,  the  entire  fm.  is  exposed. 

E.  R.  Cumings,  1922  (Hdb.  Ind.  Geol.,  pt.  4,  Sep.  Pub.  21,  p.  425).  Reason  for  group- 
ing Corryville,  Mount  Auburn,  and  Arnheim  together  as  Harmon  fm.  is  that  In  Ind. 
the  Corryville  and  Mount  Auburn  lose  their  distinctive  characters,  and  the  Arnheim. 
especially  in  its  lower  half.  Is  faunistlcally  very  much  more  closely  related  to  the 
Maysville  than  to  Jhe  Richmond. 

Hurmon  Hill  gneiss. 

Pre-Cambrian:  Southwestern  Vermont  (Bennington  region). 

C.  E.  Gordon,  1914  (9th  Rept.  Vt.  8tate  Geol).  [In  table  on  p.  345  the  pre-Camb. 
rocks  of  vicinity  of  Bennington,  Vt.,  are  called  “Gneiss  of  Stamford  Mtn  and 
Harmon  HI1L"  On  p.  349  is  heading:  “Petrography  of  Harmon  IIllI  gneiss." J 

tHarney  granite. 

Pre-Cambrian:  Southwestern  South  Dakota  (Black  Hills). 

H.  O.  Ferguson  and  F.  N.  Turgeon,  1908  (Harvard  Coll.  Mus.  Comp.  ZooL  Bull.,  voL 
49,  pp.  273-281).  Harney  granite  occurs  in  northern  Black  Hills.  The  Intrusive 
granite  of  Harney  Peak  region,  In  southern  Black  Hills,  is  a pegmatitic  granite, 
identical  with  that  found  in  northern  Black  Hills.  The  Harney  granite  appears  to 
be  intruded  into  only  the  lower  schists  of  the  Algonkian.  [The  name  Harney 
granite  is  used  in  title  of  paper.] 

U.  S.  Geol.  Survey  does  not  use  a geographic  name  for  this  local  body  of 
granite.  (See  under  t Harney  Peak  granite.) 

Harney  formation. 

Tertiary?  (Pliocene?):  Southeastern  Oregon  (Harney  Basin). 

A M.  Piper,  T.  W.  Robinson,  and  C.  F.  Park.  Jr.  (U.  8.  G.  S.  W.  S.  P.  in  press). 
Harney  fm. — Massive  basaltic  tuff  and  breccia,  bb.,  and  siltatone ; some  incoherent 
gravel;  scorlaceous  and  massive  basalt  intercalated  at  a few  horizons.  Exhumed 
basalt  memb.  caps  the  extensive  plain  of  Intermediate  altitude  In  west-central  part 
of  area.  Rests  uncon.  on  Danforth  fm.  Is  overlain  by  Plelst.  terrace  deposits  or 
late  basalt.  Thickness  0 to  750  ft.  Named  for  Harney  Basin,  the  type  section 
(468  ft.  thick)  being  In  E.  face  of  Dog  Mtn  along  bdy  btw.  secs.  20  and  28,  T.  25  8., 
R.  30  E. 

tHarney  Peak  granite. 

Pre-Cambrian:  Southwestern  South  Dakota  (Black  Hills). 

C.  R.  Van  Hlse,  1898  (Geol.  Soc.  Am.  Bull.,  vol.  9,  p.  311),  referred  to  the  mica 
schists  and  mica  gneisses  about  the  Harney  Peak  granite  of  the  Black  Hills,  "de- 
scribed by  writer  in  GeoL  Soc.  Am.  Bull.,  vol.  1,  pp.  200-210,  1890“  [but  not  there 
named,  being  simply  called  granite  of  Harney  Peak 1. 

G.  M.  Schwartz,  1925  (Econ.  Geol.,  vol.  20,  pp.  648-653).  Harney  Peak  granite  forms 
core  of  Black  Hills  uplift.  Intrudes  pre-Camb.  schists.  Classed  as  pre-Camb.  by 
all  Investigators  who  have  mentioned  its  age.  The  parts  of  the  granite  seen  by 
writer  are  largely  pegmatitic.  It  would  not  be  far  from  correct  to  refer  to  all  of 
exposed  Harney  Peak  granite  as  a pegmatite. 

The  U.  S.  Geol.  Survey  considers  a geographic  name  for  this  local  body  of 
granite  unnecessary,  and  calls  it  granite  of  Harney  Peak. 

Haro  formation. 

Upper  Triassic:  Northwestern  Washington  (San  Juan  Islands). 

R.  D.  MeLellan,  1927  (Unlv.  Wash.  Pub.  Geol.,  vol.  2,  pp.  93,  112-113).  Haro  fw.— 
Basal  920  ft.  consists  chiefly  of  cgl.  with  occasional  thin  beds  of  reddish  ss.  and  sh. ; 
overlying  strata  are  thin-bedded  carbonaceous  sh.,  si.,  graywacke,  grit,  and  Is.,  con- 
taining Halobia,  which  is  restricted  to  upper  Triassic ; the  uppermost  beds  are 
largely  concealed  by  glacial  drift.  Thickness  of  fm.  1,250+  ft.  Composes  penin- 
sula known  as  Davidson  Head,  at  N.  extremity  of  San  Juan  Island.  Occupies  an 
area  of  only  48  acres.  8o  far  as  known  no  other  rock  of  this  age  outcrops  in  Sau 
Juan  Island  region.  [Derivation  of  name  not  stated.] 
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Harper  sandstone.  (In  Cimarron  group.) 

Permian:  Central  southern  Kansas  and  northern  Oklahoma. 

F.  W.  Cirngtn,  1896  (Colo.  Coll.  Studies,  vol.  6,  pp.  3,  18-20).  Harper  s ss.  or  beda. — 
More  or  less  mottled  but  prevailingly  dull-red  or  brownish-red  argil  1.  and  aren. 
shales  and  ass.,  several  hundred  ft.  thick,  composing  basal  fm.  of  Kiger  div.  and 
Cimarron  aeries.  Overlies,  probably  uncon.,  Wellington  sb.  and  underlies  Salt 
Plain  measures.  Includes  at  base  transitional  beda  of  calc.  sh.  which  might  per- 
haps  be  reckoned  equally  well  as  constituting  the  summit  of  the  Wellington. 

In  Okla.  is  represented  in  Enid  fm. 

Named  for  exposures  in  Harper  Co.,  Kans. 

Harpers  shale.  (Also  schist,  slate,  phyllite,  and  albite  schist) 

Lower  Cambrian:  West  Virginia,  Virginia,  Maryland,  and  southeastern 
Pennsylvania. 

A.  Keith,  1893  (as  reported  by  O.  H.  Williams  and  W.  B.  Clark,  in  Maryland,  its 
resources,  industries,  and  institutions,  chap.  3,  p.  68.  The  fm.  was  described,  but 
not  named,  by  Keith  in  Am.  Oeol.,  vol.  10,  p.  365,  1892).  Harper's  Ferry  shales. — 
Gray  sandy  shales,  with  some  ss.  beds,  scolitbus  and  Lower  Camb.  fossils.  Thick- 
ness 1,200  to  1,500  ft.  Underlie  Antietam  us.  and  overlie  Weaverton  [Weverton]  as. 

A.  Keith,  1894  (U.  8.  G.  8.  14th  Ann.  Kept.,  pt.  2,  pis.  22  and  23,  pp.  333-330). 
Harpers  sh. — Bluish-gray  and  gray  sandy  shales  with  some  thin  beds  of  ss.  Thick- 
ness 800  to  1,200  ft.  Underlies  Antietam  ss.  and  overlies  Weverton  ss. 

In  SE.  Pa.  the  lithologic  character  of  this  fm.  changes,  and  it  is  there  called 
Harpers  schist  in  some  areas,  Harpers  phyllite  in  other  areas,  and 
Harpers  albite  schist  in  still  other  areas. 

Named  for  exposures  in  gorges  of  Potomac  and  Shenuudoah  rivers  at 
Harpers  Ferry,  W.  Va. 

tHarpers  Ferry  shales. 

See  Harpers  shale. 

Harpersville  formation.  (In  Cisco  group.) 

Pennsylvanian : Central  and  central  northern  Texas. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31,  89).  Harpers- 
ville  fm. — Chiefly  sh.,  but  in  Brains  River  Valley  Includes  Saddle  Creek  Is.  memb. 
at  top.  Belknap  Is.  memb.  In  middle,  and  Crystal  Falls  Is.  memb.  near  base.  Thick- 
ness 200  to  275  ft.  Overlies  Breckenrldge  Is.  memb.  of  Thrifty  fm.  and  underlies 
Camp  Creek  sh.  memb.  of  Pueblo  fm.  Chiefly  eharacterhted  by  presence  of  coal 
No.  6,  one  of  most  important  coals  in  northern  Tex.  Named  for  town  10  ml.  8.  of 
Breckenrldge,  Stephens  Co. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132,  pp.  160-168  and  charts). 
Harpersville  fm. — In  Colorado  River  Valley  Includes  all  strata  btw.  top  of  Saddle 
Creek  Is.  memb.  and  base  of  Waldrlp  bed  of  Drake.  It  consists  of  basal  beds  of 
coarse  thick  sss.  which  grade  In  places  to  cgls. ; of  middle  beds  composed  of  an 
alternation  of  fossiliferous  bnff  and  yellow-brown  lss.,  irregularly  bedded  calc,  sss., 
carbonaceous  and  ferruginous  shales,  and  thin  beds  of  coal ; and  of  upper  beds  of 
a thick,  massive  coarse  persistent  ss.  in  many  places  capped  by  a bard  gray  Is. 
(Saddle  Creek  Is.  memb.).  Includes  Crystal  Falls  Is.  lentil  40  to  80  ft.  above  base, 
and  Belknap  Is.  lentil  60  to  80  ft.  above  Crystal  Falls  Is. 

t Harpeth  shale. 

Mississippian:  Central  Tennessee. 

P.  M.  Jones,  1892  (Geol.  of  Nashville  and  immediate  vicinity,  Unlv.  Press,  Nashville, 
Tenn.,  June  1892,  p.  14).  Harpeth  sh. — Blue,  apparently  compact  rock,  in  fresh 
exposure  heavy-bedded,  but  weathering  easily  Into  sh. ; at  intervals  layers  of  chert 
3 to  4 In.  thick,  which  resist  weathering  much  longer  than  main  body  of  the  sh. 
Thickness  200  ft.  or  more.  Underlies  St.  Louis  Is.  and  overlies  Dev.  Black  sh.  To 
this  group  of  rocks  Dr.  Safford,  in  his  rept  of  geology  of  Well’s  Creek  Basin  (soon 
to  be  published),  has  given  the  name  “Harpeth  sh.,'*  from  Its  fine  presentation  In 
the  picturesque  bluffs,  along  Big  Harpeth  River,  In  Cheatham  Co. 

Replaced  by  Ridgetop  sh. 
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fHarpeth  and  Tennessee  River  group. 

Devonian  and  Silurian:  Western  Tennessee. 

J.  M.  Salford.  1861  (Am.  Jour.  Sci.,  2d,  vol.  12.  pp.  353,  357-358).  Gray  U.  or 
Ifarpeth  and  Tennessee  River  group. — FoKsillferous  la.  which  to  W.  uncon.  separates 
the  black  si.  from  underlying  blue  Is.  of  Nashville  group  containing  8pirifer  lynt 
and  Its  associates.  Along  Tenn.  River  consists  of  (ascending)  : (1)  Thin-bedded 
fine-grained  impure  blue  Is.,  of  unknown  thickness,  40  to  50  ft.  being  exposed  in 
bluffs  and  beds  of  several  creeks  in  Hardin  Co.;  (2)  mostly  light-gray  sand  and 
thick-bedded  Is.  containing  crinoidal  beds,  some  of  lower  strata  with  bright-green 
points,  middle  strata  banded  by  reddish  layers,  which  are  generally  fine-grained, 
impure,  cherty  Is.  common  on  the  Glades,  and  upper  portion  sometimes  affording 
bluish  layers  of  siliceous  Is. ; all  often  of  marly  nature,  easily  disintegrating  and 
forming  the  angular  gravel  of  the  Gludes. 

Includes  Pegram,  Camden,  Harriman,  Quail,  and  Linden  fms.  (Dev.)  and 
Clifton  fm.  (Sil.). 

Named  for  Harpeth  River,  Cheatham  and  Dickson  Counties. 

Iarrell  shale.  (Of  Portage  group.) 

Upper  Devonian:  Central  Pennsylvania  (Bedford.  Blair.  Huntingdon,  and 
Center  Counties). 

C.  Butts.  1918  (Am.  Jour.  Sci.,  4th,  vol.  40.  pp.  523,  532,  536).  Harrell  sh. — Dove 
and  black  fissile  (paper)  sh.,  with  Burkct  black  sh.  memb.  at  base  to  W.  Thickness 
250  ft.  Basal  fm.  of  Portage  group.  Underlies  Bralller  sh.  and  overlies  Hamilton  fm. 

C.  Butts  (U.  8.  G S.  IIollidaystung-Huntingdon  folio.  No.  227,  In  press).  Harrell 
sh. — Very  soft  brownish  gray  or  olive-colored  highly  fissile  sh.  that  cleaves  Into 
very  thin  laminae.  East  of  Tussey  Mtn  thin  beds  of  black  sh.  alternate  with  soft 
brown  or  gray  sh.  Correlated  with  Cashaqua  and  Middlesex  of  N.  Y.  At  base 
Burket  black  sh.  memb.,  80  ft  thick.  Named  for  exposures  at  Harrell.  Blair  Co. 
[This  village  and  the  station  have  also  been  spelled  HorreU. J 

B.  Willard,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  pp.  1209-1213),  proposed  to  restrict 
this  name  to  the  beds  overlying  Burket  black  sb.  memb. 

Harricanaw  series. 

Pre-Cambrian:  Quebec. 

T.  L.  Tantou,  1919  (Canada  Geol.  Surv.  M**m.  109.  p.  39). 

Harriman  chert. 

Lower  Devonian  (Oriskanian)  : Western  Tennessee  (Deentur  County). 

C.  O.  Dunbar,  1918  (Am.  Jour.  Sci.,  4th.  vol.  46,  p.  747).  Harriman  chert. — Nearly 
white  novaculite;  weathers  buff;  very  bard  and  brittle;  In  layers  a few  inches  to 
over  1 ft.  thick;  thoroughly  fractured.  Thickness  0 to  55  ft.  Is  heavier-bedded  than 
overlying  Camden  chert  (restricted),  with  which  it  Is  uncon.  Overlies,  uncon., 
Quail  Is.  Is  of  upper  Orlskany  age.  Numed  for  Harriman  Creek,  Decatur  Co. 

Harrington  formation. 

Lower  Triassic:  Southwestern  Utah  (southeast  of  Frisco  district). 

B.  S.  Butler,  1913  (U.  8.  G.  S.  P.  P.  80).  Harrington  fm. — Thin-bedded  shale  with 
lntcrbedded  Isa.  und  lenses  of  qtzite.  Thickness  5.000 :r  ft.  Overlain  by  Tert 
intrusives  and  underlain  by  Elephant  Is.  (Penn.).  Type  lot*.,  Harrington-UIckory 
mine,  SE.  of  Frisco  dlst. 

Harrington  River  formation. 

Carboniferous : Canada. 

W.  A.  Bell,  1927  (Roy.  Soc.  Canadu  Trans.,  3d  s»*r.,  vol.  21,  pp.  75-108;  table). 

Harris  moraine. 

Pleistocene  (Wisconsin  stage)  : Eastern  Minnesota  (Chisago  and  Sherburne 
Counties). 

F.  Leverett.  1932  (U.  S.  O.  8.  P.  I’.  161,  pp.  RO-R2).  youngest  moraine  of  Bush  Lake 
morainic  system.  Named  for  occurrence  at  Harris,  Chisago  Co. 
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Harris  formation. 

Miocene:  Southern  California  (Santa  Maria  district). 

R.  D.  Reed,  1933  (Geol.  of  Calif.,  p.  189).  In  Santa  Maria  dlBt.  it  has  become 
customary  to  refer  to  the  upper,  more  diatoroaceous  part  of  the  siliceous  sh. 
series  as  the  “Harris”  fm.,  which  may  be  = the  Santa  Margarita  or  may  be  younger. 
(According  to  recent  work  by  O.  D.  Hanna,  the  typical  Harris  Grade  beds  are  Plio.; 
personal  communication.)  The  pre-Harris  beds  are  at  least  in  part  — typical  Mon- 
terey. 

Harris  sand. 

A subsurface  sand,  25  ft.  thick,  in  Strawn  fm.  (Penn.)  of  Ranger  field  of 
central  northern  Tex.,  lying  1,700  to  1,800  ft.  below  Ranger  Is. 

Harrisburg  gypsiferous  member  (of  Kaibab  limestone). 

Permian : Southwestern  Utah  and  northwestern  Arizona. 

H.  Bassler  and  J.  B.  Reeslde,  Jr.,  Aug.  15,  1921  (U.  S.  O.  8.  Bull.  726C,  pp.  90-92). 
Harrisburg  gypsiferous  memb.  of  Kaibab  Is. — Gray,  thln-bedded  Is.  (some  of  It 
containing  many  small  angular  fragments  of  chert)  and  gray,  red,  and  yellow 
sh.,  some  gyp.  Thickness  137  to  160  ft.  [0  to  280  ± ft.  in  U.  8.  G.  S.  P.  P.  129,  p. 
56,  1922].  Top  memb.  of  Kaibab  Is.  Uncon.  overlain  by  Rock  Canyon  conglom- 
eratic memb.  of  Moenkopi  fm.  Named  for  occurrence  in  Harrisburg  dome,  8 mi.  B. 
of  St.  George,  Washington  Co.,  Utah. 

Harrisburg  Run  sand. 

Subsurface  sand  in  Bradford  dist.,  NVV.  I*a.,  lying  btw.  Bradford  Second 
and  Bradford  Third  sands,  230  ft.  above  latter. 

Harris  City  limestone. 

Name  casually  applied  by  M.  N.  Elrod  (Ind.  Dept.  Geol.  and  Nat.  Hist. 
12th  Ann.  Kept.,  1881,  p.  128,  1883)  to  Is.  quarried  at  Harris  City,  Sand 
Creek  Twp,  Decatur  Co.,  Ind. 

Harrison  diorite. 

Pre-Cambrian  ( ?) : Southeastern  New  York  and  western  Connecticut. 

F.  J.  H.  Merrill,  1898  (N.  Y.  8tate  Mus.  15th  Ann.  Rept.,  vol.  1,  p.  30).  Harrison 
diorite  is  intrusive  Into  Manhattan  schist  in  town  of  Harrison  IWoBtchester  Co.J. 
A smaller  area  of  similar  rock  occurs  at  Ravenswood,  L.  I.,  where  it  Intrudes  Ford- 
ham  gneiss ; a mass  of  it  forms  Milton  Point  near  Rye ; and  it  is  abundant  along 
shore  of  Long  Island  Sound  btw.  Portchester  and  Greenwich. 

F.  J.  H.  Merrill,  1902  (U.  8.  G.  S.  New  York  City  folio,  No.  83).  [Harrison 
diorite  classified  as  Sil.  or  later,  and  described  as  in  1898.] 

E.  C.  Eckel,  1902  (N.  Y.  State  GeoL  20th  Ann.  Rept.,  p.  rl65).  Harrison  diorite 
is  medium-grained  granite  diorite.  Intrusive  into  Hudson  [Manhattan]  schist. 
Covers  large  part  of  towns  of  Mamaroneck,  Rye,  and  Harrison,  and  extends  E. 
into  Fairfield  Co.,  Conn. 

C.  P.  Berkey,  1907  (N.  Y.  State  Mus.  Bull.  107).  Harrison  diorite  may  be  later 
than  Precambric,  and  Is  tentatively  classified  as  Camb. 

V.  Ziegler,  1911  (N.  Y.  Acad.  8cl.  Annals,  voL  21,  p.  1).  Harrison  diorite  believed 
to  be  distinct  from  Ravenswood  granodiorite,  and  has  been  more  thoroughly 
metamorphosed  than  Ravenswood. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  24).  Ravenswood  granodiorite 
is  related  to  Harrison  diorite  and  considered  to  be  of  essentially  same  age. 

t Harrison  beds. 

Miocene  (lower) : Western  Nebraska  and  eastern  Wyoming. 

J.  B.  Hatcher,  1902  (Am.  Phil.  Soc.  Proc.,  vol.  41,  p.  117).  Harrison  beds. — Fine- 
grained rather  incoherent  sss.  permeated  by  great  numbers  of  siliceous  tubes  ar- 
ranged vertically.  Characterized  by  Daemonelix  and  other  Mio.  mammals.  Well 
shown  iu  bluffs  of  all  small  streams  that  head  near  summit  of  Pine  Ridge  in 
vicinity  of  Harrison,  Nebr.  Cover  considerable  area.  Extend  well  into  Wyo. 

Are  a part  of  Arikaree  fm.,  and  of  lower  Mio.  age,  according  to  H.  F. 
Osborn.  1909  (U.  S.  G.  S.  Bull.  301,  pp.  65-75),  and  H.  J.  and  M.  C.  Cook, 
1933  (Nebr.  Geol.  Surv.  Paper  No.  5,  p.  44). 
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Harrison  member  (of  Pottsville  formation). 

Pennsylvanian:  Southeastern  Ohio  (Vinton  County). 

W.  Stout.  1927  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  31,  pp.  87.  68).  Harrlton  memb., 
generally  an  impure  iron  ore,  was  named  from  deposits  present  In  8cioto  Co.,  and 
was  formerly  worked  for  Iron  smelting  at  Harrison  Furnace.  It  lies  In  base  of 
Pottsville  fm.,  but  is  bedded  in  the  eroded  surface  of  Maxville  Is.  or,  where  that 
is  absent,  on  the  Logan  strata.  Is  of  variable  composition.  In  places  It  is  a 
brecciated  mass  of  siliceous  fragments  cemented  by  iron  compounds.  The  siliceous 
material  appears  to  be  what  was  once  pieces  of  Maxville  Is.  At  other  places  it  Is 
a mixture  of  angular  siliceous  fragments  and  well-rounded  quartz  pebbles,  all 
cemented  by  iron  compounds.  Distribution  is  local  in  Vinton  Co.  Thickness  3 in. 
to  4 ft.  10  in.  Underlies  Sharon  cgl. 

Harrison  ore  bed.  (In  Pottsville  formation.) 

See  under  Maxville  block  ore. 

t Harrison  series. 

Pre-Cambrian:  Southern  Idaho  (Cassia  County). 

A.  L.  Anderson,  1931  (Idaho  Bur.  Mine*  and  Oeol.  Bull.  14,  pp.  24_[_).  HarrUon 
aeriea. — Chiefly  qtzite,  with  lesser  schist  and  marble.  Descending:  (1)  Whit* 
dense  vitreous  qtzite,  in  part  massive,  with  ill-defined  bedding,  and  in  part 
distinctly  bedded  in  beds  6 to  18  in.  thick,  400  to  500  ft.;  (2)  qtzite  containing 
much  schist  and  2 or  more  marble  or  Is.  members,  2,000  to  3.000  ft.;  (3)  mainly 
qtzite;  the  upper  2,000±  ft.  slightly  micaceous  qtzites  alternating  with  numerous 
thick  beds  of  pure  qtzite  and  a few  thin  beds  of  mica  schist;  the  lower  3.000 
ft.  mainly  light-gray  to  white  pure  qtzite  with  thick  even  bedding,  but  contains 
some  slightly  micaceous  members.  Total  thickness  9,000-f  ft.  Neither  base  nor 
top  exposed.  Best  exposed  on  flanks  of  Mount  Harrison.  Is  surely  not  to  be 
correlated  with  Belt  series,  but  very  likely  is  older  than  Belt 

Preoccupied.  Replaced  by  Albion  Range  group. 

Harrison  Lake  formation. 

Middle  Jurassic:  Southwestern  British  Columbia  (Harrison  Lake  region). 

C.  H.  Crickmay,  1927  (Stanford  Unlv.  Abstracts  of  Dissert.  1924-26,  vol.  1,  p.  132). 

C.  H.  Crickmay,  1930  (Geol.  Mag.,  vol.  67,  p.  487  and  map).  Harriaon  Lake  fm. — 
Aggls.  and  lavas,  9,200  ft  thick,  yielding  CifUndroteuthia  thcmia.  Assigned  to 
Middle  J.  Underlies  Echo  Island  fm.  (Middle  J.)  and  uncon.  overlies  Slollicum 
series  (TrlaBslc).  [Mapped  on  both  sides  of  Harrison  Lake.] 

tHarrodsburg  limestone.  (In  Meramec  group.) 

Mississippian : Indiana  and  northern  Kentucky. 

T.  C.  Hopkins  and  C.  E.  RIebenthal,  1897  (Ind.  Dept.  Geol.  and  Nat.  Res.  21st 
Ann.  Kept.,  p.  296).  Harrodaburg  la. — Las..  60  to  90  ft.  thick,  with  some  sh. 
Interbedded ; formerly  known  as  Encrinital  Is.  Overlies  Knobstone  group  and 
underlies  Bedford  oolitic  Is.  [Spergen  Is.]. 

Correlation  with  Warsaw  Is.  (older  name)  established.  (See  C.  Butts, 
1915,  Ky.  GeoL  Surv.,  4th  ser.,  3d  Kept.,  pt  2.) 

P.  B.  Stockdale,  1929  (Ind.  Acad.  8c! . Proc.,  vol.  38.  pp.  233-242),  divided 
Harrodsburg  Is.  into  (descending)  : (1)  Upper  Hnrrodsburg  Is..  30  to  50  ft.; 
and  (2)  Lower  Hnrrodsburg,  26  to  40  ft.  of  beds  divided  Into  (descending)  Guthrie 
Creek  memb.,  2 to  10  ft.;  Leesville  Is.  memb.,  to  8 ft.;  and  Ramp  Creek 
memb.,  10  to  28  ft. 

P.  B.  Stockdale.  1931  (Ind.  Dept.  Cons.,  Dlv.  Geol.,  Pub.  98,  pp.  310-311),  sug- 
gested redefining  Harrodsburg  Is.  by  including  his  basal  Ramp  Creek  memb. 
in  underlying  Borden  group.  He  stated  : The  complex  relationships  btw.  upper- 
most Edwardsville  (top  fm.  of  Borden  group)  and  overlying  Hnrrodsburg  Is. 
at  extreme  8.  purt  of  State,  and  uncertainty  ns  to  bdy  line  btw.  the  two  units 
at  many  places  farther  N.,  suggest  that  Slebentbal  may  have  been  in  error 
in  specifically  including  the  “transitional  beds"  (Ramp  Creek  memb.)  as  an 
integral  part  of  his  Harrodsburg  fm.  This  surmise  is  supported  by  lithologic 
contrast  btw.  Lower  and  Upper  Harrodsburg.  Might  It  not  be  better  to  consider 
Lower  and  Upper  Harrodsburg  as  two  separate  fms. ; or,  perhaps,  include  Ramp 
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Creek  memb.  as  a port  of  the  Borden  (Edwardsvllle)  and  consider  I^eesvllle 
memb,  as  basal  unit  of  Harrodsburg  or  as  a separate  fin.? 

Named  fpr  Harrodsburg,  Monroe  Co.,  Ind. 

Harrogate  limestone. 

Devonian : British  Columbia. 

P.  P.  Shepard,  1926  (Jour.  Geol.,  vol.  34,  p.  626). 

Harrogate  formation. 

Middle  Devonian:  British  Columbia. 

C.  S.  Evans,  1933  (Canada  Geol.  Surv.  Siimm.  Rept.  1932,  pt.  A2,  p.  142). 

Harshberger  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian : Southwestern  Pennsylvania  ( Somerset  County ) . 

F.  and  W.  G.  Platt,  1877  (2d  Pa.  Geol.  Surv.  Rept.  H3,  pp.  222,  223,  and  pi.  13). 
Harshberger  Is.,  5 ft.  thick.  Is  quarried  by  Mr.  Harshberger.  At  Forwardstown, 
Somerset  Co.,  Pa.,  it  lies  8%  ft.  below  lower  is.  bed  of  Berlin  Is.  and  rests  on 
25  ft.  of  unnamed  s s.  It  la  compact,  minutely  crystalline,  spotted  with  Iron 
pyrites,  and  of  bluish-black  color. 

Hart  limestone  member  (of  Stratford  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Pontotoc  County). 

G.  D.  Morgan,  1924  (Bur.  Geol.  [Okla.]  Bull.  2,  pp.  137-140).  Hart  Is.  memb. — 
A series  of  alternating  Iss.,  shales,  and  sss.  that  constitute  basal  memb.  of 
Stratford  fm.  In  vicinity  of  Hart  the  iss.  are  very  prominent,  but  toward  N. 
and  S.  some  of  them  thin  out  while  others  grade  into  sh.  As  a rule  arkoslc 
material  is  not  abundant  in  the  Iss.,  but  it  is  always  present,  and  In  a few  beds 
constitutes  large  proportion  of  the  rock.  [Regarding  age,  see  Stratford  fm.) 

Named  for  typical  development  uear  village  of  Hart,  W.  part  of  Pontotoc 
Co. 


Hartford  limestone. 

Pennsylvanian:  Western  central  Kentucky. 

C.  J.  Norwood,  1884  (Ky.  Geol.  Surv.,  Repts  on  western  coal  field,  Ohio  Co.,  p.  174). 
Hartford  Is. — Blue  shelly  Is.  6 ft.  thick,  lying  15  ft.  above  coal  1). 

Apparently  named  for  Hartford,  Ohio  Co. 

t Hartford  limestone.  (In  Shawnee  formation.) 

Pennsylvanian : Eastern  Kansas  and  northwestern  Missouri. 

M.  Z.  Kirk,  1896  (Kans.  Univ.  Geol.  Surv.  vol.  1,  p.  80).  Hartford  Is. — La.  which 
passes  under  river  at  Hartford.  Separated  from  underlying  Strawn  Is.  by  60 
ft.  of  sandy  sh.  and  from  overlying  WyckofT  Is.  by  50  ft.  of  sh. 

Same  as  Topeka  Is.  (older  and  better-established  name),  according  to 
H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  13). 

G.  E.  Gondra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  11).  Hartford  (Curzon)  Is. 
is  basal  memb.  of  Topeka  la.  fm.  [See  further  description  under  Curzon  la.J 

R,  C.  Moore,  Aug.  31,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  48,  194-197).  Hartford 
Is.  of  Kirk  is  lower  memb.  of  Topeka  Is.  as  now  classified.  It  consists  typically 
of  1 to  3 or  4 beds  (1  to  20  ft.  thick)  of  massive  or  irregularly  bedded  bluish- 
gray  Is.  that  weathers  brown.  Where  2 or  more  beds  of  Is.  are  present  they 
are  separated  by  sh.  a few  in.  to  several  ft.  thick.  Thickness  of  memb.  as  a 
whole  1b  1 to  40  ft.  Well  exposed  below  highway  bridge  at  N.  edge  of  Hartford, 
Coffee  Co.,  Kans. 

R.  C.  Moore,  Sept.  4 to  7,  1936  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook, 
p.  41),  introduced  2 members  into  Topeka  Is.  beneath  Hartford  Is.,  as  explained 
under  Jones  Point  sh.  and  Dashner  1*. 

This  name  was  discarded  by  U.  S.  Geol.  Survey  in  1912,  because  then 
stated  to  be  same  as  Topeka  Is.  (See  Kans.-Nebr.  chart  compiled  by 
M.  G.  Wilmnrth,  1930.  Also  see  1937  entry  under  Topeka  Is.) 

Named  for  exposures  at  Hartford,  Lyon  Co.,  Kans. 
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Hartford  clay. 

Name  applied  by  R.  F.  Flint  (Geol.  Soe.  Am.  Bull.,  vol.  44.  No.  5.  pp. 
965-987,  1933)  to  a late  Plelst.  clay  at  and  in  neighborhood  of  Hartford, 
Conn. 

Ilartgrove  limestone  member  (of  Talpa  formation). 

Permian:  Central  Texas  (Concho  County). 

W.  Kramer,  1934  (A.  A.  P.  G.  Bull.,  vol.  18.  No.  12,  pp.  1579,  1582).  A 2-foot 
bed  of  dark  gray  Is.  lying  1,000  ft.  above  Coleman  Junction  1r.  la  here  named 
Hartgrove  memb.,  from  exposure  on  Mack  Hartgrove’s  ranch,  where  it  crops  out 
0.4  mi.  8.  of  and  37  ft.  lower  than  the  ground  at  Eugene  Mays  well  (middle 
of  W.  line  of  Anton  Schmids  survey  No.  312.  about  4.5  ml.  SE  of  Paint  Rock). 
Has  been  traced  across  8E.  part  of  Runnels  Co.  to  11  mi.  N.  of  SE.  corner 
of  that  Co.  Is  persistent  ledge  maker  and  hence  is  considered  top  memb.  of 
Talpa  fm. 

t Hart  land  schist. 

Lower  Cambrian  (?) : Western  Connecticut. 

H.  E.  Gregory,  1906  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  6.  pp.  96-100.  and 
map).  Hartland  ( Hoosac ) sohist. — In  Conn,  is  southern  continuation  of  large 
areas  of  rock  on  Hoosac  Mtn  and  in  adjacent  regions  of  Mass.  The  rock  is 
everywhere  mica  schist  of  definable  character,  but  exhibits  great  variation  in 
texture,  composition,  and  field  appearance.  Where  least  affected  by  intrusion  it 
is  a highly  fissile  schist.  Ranges  in  color  from  clear  metallic  muscovite  to 
black  blotite  mixed  with  graphite.  Sericlte  and  chlorite  often  replace  biotite. 
Garnets  almost  constantly  present.  No  fossils. 

Same  as  Hoosac  schist,  the  older  name. 

Named  for  development  In  Hartland. 

Hartland  shale  member  (of  Greenhorn  limestone). 

Upper  Cretaceous:  Western  Kansas. 

N.  W.  Bass,  1926  (Kans.  Geol.  Surv.  Bull.  11,  p.  203).  Hartland  ah.  memb. — Chalky 
ah.,  with  a few  thin  beds  of  chalky  Is.  Thickness  28  to  40  ft.  A memb.  of  Green- 
horn Is.,  underlying  Jetmore  chalk  memb.  and  overlying  Lincoln  Is.  memb. 

Named  for  exposures  along  Arkansas  River  from  a short  distance  W.  of 
Hartland,  Kearny  Co.,  to  Kendall,  Hamilton  Co. 

Hartley  augen  gneiss. 

Pre-Cambrian:  Southeastern  Pennsylvania  and  northern  Maryland. 

E.  B.  Knopf  and  A.  I.  Jonas,  1923  (Am.  Jour.  8ci.,  5th,  vol.  5.  pp.  43.  44).  The 
Baltimore  gneiss  has  been  intruded  by  a granite  that  has  produced  a lit-par-Ut 
injection  in  upper  part  of  fm.  This  granite,  which  has  been  metamorphosed  into 
a cataclastic  granite  gneiss,  has  been  called  by  writers  Hartley  augen  gneiss,  from 
its  excellent  outcrops  at  Hartley  Mill  on  Long  Green  Creek,  In  eastern  Baltimore 
Co.,  Md. 

This  fm.  was  formerly  classified  by  U.  S.  Geol.  Survey  as  Archean  (?),  but 
“Archean  system”  having  been  discarded  the  fm.  is  now  classified  as 
pre-Camb. 

Hartmann  limestone. 

Middle  Cambrian:  Central  northern  Utah  (Oquirrh  Mountains  region). 

J.  Gllluly,  1932  (U.  8.  G.  8.  P.  P,  173).  Hartmann  la. — Gray  mottled  Is.  in  thin 
beds,  with  shaly  partings;  some  oolite  toward  top.  Thickness  650  ft.  Conform- 
ably underlies  Bowman  Is.  and  grades  into  underlying  Ophir  fm.,  the  bdy  being 
arbitrarily  drawn  at  top  of  highest  sh.  bed  In  this  part  of  section,  all  of  the  shales 
being  Included  in  Ophir  fm.  Named  for  exposures  on  W.  side  of  Hartmann  Gulch 
(sometimes  called  Graveyard  Gulch),  just  N.  of  Ophir. 

Hartridge  shale.  (In  Pottsvllle  group.) 

Pennsylvanian : Northern  West  Virginia. 

D.  B.  Reger,  1918  (W.  Va.  Geol.  Surv.  Rept.  Barbour  and  Upshur  Counties,  p.  288). 
Hartridge  black  ah. — Dark  gray  to  black  sb.,  through  which  fossiliferous  bard 
black  concretions  are  scattered  in  large  numbers.  Thickness  5 to  6 ft.  Underlies 
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Lower  Guyandot  ss.  and  overlies  Sewell  coal.  Exposed  at  Hartridge,  Ran- 
dolph Co. 

Hart  School  bed.  (In  Moran  formation.) 

Permian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Hummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Boll.  2132,  pp.  179,  180).  A Is. 
bed  (2  to  6 ft.  thick)  in  Sedwlck  Is.  memb.  of  Moran  fm.  (of  Cisco  group),  occur- 
ring 3 to  12  ft.  below  top  of  Sedwlck  memb.  Outcrops  on  road  at  Hart  School, 

sec.  2969,  T.  E.  and  L.  survey,  6 ml.  N.  of  Putnam  [Callahan  Co.].  [8ee  de- 

scription under  Sedurick  Is.  memb.  The  Moran  fm.  is  now  Included  in  Wichita 
group.  1 

Hartselle  sandstone.  (In  Chester  group.) 

Mississippian : Northern,  central,  and  eastern  Alabama. 

E.  A.  Smith,  1894  (Ala.  Geol.  Surv.  geol.  map  of  Ala.  with  explanatory  chart). 
Mountain  Is.  (Chester),  200  to  2,000  ft.  thick,  divided  into  2 contemp.  units, 

Bangor  or  Is.  phase,  including  Hartnell  ss.,  and  Oxmoor  or  sh.  and  ss.  phase.  In 

northern  Ala.  Iss.  prevail,  with  one  or  more  interbeddod  bss.,  the  Hartsell  or 
Lagrange  sss.  To  S.  and  8E.  of  Wills  Valley  the  Iss.  are  replaced  by  shales  and 
sss.  well  exposed  at  Oxmoor.  The  Mountain  Is.  underlies  Coal  Measures  and 
overlies  Fort  Payne,  which  is  divided  into  Tuscumbia  Is.  above  and  Lauderdale 
cherty  Is.  below.  [As  thus  defined  Hartsell  as.  evidently  Included  Hartselle  ss. 
restricted  and  the  older  Cypress  ss.  of  present  nomenclature,  but  apparently  did  not 
include  Gasper  fm.  and  Bethel  ss.  ] 

H.  McCalley,  1896  (Ala.  Geol.  Surv.  Kept.  Tenn.  Valley  region,  Ala.).  Hartselle  ss. 
group,  150-400  ft.  thick,  underlies  Bangor  Iss.  and  overlies  Tuscumbia  Is.  Consists 
of  massive  ss.,  underlain  by  variable  Iss.  and  interchangeable  calc,  argill.  shales 
(in  one  place  mostly  Iss.,  in  another  place  mostly  shales),  in  places  150  ft.  thick; 
at  base  variable  sss.  [As  thus  defined  his  Hartselle  ss.  group  included  the  sss. 
now  designated  Hartselle  ss.  restricted,  Cypress  ss.,  and  Bethel  ss.,  together  with 
intervening  beds.] 

C.  Butts,  1910  (U.  S.  G.  S.  Bull  400,  on  Birmingham  dist.).  Bangor  Is.,  divided 
into  (descending):  (1)  Ls.,  few  ft.  to  350  ft*;  (2)  sh.,  30  ft.;  (3)  Hartselle  ss. 
memb.,  100  to  200  ft. ; (4)  sh.,  50  ft. ; (5)  Is.,  160  ft.  Rests  on  Fort  Payne  chert. 
[As  thus  defined  Hartselle  ss.  memb.  evidently  applied  to  the  ss.  to  which  it  Is 
now  applied.  This  same  definition  was  employed  by  Butts  in  U.  S.  G.  S.  Birming- 
ham folio.  No.  175,  1910,  and  by  E.  A.  Smith  in  Ala.  Geol.  Surv.  Bull.  10,  1911. 
In  some  subsequent  repts,  by  other  writers,  the  Hartselle  ss.  was  supposed  to  be 
same  as  Cypress  ss.] 

C.  Butts,  1926  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14),  divided  the  rocks  that  had 
formerly  been  called  Bangor  Is.  in  NW.  Ala.  into  (descending)  : (1)  Pennington 
fin.,  0 to  200  ft. ; (2)  Bangor  ls.  restricted,  100  to  700  ft. ; (8)  Hartselle  ss.  re- 
stricted, 0 to  200  ft. ; (4)  Golconda  fm.,  0 to  60  ft ; (5)  Cypress  ss.,  0 to  40  ft. ; 
(6)  Gasper  fm.,  75  to  150  ft. ; (7)  Bethel  ss.,  0 to  20  ft. ; and  (8)  Ste.  Genevieve 
Is.,  0 to  100  ft.,  which  overlies  Tuscumbia  Is.,  “generally  with  slight  uncon.  in  Miss, 
and  Ohio  Valleys.”  Hartselle  ss.  restricted  correlates  with  Hardinsburg  ss.  of 
Miss.  Valley.  This  restricted  definition  of  Hartselle  ss.  is  the  present  approved 
definition. 

Named  for  exposures  at  Hartselle,  Morgan  Co. 

Hartshorne  sandstone. 

Pennsylvanian  (Allegheny)  : Eastern  Oklahoma  and  western  Arkansas 
coal  field. 

J.  A.  Taff,  1899  (U.  S.  G.  S.  19th  Ann.  Rept.,  pt.  3,  p.  436).  Hartshorne  ss. — Brown 
to  light-gray  sandrock.  200  ft.  thick,  underlying  McAlester  sh.  and  overlying  SiL 
In  McAlester  dist.,  Okla.  Basal  fm.  of  Coal  Measures.  Hartshorne  coal  lies 
above  this  ss.  and  is  separated  from  it  by  a thin  but  variable  bed  of  sh. 

Underlies  McAlester  sh.  (the  base  of  which  in  Okla.  is  at  top  of  1st  ss. 
below  Upper  Hartshorne  coal,  and  the  base  of  which  in  Ark.  is  at  top  of 
1st  ss.  below  Lower  Hartshorne  coal)  and  overlies  Atoka  fm.  The  Harts- 
horne ss.  in  Ark.  is  now  defined  as  the  first  continuous  ss.  underlying 
Lower  Hartshorne  coal.  Some  repts  have  included  Lower  Hartshorne 
coal  in  this  ss. 

Named  for  exposures  near  Hartshorne,  Pittsburg  Co.,  Okla. 
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Hartaville  limestone. 

Silurian  (Niagaran):  Southeastern  Indiana. 

J.  A.  Price,  1900  (Ind.  Dept.  Geol.  and  Nat.  Rea.  24th  Ann.  Kept.,  pp.  84-65). 
Hartaville  ( Louisville ) Is. — Sandy  la.,  0 to  12  ft.  thick,  regarded  as  strat.  equiv.  of 
Ix>ulsville  la.  Overlain  by  Dev.  Cornlferoua  la.  and  underlain  by  Waldron  sh. 
Regarded  aa  topmost  fm.  of  the  Niagara  in  Decatur,  Bartholomew,  and  Shelby 
Counties. 

K.  M.  Kindle,  1901  (Ind.  Dept.  Geol.  and  Nat.  Rea.,  25th  Ann.  Kept.).  Louisville 
la.,  4 to  35  ft.  thick,  is  "Hartaville  bed”  of  Price. 

T.  C.  Hopkins,  1904  (Ind.  Dept.  Geol.  and  Nat.  Rea.  28th  Ann.  Kept.,  p.  39).  Harts- 
vllle  beds  included  in  Jeffersonville  Is.  (Dev.). 

Named  for  Hartaville,  Bartholomew  Co. 

Hartville  formation. 

Pennsylvanian  and  Mississippinn : Southeastern  Wyoming  (Hartville  up- 
lift). 

W.  S.  T.  Smith  and  N.  H.  Darton,  1903  <U.  S.  G.  S.  Hartville  folio.  No.  01) 
Hartville  fm. — Massive  gray  la.,  some  beds  containing  chert  nodules,  with  occasional 
bed g of  white,  gray,  buff,  and  red  aa.,  composes  moat  of  fm.  In  lower  part  red  sh. 
and  gray  la. ; at  base  50  ft.  of  red  qtzlte  streaked  with  white.  Total  thickness 
650  ft.  Conformably  underlies  Opeche  fm.  and  uncon.  overlies  Guernsey  fm. 
Contains  Penn,  foaslla  in  upper  part  and  Mias,  fossils  in  lower  part.  [Mapped 
over  large  area  at  and  around  Hartville.  1 

G.  B.  Condra  and  E.  C.  Reed.  1935  (Nebr.  Geol.  Surv.  Paper  No.  9),  reported  re- 
sults of  a detailed  lithologic,  faunal,  and  correlation  study  of  Hartville  fm.. 
which  they  divided  into  6 unnamed  units,  the  upper  one  of  which  they  concluded 
is  probably  Perm. ; the  next  underlying  4 fossiliferous  units  arc  certainly  Penn., 
while  the  strat.  relations  of  basal  unit  suggest  it  is  lower  Penn. 

Hartwell  sandstone. 

Pennsylvanian : Western  Arkansas  coal  field. 

A.  Winslow,  1896  (N.  Y.  Acad.  Scl.  Trans.,  vol.  15.  p.  51).  Hartwell  ns. — Sa.,  0 to 
100  ft.  thick,  underlying  Tomlinson  sh.  and  overlying  Bejva  ah.  All  included  In 
Sebastian  stage.  [Is  a part  of  Fort  Smith  fm.J 

Derivation  of  name  not  known,  but  there  is  a town  of  that  name  in  Madison 
Co.,  NW.  Ark. 

Hartwell  sandstone. 

Mississippian : Southern  West  Virginia. 

R.  V.  Ilennen  and  R.  M.  Gawthrop,  1915  (W.  Va.  Geol.  Surv.  Kept.  Wyoming  and 
McDowell  Counties,  p.  244).  Hartwell  ss. — Massive,  tine-grained,  micaceous, 
olive  green,  25  to  30  ft.  thick.  Lies  about  345  ft.  below  Pocahontas  No.  3 coal 
Older  than  Pagetou  ss.  and  younger  than  Ballard  Harmon  aa.  Exposed  at  Hart- 
well, McDowell  Co.,  and  quarried  l/,  mi.  SEX  of  Hartwell.  Included  in  Maud) 
Chuuk  series. 

Hartwell  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  Ohio  and  eastern  Indiana.  Shown 
in  part  on  moraine  map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Belongs  to 
Shelby ville  morainic  system.  Named  for  Hartwell,  a few  mi.  N.  of 
Cincinnati,  Ohio. 

Hartwick  dolomite. 

Silurian  (Niagaran)  : Central  eastern  Iowa. 

C.  Keyes,  1912  (Iowa  Acad.  Scl.  Proc.,  vol.  19.  pp.  149,  150).  Hartwick  terranr. — 
Dol.,  80  ft.  thick,  composing  next  to  top  fm.  of  Niagaran  series.  Overlain  by 
Montlcello  dol.  of  Niagaran  series,  and  underlain  by  Coleaburg  dol.  of  Niagaran 
series.  Separated  from  underlying  and  overlying  fms.  by  its  fauna. 

Named  for  Hartwiek,  Poweshiek  Co. 
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Harvard  conglomerate  lentil  (of  Worcester  phyllite). 

Pennsylvanian:  Northeastern  Massachusetts  (Worcester  County). 

W.  O.  Crosby,  1870  (Kept,  on  geol.  map  of  Mans.),  referred  in  several  places  to  a 
cgl.  and  argillite  in  Harvard  and  Bolton  (cgl.  on  B.  and  argillite  on  W.)  as 
Harvard  cgl. 

W.  O.  Crosby,  1880  (Boston  8oc.  Nat.  Hist.  Occ.  Papers  No.  3,  with  map).  Harvard 
cgl.  is  petrologieally  a part  of  the  argillite  [Worcester  phyllite]  and  probably 
marks  beginning  of  Its  deposition. 

B.  K.  Emerson,  1808  (D.  S.  O.  S.  Mon.  29,  p.  18).  Harvard  cgl.  underlies  Wor- 
cester argillite  (phyllite)  and  overlies  Worcester  qtzlte  [Oakdale  qtzlte], 

G.  R.  Mansfield,  1900  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  49,  geol.  ser. 
vol.  8,  No.  4,  pp.  91-271).  Harvard  cgl.,  300  to  400  ft.  thick,  contains  no 
arkose.  Is  interbedded  with  grit  and  sheared  ss.  and  intimately  associated 
with  Worcester  phyllite.  Apparently  thins  out  to  S. 

B.  K Emerson,  1917  (U.  8.  G.  S.  Bull.  597,  pp.  01,  00-07,  and  map).  Harvard  cgl. 
lentil  of  Worcester  phyllite. — A mass  of  crushed  conglomeratic  rock,  500  ft.  wide 
and  1 mi.  long,  occurs  NW.  of  Harvard  village  and  lies  on  an  Isolated  block  of 
Worcester  phyllite  surrounded  on  all  sides  by  granite.  A cgl.  mass  of  similar 
relations  and  dimensions  forms  summit  of  Vaughn  Hill,  3 mi.  to  SW.  The  rock  is 
breccia  rather  than  cgl.,  as  component  blocks  are  in  general  sharply  angular.  The 
blocks  are  as  diverse  in  character  as  In  size.  They  are  mainly  quite  but  of 
several  kinds  of  qtzlte.  In  other  specimens  the  fragments  are  all  sl.,  but  of  several 
kinds  of  sl.  The  interstitial  matter  Is  fine  clay  sl.  like  adjacent  argillite. 

t Harvard  granite. 

Late  Carboniferous:  Massachusetts. 

B.  K.  Emerson,  1889  (Geol.  Soc.  Am.  Bull.,  vol.  1,  p.  500),  used,  but  did  not  define, 
this  name,  which  was  long  ago  replaced  by  him  with  Andover  granite. 

Harvest  Home  shale  member. 

Mississippian : Northwestern  Pennsylvania. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  table  opp.  p.  01,  p.  134),  proposed 
Harvest  Home  sh.  memb.  to  replace  lower  Meadville  ah.  of  early  repts  on  NW.  Pa. 
Well  exposed  along  Rock  Creek,  Greenwood  Twp,  Crawford  Co.,  especially  at 
Peterson's  Falls,  on  the  edge  of  which  Is  located  the  Harvest  Home  Grove,  widely 
known  In  Crawford  Co. 

Harvey  conglomerate  lentil.  (In  Sewell  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

M.  R.  Campbell,  1902  (U.  S.  G.  8.  Raleigh  folio,  No.  77).  Harvey  cgl.  lentil  of  Betcell 
fm. — Massive  cgl.,  0 to  50  ft.  thick,  lying  about  100  ft.  below  Nuttall  ss.  lentil. 
Named  for  exposure  at  village  of  Harvey  [now  Bolt  P.  O.J.  on  headwaters  of 
Marsh  Fork  of  Coal  River,  Raleigh  Co. 

R.  V.  Ilennen  and  R.  M.  Gawtbrop,  1015  (W.  Va.  Geol.  Surv.  Rept.  Wyoming  and 
McDowell  Counties).  Harvey  cgl. — Massive  current-bedded  medium-grained  to 
coarse  grayish-white  to  yellowish-gray  cliff-forming  ss.  Thickness  0 to  125  ft. 
Underlies  Lower  Iaeger  sh.  and  overlies  Sandy  Huff  sh.  Named  by  M.  R.  Campbell. 
I This  Is  definition  used  in  subsequent  repts  of  W.  Va.  Geol.  Surv.  1 

Harveyville  shale.  (In  Wabaunsee  group.) 

Pennsylvanian : Southeastern  Nebraska  and  eastern  Kansas. 

G.  B.  Condra.  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  10).  Harveyville  ah.,  middle 
memb.  of  Preston  ("Emporia”)  Is.  fm.  Consists  of  greenish,  bluish  sh.,  locally 
a subzone  nearly  black,  argill.  to  calc.,  quite  fossillferous,  3 to  4 ft.  thick  to  W., 
7 ft.  thick  to  E.  Underlies  Blmont  Is.  and  overlies  Reading  Is.  [Derivation 
of  name  not  stated.] 

R.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull.  22,  p.  220).  Harveyville  ah.,  which  Is 
first  defined  in  this  rept,  includes  beds  overlying  Reading  Is.  and  underlying  Elmont 
Is.  It  Is  mostly  bluish  or  yellowish  brown  and  clayey,  but  locally  contains  saudy 
sb.  and  thin  platy  ss.,  with  a coal  bed  locally  above  the  ss.  Thickness  1 to  25 ± 
ft.  Identified  at  many  places  from  Nebr.  to  Okla.  and  is  undoubtedly  continuous 
across  Kans. 

Type  loe.  near  Harveyville,  SE.  part  of  Wabaunsee  Co.,  Kans.  Good  section 
in  sec.  25,  T.  15  S.,  R.  13  E. 
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Haskell  limestone. 

Pennsylvanian : Eastern  Kansas. 

R.  C.  Moore,  1981  (Kans.  tieol.  Soc.  5th  Ann.  Field  Conf.  Guidebook,  correlation  chart). 
Haskell  Is.,  new  name;  underlies  Lawrence  sh.  [restricted]  and  overlies  Stranger  ss. 
and  sh.  (also  new  name).  Included  in  Douglas  group  redefined. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  8th  Ann.  Field  Conf.  Guidebook,  pp.  93,  961. 
[See  under  Douglas  fm..  Moore,  1932.  On  p.  49  the  Haskell  Is.  is  described  as  con- 
sisting of  3 ft.  of  bluish  dense  even  Is.]  Named  for  Haskell  Institute,  Lawrence. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21).  [See  1935  entry  under  Stranger  fm.] 

R.  C.  Moore,  1936  (Kans.  Geol.  8urv.  Bull.  22,  pp.  146,  1524-).  Haskell  Is.  memb. 
of  Stranger  fm. — Throughout  much  of  outcrop  it  is  bluish-gray  blocky  fine-grained 
Is.,  occurring  as  single  ledge  without  sh.  partings,  uml  containing  banded  algae  and 
a few  fusulinids  and  brachiopods.  Locally,  as  at  Lawrence,  oolitic  layers  occur  at 
base  and  top  of  memb. ; the  upper  oolite  furnished  types  for  several  pelecypod 
speci<*s  of  Beede  and  Rogers.  Underlies  Robbins  sh.  [basal  part  of  Lawrence 
sh.  as  restricted  by  R.  C.  Moore  in  1931  aud  1932]  and  overlies  Yin  land  ah. 
Type  loc.  on  15th  St.,  NE*4  sec.  5,  T.  13  S.,  R.  20  E.,  at  E.  edge  of  Lawrence. 

Haskell  sand. 

A subsurface  sand,  20  ft.  thick,  of  Upper  Dev.  (Chemung)  age,  occupying  in- 
terval btw.  1.550  and  1,570  ft.  in  Derrick  City  deep  well,  McKean  Co.,  NW. 
Pa.,  which  is  Smethport  sand  of  Ashburner,  according  to  C.  R-  Fettke 
(Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  3,  p.  620,  1933),  who  spells  the  name 
(fig.  2,  opp.  p.  602,  and  p.  620)  Haskill;  but  Pa.  Geol.  Surv.,  4th  ser.  Bull. 
M19,  1933,  charts  in  pocket,  spell  this  name  Haskell. 

Haskew  gypsum  member  (of  Blaine  formation). 

Permian:  Northwestern  Oklahoma  (Harper  and  Woodward  Counties). 

N.  Evans,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  4,  pp.  405-432).  Haskew  is  pro- 
posed for  top  gyp.  memb.  of  Blaiue  fm.  Differs  from  underlying  Lovedale,  Shinier, 
and  Medicine  Lodge  gyp.  members  in  several  particulars.  Does  not  ordinarily  have 
a dol.  bed  at  base,  although  a very  Impure  sandy  dol.  has  been  observed  in  a few 
places.  Max.  thickness  of  Haskew  memb.  in  Harper  and  Woodward  Counties, 
4 ft.  Separated  from  underlying  Lovedale  gyp.  by  4 ft.  of  red  sh.  Clusters  of 
Interlocking  crystals  on  surface  of  tills  bed  are  commonly  much  smaller  than  those 
of  underlying  Lovedale,  Shimer,  and  Medicine  Lodge  gyp.  members,  and  bed  is 
redder  than  the  other  3.  Named  for  exposures  near  old  store  known  as  Haskew 
Store,  at  NE.  cor.  sec.  2.  T.  25  N.,  R.  19  W. 

8.  Buckstaff,  1931  (A.  A.  P.  G.  Bull.,  vol.  15,  No.  4,  pp.  434—437).  Haskew  memb., 
not  previously  recognized,  should  be  accepted. 

Haskill  sand. 

See  Haskell  sand. 

Haslam  formation. 

Upper  Cretaceous:  Vancouver  Island.  British  Columbia. 

C.  H.  Clapp,  1912  (Canada  Geol.  Surv.  Summ.  Kept.  1911,  p.  97). 

Hasraark  formation. 

Upper  Cambrian:  Central  western  Montana  (Philipsburg  region). 

F.  C.  Calkins  and  W.  H.  Emmons,  1913  (U.  8.  G.  8.  P.  P.  78).  Hasmark  fm. — In 
descending  order:  (1)  Mag.  Is.,  mostly  white,  350 ± ft.;  (2)  calc,  sh.,  150  ft.; 
(3)  mag.  Is.,  mostly  blue  gray.  550±  ft.  Underlies  Red  Lion  fm.  and  overlies 
Silver  Hill  fm.  Named  for  an  abandoned  settlement  8E.  of  Philipsburg.  The  fm. 
is  not  very  well  exposed  there,  but  dearth  of  geographic  names  in  Philipsburg  quad, 
made  it  impossible  to  find  one  more  appropriate. 

Hastings  series. 

Pre-Cambrian:  Ontario. 

W.  E.  Logan,  1866  (Canada  Geol.  Surv.  Rept.  1883-66,  p.  93.  footnote). 

C.  H.  Van  Hlse  and  C.  K.  Leith.  1909  (U.  8.  G.  S.  Bull.  360). 

The  Hastings  dist.  includes  an  area  btw.  Ottawa  and  St.  Lawrence  Rivers 
SW.  of  city  of  Ottawa,  extending  from  Peterborough  aud  Hastings  Coun- 
ties on  SW.  to  Lanark  and  Renfrew  Counties  on  NE. 
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Hastings  Creek  formation. 

Name  applied  by  H.  W.  MeGerrigle  (17th  Kept  Vt.  State  Geol.,  pp.  182,  185, 
1981)  to  B2  (except  summit  bed)  and  B1  of  Logan’s  section  of  Philips- 
burg  series  of  Quebec  (Lower  Ord.  and  older?).  MeGerrigle  mapped  his 
Hastings  Creek  fm.  (260  ft.  thick)  in  small  area  in  St.  Albans  quad.,  NW. 
Vt.  Logan’s  B1  consisted  of  white  and  dove-gray  pure  lss.  with  some 
mag.  beds  and  his  B2  consisted  ot  dark  lss.  with  some  mag.  beds.  (See 
1931  entry  under  Philipsbttrff  serifs.) 

Hatch  shale. 

Upper  Devonian : West-central  New  York. 

J.  M.  Clarke  and  D.  D.  Luther.  1903  (N.  Y’.  State  Mus.  Bull.  69,  p.  1005  and  map). 
Hatch  shales  and  flays. — Light  and  dark  shales  with  thin  flags  of  blue  ss.  Thick- 
ness 203  ft.  Underlie  Grimes  ss.  and  overlie  Rhlnestreet  black  sh.  In  Genesee 
River  section.  Included  in  Portage  group.  Are  part  of  Hall's  Gardeau. 

J.  M.  Clarke,  1904  (N.  \\  State  Mus.  Mem.  6,  pp.  199-214).  Hatch  sands,  flagstones, 
and  888.  with  intermingled  clap  shales. — Thickness  312  ft.  in  Naples  section.  Hatch 
flags  and  sandy  shales  209  ft.  thick  in  Genesee  River  section.  Naples  fauna. 
TClarke  and  Luther,  1905  (N.  Y.  State  Mus.  Bull.  81),  gave  thickness  ot  440  ft. 
in  Watkins  and  Elmira  quads.] 

D.  D.  Luther,  1906  (N.  Y.  State  Mus.  Bull.  101).  Named  for  Hatch  Hill,  at  Naples, 
Ontario  Co. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  76  and  chart).  Hatch  sh.  and 
flags  recognised  from  Genesee  Valley  to  Cayuga  Co.,  where  they  become  involved 
with  the  Ithaca. 

W.  Goldring.  1931  (N.  Y.  State  Mus.  Hdb.  10.  p.  369).  Hatch  sh.  underlies  Grimes  ss. 
and  overlies  Rhlnestreet  sh.  All  included  in  Portage  group. 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44.  No.  1,  p.  201).  Hatch  ss.  memb. — 
Basal  memb.  of  Enfleld  facies  subgroup  of  Itliaca-Entield  group  of  fins.  In  vicinity 
of  Ithaca,  N.  Y.  Thickness  500  ft.  Extends  from  top  of  Second  Rcticularia  levis 
zone.  Contains  Lciorhynchus  globulifonnc  zone  in  upper  part.  Grades  into 
so-called  lower  Chemung  to  E. 

G.  H.  Chadwick.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2.  p.  852).  Hatch  underlies 
Grimes  and  overlies  Rhlnestreet.  Grimes  included  in  Chemung  group  and  Hatch 
in  Naples  group. 

Hatchetigbee  formation.  (In  Wilcox  group.) 

Eocene  (lower)  : Southern  Alabama  and  eastern  Mississippi. 

K.  A.  Smith  and  L.  C.  Johnson,  1887  (U.  S.  G.  S.  Bull,  43,  pp.  39-43).  Hatchetigbee 
series. — All  strata  btw.  base  of  Buhrstone  [Tallahatta  fm.]  and  uppermost  of 
Wood’s  Bluff  fosslllferous  beds  [called  Wood's  Bluff  or  Bashi  marl],  aggregating 
about  170  to  175  ft.  By  far  greater  part  of  the  beds  here  included  are  sandy  clays 
or  clayey  sands  of  brownish  gray  colors,  alternating  with  hands  of  dark  brown  or 
purple  color.  Top  fm.  of  Lignitic  T Wilcox  group].  Overlies  Wood’s  Bluff  or  Bashi 
series  and  underlies  Buhrstone  group. 

Is  top  fm.  of  Wilcox  group,  and  in  Ala.  contains  deposits  of  both  marine 
and  nonmarine  origin,  according  to  C.  W.  Cooke. 

Named  for  exposures  at  Hatchetigbee  Bluff,  on  Toinblgbee  River,  in  NE. 
part  of  Washington  Co.,  Ala. 

Hat  Creek  beds. 

Oligocene  (middle)  : Wyoming. 

H.  F.  Osborn,  1918  (Am.  Mus.  Nat.  Hist.  Mem.,  n.  s.,  vol.  2,  pt.  1,  p.  11),  mentioned 
"Hat  Creek  beds,  Wyo.,  Reed,  Hatcher”  ns  Included  in  White  River  group. 

Hathaway  formation. 

Upper  Pliocene  or  lower  Quaternary  (mapped  as  Pliocene)  : Southern  Cali- 
fornia (San  Bernardino  Mountains). 

F.  E.  Vaughan,  1922  (Calif.  Univ.  Pub..  Dept.  Geol.  Scl.  Bull.,  vol.  13.  No.  9,  pp.  344, 
375,  376—378,  384,  and  map).  Hathaway  fm. — A series  of  land-laid  deposits.  Bulk 
of  fm.  is  rather  fine  for  fangl.  Upper  1.800  ft.  consists  of  light  blulsh-grny  ss. 
containing  many  streaks  of  angular  pebbles  derived  from  igneous  and  metainorphic 
rocks  to  N.  This  ss.  grades  downward  Into  light-gray  sh.  containing  bard  calc. 
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■treaks,  of  which  800  ft.  is  exposed  in  small  canyon  Just  W.  of  San  Gorgonio  River 
and  base  not  seen.  Total  thickness  unknown.  In  places  overlain,  in  angular 
discordance,  by  a basalt  flow.  In  other  places  overlain  by  Deep  Canyon  fangL  or 
by  Cabezon  fangl. ; and  in  still  other  places  by  Heights  fangl.  Is  younger  than 
Lion  as.  and  older  than  Pipes  fangl. 

Named  for  Hathaway  Creek,  Riverside  Co.,  on  and  near  which  it  is 
exposed. 

Hathaway  oil  zone. 

Subsurface  beds  of  Plio.  and  Mio.  age,  encountered  in  wells  in  Santa  Fe 
oil  field,  Los  Angeles  Co.,  Calif.,  that  lie  lower  than  Clarke  oil  zone. 

Ha  to  Puerco  tuffs. 

Cretaceous:  Puerto  Rico. 

H.  A.  Meyerhoff,  1931  (Scientific  survey  of  Porto  Rico  and  Virgin  Islands,  voL  2, 
pt.  3,  p.  272,  N.  Y.  Acad.  Bet). 

Hattiesburg  clay. 

Miocene  (lower  and  middle)  : Coastal  Plain  of  Alabama,  Mississippi.  Louisi- 
ana, and  eastern  Texas. 

L.  C.  Johnson,  1893  (8ci.,  vol.  21,  pp.  90-91).  More  remote  from  the  Groat  River 
[Mississippi],  and  something  farther,  the  less  siliceous  the  fm.  becomes,  at  Hatties- 
burg, and  in  that  part  of  Leaf  River  from  Okatoma  to  Rogers  Creek  and  on  the 
Chickasawhay  above  Leakesville,  a third  phase  of  the  Miocene  Grand  Gulf  group 
Is  exhibited,  abounding  in  phytogene  remains — almost  llgnitlc.  This  is  the  Hattie *- 
burg  phase  or  fm.  Extends  into  Ala.  and  has  been  traced  across  Mias. 

W.  H.  Dell,  1903  (Wagner  Free  Inst.  8ci.  Trans.,  Phila.,  vol.  3,  pt.  6.  pp.  1541—1620). 
Hattiesburg  claps  underlie  Pascagoula  clays  and  overlie  Roberts  sand. 

G.  C.  Matson,  1916  (U.  8.  G.  8.  P.  P.  98).  Hattiesburg  clay  consists  of  massive 
non-marine  blue  and  gray  clays  with  subordinate  amounts  of  snnds  and  sss.  ITncon. 
underlies  Pascagoula  clay  and  conformably  overlies  Catahoula  as.  Forms  lower 
part  of  Fleming  clay  of  Veatch.  Thickness  309-350  ft.  in  Ala.  and  La.  and  450  ft. 
max.  in  Miss. 

Named  for  exposures  at  Hattiesburg,  Forrest  Co.,  Miss. 

Hatton  tuff  lentil  (of  Stanley  shah  ). 

Pennsylvanian  (Pottsvllle)  : Southwestern  Arkansas  and  southeastern 
Oklahoma. 

H.  D.  Miser,  1920  (Qeol.  Soc.  Am.  Bull.,  vol.  31,  p.  125).  Tuff  of  Carbf.  age  occurs 
near  base  of  Stanley  sh.  in  Ouachita  Mtn  region  in  Polk  Co.,  Ark.,  and  McCurtain 
Co.,  Okla.  There  art'  3,  and  possibly  4 or  5,  beds  of  It,  ranging  In  thickness 
from  6 to  85  ft.  All  of  them  are  very  similar  in  lithologic  character.  Lowest  bed 
is  thickest  and  most  widely  distributed.  Has  been  mapped  in  detail  in  DeQueen 
quad.,  lying  mostly  in  Ark.,  and  to  It  name  Hatton  luff  lentil  has  been  applied,  for 
reason  the  best  known  exposure  is  in  a cut  of  Kansas  City  Southern  Ry  *4  ml.  8. 
of  Hatton  [Polk  Co.,  Ark.].  The  tufTs  are  compact,  massive,  and  tough;  generally 
homogeneous  except  for  presence  of  numerous  cblorltic  pellets  that  lie  parallel 
with  bedding;  of  dark  gray  color  with  a greenish  tinge.  None  of  tuffs  have  yielded 
fossils,  and  their  assignment  to  Miss,  is  based  on  relations  of  Stanley  sh.  to  over- 
lying  and  underlying  rocks,  whose  age  has  been  determined  by  fossils. 

In  DeQueen  Quad,  SW.  Ark.,  lies  500±  ft.  above  base  of  Stanley  sh.  Age 
changed  to  Penn,  in  1934.  See  under  Stanley  sh. 

Hauns’  Bridge  group. 

Upper  Devonian:  Central  Pennsylvania  (Huntingdon  County). 

I.  C.  White,  1885  (2d  Pa.  Qeol.  Surv.  Rept.  Ts.  p.  92).  Haun's  Bridge  group  — 
Greenish  gray  sandy  shales  and  flags  with  few  thin  red  beds.  Thickness  1,000  to 
1,100  ft.  Chemung  shells  from  top  to  bottom,  but  included  In  Catskill  fm.  [probably 
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because  of  red  strata],  Overllee  Lackawaxen  (Saxton]  cgl.  and  underlies  2,500  ft. 
of  red  Catsklll  sit  Named  for  1,000-foot  exposure  at  Uauns'  Bridge  In  Juniata 
Twp,  Huntingdon  Co. 

These  strata  form  upper  part  of  Chemung  fni.  as  now  identified  in  Hunt- 
ingdon Co.  (See  U.  S.  G.  S.  Hollidaysburg-Huntingdon  folio,  No.  227, 
in  press.) 

Havana  shales. 

Cretaceous:  Cuba. 

J.  W.  Lewis,  1932  (A.  A.  P.  G.  Bull.,  vol.  16,  p.  539). 

See  also  Havana  fm. 

Havasupai  sandstones. 

Permian:  Northern  Arizona  (Grand  Canyon). 

C.  (K.l  Keyes,  1922  (Pan-Am.  Geol.,  vol.  38.  pp.  251.  336).  Havasupai  its. — The 
median  as.  section  of  Aubreyan  series,  best  exposed  In  rim  wall  near  Bass  Camp,  W. 
of  El  Tovar,  Grand  Canyon.  Thickness  200  ft.  Underlies  Wompats  lss. 

Probably  named  for  Havasupai  Point,  where  Coconino  ss.  is  exposed. 
Appears  to  be  applied  to  Coconino  ss. 

Havensvllle  shale.  (In  Wreford  limestone.) 

Permian : Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6.  2d  ser.,  p.  32).  Ifavcnn- 
ville  sh. — Middle  memb.  of  Wreford  Is.  Is  essentially  an  olive-colored  arglll.  sh. 
with  fosslllferous  transitional  rones  at  top  and  bottom.  Thickness  5 or  6 ft.  In 
southern  Kans. ; 15  or  16  ft.  SW.  of  Junction  City  and  SE.  of  Randolph  ; and  18  ft. 
or  more  at  type  loc.  In  cuts  on  Highway  63  about  2 ml.  S.  of  HavensriUe,  Kans. 
Overlies  Fourmile  Is.  and  underlies  Schroyer  Is.  [R.  C.  Moore  (1936)  replaced 
Fourmile  It.  with  Threem He  It.,  but  Nebr.  Geol.  Survey  continues  to  use  Fourmile  It .] 

Hawaiiloa  volcanics. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

H.  T.  Stearns,  1935  (Geol.  and  Gd.  Water  Res.  Island  of  Oahu,  Hawaii : Dlv.  Hydrog. 
Bull.  1).  Hawaiiloa  volcanics. — Chiefly  basalt.  Included  In  lower  part  of  Hono- 
lulu volcanic  series  [q.  v.].  la  older  than  Ulupau  tuff.  Type  loc.  Hawaiiloa  Hill. 

Hawarden  shale. 

Upper  Cretaceous:  Northwestern  Iowa. 

C.  [R.]  Keyes,  1912  (Iowa  Acad.  8cl.  Proc.,  vol.  19,  p.  148).  Hawarden  terrane. — 
Shales,  125  ft.  thick,  underlying  Niobrara  terrane  and  overlying  Crill  terrene.  All 
Included  In  Coloradan  series.  (Keyes  stated  (Iowa  Acad.  Scl.  Proc..  vol.  20,  p.  200, 
1913)  that  Niobrara  terrane  in  above  definition  la  a bed  much  higher  In  section 
than  so-called  Niobrara  chalk  of  Iowa  as  recognised  by  Meek  and  Hayden,  Calvin, 
Bain,  and  others,  and  that  It  has  recently  been  traced  to  typical  outcrop  of 
Niobrara  Is.] 

Probably  named  for  Hawarden,  Sioux  Co. 

Hawke  Bay  formation. 

Hawke  Bay  quartzite. 

Lower  Cambrian : Newfoundland. 

C.  Schucbert  and  C.  O.  Dunbar,  1934  (Geol.  8oc.  Am.  Mem.  1,  p.  21). 

Hawkeye  granite. 

Pre-Cambrian:  Northern  New  York  (Clinton  County). 

W.  J.  Miller,  1919  (Jour.  Geol.,  vol.  27,  p.  29:  also  see  Econ.  Geol  , vol.  14,  p.  512). 
[See  under  Lyon  Mountain  granite .]  Named  for  exposures  just  E.  of  Hawkeye  post 
office  [Clinton  Co.],  Forms  summit  of  Lyon  Mtn. 
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Hawkins  formation. 

Carboniferous  (?):  Central  Washington  (Mount  Stuart  and  Snoqualmie 
quadrangles). 

G.  O.  Smith,  1903  (D.  S.  G.  S.  P.  P.  19).  Hawkins  fm. — Volcanic  series  of  flow  brec- 
cias, tuffs,  and  amygdaloid* ; extremely  altered:  green  or  purple.  Pre-Eocene. 

G.  O.  Smith,  1904  (U.  S.  G.  S.  Mount  Stuart  folio,  No.  100).  Hawkins  fm.  (Carbf.l) 
makes  up  rugged  peak  known  as  Hawkins  Mtn,  Mount  Stuart  quad.  Is  younger 
than  Easton  schist.  Assigned  to  Carbf.  (?). 

llawkins  limestone. 

Cambrian:  Southwestern  Now'  Mexico  (Grant  County). 

C,  [R.]  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  pp.  257-259;  Conspectus  of 
geol.  fms.  of  N.  Mex.,  pp.  4.  8).  Hawkins  lss. — Important  calc,  beds  of  Mid 
Cambric  age  Intercalated  In  basal  section  of  qtzites  exposed  in  Grant  Co.  Thick- 
ness 50  ft.  [Derivation  of  name  not  given.  According  to  K.  Kirk  and  others 
Middle  Camb.  is  absent  in  N.  Mex.] 

Hawkins  Point  clays. 

Lower  Cretaceous:  Northeastern  Maryland. 

L.  F.  Ward,  1895  (U.  8.  G.  8.  15th  Ann.  Kept.,  p.  834).  There  seems  to  be  one 
horizon  in  the  Albirupenn  or  upper  series  of  Potomac  fm.  that  occupies  a con 
siderable  breadth  at  which  the  purple  mottled  tenacious  clays  occur  in  vast  quanti- 
ties. I have  denominated  this  belt  Hawkins  Point  clays,  from  their  occurrence 
at  llawkins  Point,  on  the  lower  Patapsco,  where  they  form  an  extensive  cliff  40 
ft.  high,  with  u width  along  the  shore  of  nearly  % mi.  toward  Swan  Cre*k 
[Anne  Arundel  Co.]. 

Belongs  to  Patapsco  fm. 

Hawley  schist. 

Ordovician:  Western  Massachusetts  and  southeastern  Vermont. 

B.  K.  Emerson,  1892  (D.  S.  G.  S.  llawlcy  sheet,  I.  e.,  proof  sheets  of  geol.  maps 
and  text  intended  for  a geol.  folio,  but  never  completed  and  published  in  that 
form,  although  cited  in  U.  S.  G.  S.  Bull.  191,  1902).  Hawley  schist,  ankerlte 
chlorite  schist,  with  beds  of  amphibolite  and  iron  ores.  Underlies  Goshen  schist 
and  overlies  Savoy  schist. 

B.  K.  Emerson.  1898  (U.  S.  G.  S.  Holyoke  folio,  No.  50;  also  U.  8.  G.  8.  Mon. 
29.  pp.  163-171  and  map,  pi.  34).  Hawley  schist. — Serlcite  and  actinolltic  chlorite 
sell  in  Is  with  many  bods  of  hornblende  schist.  Thickness  2.000  ft.  (?).  Uneon. 
underlies  Goshen  schist  and  overlies  Savoy  schist.  [See  also  B.  K.  Emerson,  1917 
(U.  S.  G.  S.  Bull.  597,  pp.  43-44).] 

Named  for  exposures  in  Hawley  Twp,  Mass. 

Hawleyville  granite  gneiss. 

Pre-Cambrian  ( 7)  : Western  Connecticut. 

W.  M.  Agnr.  1934  (Am.  Jour.  8cl..  5th,  vol.  27,  p.  355),  mapped  as  Hawleyville 
granite  gneiss  an  area  of  rocks  lying  NW.  of  Hawleyville,  Conn.,  but  did  not 
mention  the  town  or  the  fm.  name  in  his  text,  pp.  354-373. 

Hawpatch  glacial  gravel  and  sand. 

Pleistocene:  Southeastern  Indiana  (Bartholomew'  County). 

M.  N.  Elrod,  1882  (Ind.  Dept.  Geol.  and  Nat.  Hist.  11th  Ann.  Kept,,  pp.  150-158) 
Hawpatch  glacial  gravel  and  sand. — One  of  most  extensive  and  peculiar  beds 
of  gravel  in  Ind.,  being  12  mi.  long  and  3 mi.  wide,  in  Bartholomew  Co.  Roughly 
bounded  by  Flat  Rork  River  on  NW.  and  Haw  Creek  on  SE.,  and  reaching  from 
White  River  bottoms  to  Shelby  Co.  Covered  W’ith  gravelly  black  soil. 

Hawthorn  formation.  (Of  Alum  Bluff  group.) 

Miocene  (lower)  : Central  northern,  northern  and  southern  Florida,  south- 
ern and  southeastern  Georgia,  and  South  Carolina. 

W.  H.  Dali.  1892  (U.  S.  G.  S.  Bull.  84.  pp.  81-82,  107-112,  157,  158,  326).  Haw- 
thorne beds. — Beds  of  phosphatlc  rock,  more  or  less  broken  up  and  Inclosed  in  a 
younger  matrix,  overlying  Vicksburg  Is.  at  “Devil’s  Mlilhopper,’’  near  Gainesville. 
Ga.,  and  occurring  as  remnants  in  place  on  hilltops  near  Archer,  Arredondo,  and 
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other  places.  Includes  (descending)  phospbatic  oolite,  soft  bs.,  ferruginous  gravel, 
sand,  or  ss.,  and  greenish  yellow  clays.  Rests  on  Nummulitic  beds  of  Vicksburg 
group.  Underlies  Altamaha  grit.  Max.  thickness  125  ft.  Included  in  Chatta- 
hoochee group. 

Later  work  by  G.  C.  Slat  son  (U.  S.  G.  S.  Bull.  601,  p.  13,  1915)  led  him  to 
believe  these  beds  were  same  as  Alum  Bluff,  the  better-established  name, 
and  Hawthorn  fm.  was  therefore  abandoned.  Later  work  by  Julia 
Gardner  led  her  to  opinion  (1925)  that  Hawthorn  fm.  was=only  basal 
part  (Chipola  fm.)  of  Alum  Bluff  group,  and  the  name  still  remained 
abandoned.  In  1929  (Fla.  Geol.  Surv.  20th  Ann.  Kept.),  however,  C.  W. 
Cooke  and  S.  Mossom  revived  Hawthorn  fm.  as  designation  of  a lithologic 
unit  (chiefly  phosphatlc  Is.  and  fullers  earth)  within  Alum  Bluff  group 
(of  lower  and  middle  Mio.  age),  and  chiefly  If  not  wholly=Ch!pola  fm. 
(of  different  lithology)  of  Alum  Bluff  group,  but  which  may  include  a 
representative  of  Oak  Grove  sand.  As  redefined  by  Cooke  and  Mossom 
the  Hawthorn  fm.  includes  the  original  Hawthorn  “bedrf’  of  Dali,  but 
excludes  the  Cassidulus-bearing  Is.  and  chert  that  Matson  and  Clapp  [Fla. 
Geol.  Surv.  2d  Ann.  Rept,  pp.  69-74,  1909]  placed  in  Hawthorn  fm.  but 
which  is  now  known  to  be  Tampa.  With  it  are  tentatively  included  Dali's 
Jacksonville  Is.  and  Manatee  River  marl,  which  it  has  been  found  im- 
practicable to  map  separately,  although  their  faunas  seem  to  be  younger 
than  that  of  typical  Hawthorn.  Dali's  Sopchoppy  Is.,  of  Chipola  age,  is 
also  placed  in  Hawthorn  fm.  According  to  T.  W.  Vaughan  and  Julia 
Gardner  the  tJacksonvllle  fm.  is  of  upper  Mio.  age,  and  younger  than 
any  part  of  Alum  Bluff  group.  The  typical  Hawthorn  fm.  is  considered 
by  Gardner,  Cooke,  and  Mossom  to  be  of  Chipola  (lower  Mio.)  age. 

Named  for  exposures  at  Hawthorn,  Alachua  Co.,  Fla. 

t Hawthorne  formation. 

See  Hawthorn  fm.,  the  approved  spelling. 

Hawxby  shale. 

Pennsylvanian:  Northeastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore  and  G.  E.  Condra  (Oct.  1932  revised  classification  chart  of  Penn,  rocks 
of  Kans.  and  Nebr.,  6th  Ann.  Field  Conf.  Kans.  Geol.  Soc.).  1 llatcxhy  eh.  shown  as 
underlying  Falla  City  Is.  and  overlying  Asplnwall  Is.,  all  included  in  Admire  sh. 
Derivation  of  name  not  stated  ] 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  9).  Hameby  eh.  fm. — Light 
bluish-gray  calc.  sh.  cut  by  thln-bladed  material,  10  ft,  underlain  by  2(4  ft.  of 
bluish-gray  and  locally  red  sh.  with  an  arglll.  subzone.  Underlies  Falls  City  la.  fm. 
and  overlies  Asplnwall  Is.  fm. ; all  Included  In  Admire  group.  [Derivation  of  name 
not  stated.) 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  transferred  all  beds  above  Brownville 
Is.  to  Perm.  (See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936.) 

B.  C.  Reed  (Asst.  State  Geol.  Nebr.),  1936  (letter  dated  Oct.  16).  Type  loc.  of 
Hawxby  eh.  la  Hawxby  farm,  SB*4  sec.  7,  T.  4 N.,  R.  15  E-,  Nemaha  Co.,  Nebr..  5 ± 
ml.  W.  of  Nemaha. 

Haybro  formation.  (In  Mesaverde  group.) 

Upper  Cretaceous:  Northwestern  Colorado  (Tampa  coal  field). 

M.  R.  Campbell,  1931  (Tentative  correlation  of  named  geologic  units  of  Colo.,  com- 
piled by  M.  G.  Wilmarth,  U.  S.  G.  S.  separate  chart).  Haybro  tm. — Sh.,  ss.,  and 
coal  beds,  with  Hayden  Gulch  ss.  memb.  (50  ft.  thick)  at  top  in  part  of  Yampa 
field.  In  W.  part  of  Daton  Peak  quad,  and  N.  of  Yampa  River  the  Haybro  Is 
largely  ss.  and  Hayden  Gulch  memb.  can  not  be  separated.  Vbickness  of  fm.  600 
to  800  ft.  The  small  conl-mlntng  village  of  Haybro,  on  Denver  A Suit  Lake  R.  R-, 
on  Oak  Creek,  Is  built  on  this  fm.  Is  basal  fm.  of  Mesaverde  group  in  Yampa 
coal  field.  Overlies  Mnncos  sh.  and  underlies  Milner  fm. 

) 51627® — 38 59 
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Hay  Creek  formation. 

Lower  Cretaceous:  Northeastern  Wyoming  and  western  South  Dakota 
(Black  Hills). 

W.  P.  Jenney,  1899  (U.  8.  G.  S.  19th  Ann.  Kept.,  pt.  2,  p.  593,  flg.  122.  and  map) 
Hay  Creek  coal  fm. — In  Hay  Creek  coal  field.  Crook  Co..  Wyo..  consists  of  (descend 
ing)  : (1)  Massive  ss.,  ocher  yellow,  weathering  yellow  brown,  underlain  by 
gray  and  drab  cbty  shales  with  local  thin  coals  and  plant  remains,  10  to  20  ft; 
(2)  coal,  mined  at  Larrabee,  Young,  and  Barrett,  2 to  6 ft.;  (3)  gray  clay  sh. 
and  sandy  sh.  with  plant  remains,  20  to  35  ft.;  (4)  soft  gray  or  yellow  sss.  with 
carbonised  plant  remains,  5 to  20  ft.  Underlies  Barrett  shales,  without  positive 
evidence  of  tincon.,  and  uncon.  overlies  Upper  Jurassic  Beulah  clays  [ Morrison  fm  ] 
in  Black  Hills.  I Presumably  named  for  Hay  Creek,  Crook  Co.,  Wyo.,  and  Butte 
Co.,  S.  Dak.  In  Wyo.  these  beds  are  mapped  along  South  Fork  of  Hay  Creek.] 

Appears  to  be  same  as  Dakota  fm.,  better-established  name. 

Hayden  Gulch  sandstone  member  (of  Haybro  formation). 

Upper  Cretaceous:  Northwestern  Colorado  (Yampa  coal  field). 

M.  R.  Campbell,  1931  (Tentative  correlation  of  named  geologic  units  of  Colo.,  coni' 
piled  by  M.  G.  Wllmarth,  U.  S.  G.  8.  separate  chart).  Hayden  Quick  ss.  memb.  o / 
Haybro  fm. — Massive  white  ss..  50  ft.  thick,  forming  top  memb.  of  Haybro  fm.  in 
part  of  Yampa  coal  field.  In  W.  part  of  Daton  Peak  quad,  and  N.  of  Yampa  Rim 
the  Haybro  fm.  is  largely  ss.  and  Hayden  Gulch  memb.  cannot  be  separated.  Name*1 
for  exposures  in  Hayden  Gulch. 

Hayden  Peak  latite. 

Tertiary:  Southern  Colorado  (Bonanza  district,  Saguache  County). 

H.  B.  Patton,  1916  (Colo.  Geol.  Surv.  Bull.  9,  pp.  21-63).  Hayden’ ft  Peak  latite.— 
Fine-grained  brownish-gray  massive  rock,  with  minute  Inconspicuous  feldspar  pheno- 
crysts ; quartz  in  groundmass.  Occurs  on  summit  of  Hayden’s  Peak  and  North 
Hayden’s  Peak. 

W.  8.  Burbank,  1932  (U.  8.  O.  8.  P.  P.  169).  Hayden  Peak  latite  — Local  flows,  tuffs 
and  breccias ; probably  some  intrust ves.  Thickness  1,000  to  1,500  ft.  Believed  to  t* 
in  part  contemp.  with  Bonanza  latite  and  in  part  younger.  Rests  on  Hawley 
andesite.  Includes  Hayden  Peak  latite  of  Patton  and  some  underlying  rocks 
mapped  by  Patton  as  andesite  and  Bonanza  latite.  Occurs  on  summit  of  Hayden 
Peak. 

Hayes  River  beds. 

Tertiary : Southern  Alaska. 

J.  B.  Spurr,  1900  (U.  8.  G.  8.  20th  Ann.  Rept.,  pt.  7,  PP-  172-178,  184).  Hayes  River 
beds. — Slightly  consolidated  Bands  and  gravels  containing  lignite  beds.  Just  below 
mouth  of  Hayes  River,  on  the  Skwentna,  they  consist  of  gray  and  yellow,  partially 
consolidated  sed.  beds,  some  soft,  some  harder.  Farther  up  the  Skwentna,  nearly 
opp.  mouth  of  Hayes  River,  a bluff  100  to  120  ft.  high  is  composed  of  these  bed*. 
Believed  to  be  younger  than  Kenai  beds ; and  tentatively  referred  to  Neocene. 

Hayes  River  group. 

Pre-Cambrian : Manitoba. 

J.  F.  Wright,  1928  (Canada  Geol.  Surv.  Summ.  Rept.  1927,  pt.  B,  pp.  63,  64). 

Hayfleld  shale. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (Erie  County). 

G.  H.  Chadwick,  1923  (Geol.  8oc.  Am.  Bull.,  vol.  34,  p.  69).  [In  table  Bradford** 
(Upper  Dev.)  of  Erie  Co.,  Pa.,  Is  divided  Into  (descending)  : Hayfleld  eh.;  Cusse 
wago  ss. ; Riceville  sh. ; Venango  group,  with  Le  Boeuf  ss.  (»  Panama  cgL)  at 
base.  Corry  ss.  shown  uncon.  on  Hayfleld  sh.J 

G.  H.  Chadwick,  1925  (Geol.  Soc.  Am.  Bull.,  vol.  36,  pp.  463,  464).  IRepeab'd 
1923  table  of*  subdivisions  of  Upper  Dev.  Bradfordtan  In  Erie  Co.,  Pa.,  and 
expressed  opinion  that  “the  Cussewago  sand  is  followed  by  an  Increasing  thick- 
ness of  true  (non-Bedford)  Cussewago  sh.,  which  for  distinction  we  will  rename 
Hayfleld  sh.  ( and  Is.).”  He  also  mentioned  the  thin  Cussewago  (Hayfleld)  Is 
beneath  the  Hayfleld  sh.l 
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K.  E.  Caster,  1933  (Qeol.  Soc.  Am.  Ball.,  vol.  44,  No.  1,  p.  202),  applied  Glade  as. 
to  the  ss.  underlying  Hay  field  eh.  memb.  of  Knapp  fm.  in  NW.  Pa.,  but  did  not 
explain  its  relations  to  Cussewago  as.  He  treated  hla  Hayfleld  as  top  memb.  of 
Knapp  fm. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  pp.  103,  110-119),  restricted 
Hayfleld  eh.  to  upper  part  of  Hayfleld  sh.  of  Chadwick,  and  named  the  lower 
part  Tidioute  eh.  memb.  He  stated  that  latter  sh.  is  present  but  meagerly 
developed  at  Hayfleld  type  loc.  (which  he  stated  is  Hayfleld  Twp,  Crawford  Co.), 
and  that  It  rests  on  Cussewago  ss.,  upon  which  the  Hayfleld  of  Chadwick  was 
defined  as  resting.  Caster  renamed  Hayfleld  Is.  of  Chadwick  the  Little a Comer  le.t 
and  Included  It  in  bis  Hayfleld  sh.  restricted.  On  p.  103  he  stated  Hayfleld  sh. 
is  25  to  40  ft.  thick;  on  p.  116  he  gave  thickness  of  10  to  60  ft.  Caster  also 
(p.  116)  used  Hayfleld  monothem  to  Include  hla  Hayfleld  sh.  restricted  and  his 
(underlying)  Tidioute  sh.  memb.,  and  gave  its  thickness  as  60  ft.  He  assigned 
it  to  Miss.  G.  II.  Chadwick,  1935  (GeoL  Soc.  Am.  Bull.,  vol.  46,  No.  2,  pp. 
305-354)  assigned  all  of  Bradfordian  to  Upper  Dev. 

Hayfleld  limestone. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania. 

See  1925  entry  under  Hayfleld  sh. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71),  replaced  this  name  with 
Littles  Comer  la.  memb.  “Same  as  Cussewago  Is.  of  I.  C.  White." 

Hayfleld  monothem. 

See  1934  entry  under  Hay  field  sh. 

H«3t  Fork  beds. 

Miocene:  Northwestern  California  (Trinity  County). 

J.  S.  Diller,  1902  (U.  S.  G.  8.  Bull.  196,  pp.  43—44).  (Described  deposits  near  town 
of  Huy  Fork,  Trinity  Co.,  consisting  of  sas.  and  shales,  locally  associated  with 
coal,  and  probably  extending  10  ml.  nearly  E.  and  W\,  with  width  of  about 
1 ml.  Contain  Tert.  fossils  and  are  probably  of  upper  Mio.  age.  In  one  place 
casually  alluded  to  them  as  Hay  Fork  beds.] 

J.  S.  Diller,  1903  (Am.  Jour.  8ci.,  4th,  vol.  15,  pp.  342-362).  [Described  upper 
Mio.  beds  of  Hay  Fork  region  and  throughout  text  called  them  Hay  Fork  beds.] 
“Formed  in  an  estuary  near  sea  level.’’ 

Hay  Hollow  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

M.  I.  Goldman  and  H.  M.  Robinson,  1920  (U.  8.  G.  8.  Bull.  686Y,  pp.  362-363). 
Hay  Hollow  a*. — 81abby  ss.,  generally  1 ft.  or  less  thick,  flne-gralned,  compact,  hard, 
and  of  rather  warm  yellow  color.  At  many  places  contains  peculiar  winding 
cylindrical  ss.  casts  an  inch  in  dlam.,  closely  Interwoven,  which  cover  surfaces 
of  slabs.  As  it  lies  40  ± ft.  below  top  of  Cheshewalln  ss.,  isolated  In  midst 
of  a thick  series  of  sh.,  and  weathering  out  in  a well-defined  line  of  large 
broken  slabs.  It  is  easily  recognized,  but  care  must  be  taken  not  to  confuse  it 
with  a somewhat  similar  hard  slabby  bed  which  lies  10  or  15±  ft.  below  top 
of  Cheshewnlla  ss.  and  also  forms  conspicuous  outcrop  in  midst  of  sh.  around 
Sundown  Hill  and  around  the  point  W.  of  mouth  of  Hay  Hollow.  This  higher 
bed.  however.  Is  orange-colored,  rather  thnn  yellow,  and  generally  rich  in  im- 
pressions of  fossils,  especially  bivalves,  instead  of  wormllke  markings  so  com- 
mon on  surface  of  Hay  Hollow  ss.  Named  for  occurrence  along  upper  part  of 
Hay  Hollow  In  secs.  25  and  36.  T.  28  N..  R.  11  E. 

Haymaker  beds. 

Upper  Devonian:  Western  New  York  (Genesee  River  region). 

G.  If.  Chadwick,  1934  (Geol.  Soc.  Am.,  Prel.  list  of  titles  and  abstracts  of  papers 
to  be  offered  at  47th  ann.  meeting,  Rochester,  N.  Y.,  Dec.  27-29,  1934,  p.  12). 
[See  1934  entry  under  Cadis  beds.] 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Proc.  1934,  p.  71).  [See  1935  entry  under 
Northeast  ah.  Type  loc.  not  stated.] 
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Haymond  formation. 

Pennsylvanian  (Pottsville)  : Western  Texas  (Marathon  region,  Brewster 
County ) . 

J.  A.  Udden,  C.  L.  Baker,  and  E.  Bose,  1916  (Unlv.  Tex.,  Bur.  Econ.  Geol.  and 
Tech.  Bull.  44,  p.  46).  Haymond  frit. — Snh.  and  shales  with  same  characteristics 
as  those  of  Tesnus  fm.  Thickness  500  ft.  Named  by  Baker.  Lies  btw.  Dimple 
fm.  below  and  Leonard  fm.  above.  Is  top  fm.  of  Penn. 

C.  L.  Baker,  1928  (A.  A.  P.  G.  Bull.,  vol.  12,  p.  1114).  Validity  of  Haymond 
as  distinct  fm.  Is  uncertain.  It  appears  to  be  exact  lithologic  counter-part  of 
the  Tesnus.  It  may  be  overthrust  on  the  Dimple. 

C.  Schuchert,  1927  [See  1927  entry  under  Tesnus  fin.] 

C.  L.  Baker,  1928  (A.  A.  P.  G.  Bull.,  vol.  12,  p.  1114).  Validity  of  Haymond 
as  distinct  fm.  is  still  uncertain.  Appears  to  be  exact  lithologic  counterpart 
of  Tesnus.  May  be  overthrust  on  Dimple. 

P.  B.  and  R.  E.  King,  1928  (Unlv.  Tex.  Bull.  2801).  Haymond  fm.  is  1,800+  ft. 
thick  (total  unknown).  It  clearly  overlies  Dimple  fm.  and  Is  a valid  fm.  It 
grades  into  overlying  Gaptank  fm.  Few  fossils.  Correlates  with  some  part  of 
Strawn  of  central  Tex.  Lithologically  resembles  the  much  older  Tesnua  fm. 

The  U.  S.  Geol.  Survey  at  present  classifies  this  fm.  as  of  Pottsville  age. 
(See  U.  S.  G.  S.  P.  P.  187,  In  press.) 

Named  for  exposures  NW.  and  SE.  of  Haymond,  Brewster  Co. 

IIayne8ville  sand. 

See  Oakes  sand. 

Haynies  limestone. 

Pennsylvanian:  Southeastern  Nebraska,  southwestern  Iowa,  northwestern 
Missouri,  and  northeastern  Kansas  (?). 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser..  pp.  40,  43,  49.  50'. 
Haynies  Is.,  8 inches  to  1 ft.  thick  in  SE.  Nebr.,  9 inches  in  SW.  Iowa.  1%  ft, 
in  NW.  Mo.,  and  2+  ft.  in  NE.  Kans.  Underlies  Mission  Creek  sh.  and  overlie 
Larsh  sb.,  all  included  in  Deer  Creek  Is.  Named  for  outcrop  in  foot  of  tb^ 
bluffs  SE.  of  Haynies  Station,  MUIb  Co.,  Iowa. 

G.  E.  Condra,  1933  (Nebr.  Geol.  Surv.  Paper  No.  2),  used  Plummer  Is.,  in  Iowa, 
for  the  beds  formerly  called  Haynies  Is.,  and  stated  (p.  5)  : The  “Haynies  Is." 
memb.  of  the  Deer  Creek,  according  to  Condra  and  Moore,  Is  the  Plummer  1s. 
of  Okln. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  BulL  22,  p.  186).  Haynies  memb.  seems 
exactly  to  correspond  to  upper  bed  of  Plummer  is.  as  originally  defined,  and  it 
is  possible  Rock  Bluff  Is.,  Larsh  sb.,  and  Haynies  Is.  together  are=  original 
Plummer  Is.  [On  p.  187  he  stated:!  Because  sh.  btw.  Ervlne  Creek  Is.  and 
Rock  Bluff  Is.  in  Kans.  appears  to  be  exactly  = Larsh  sh.,  Haynies  Is.,  and  Mission 
Creek  sh.  of  Nebr.  it  Is  here  called  Larsh  Mission  Creek  sh.  memb.  of  Deer  Creek 
Is.  It  Is  2%  to  7 ft.  thick.  [He  omitted  Haynies  Is.  from  this  1936  classification 
for  Kans.] 

See  Kans. -Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936.  Also  see  1937 
entry  under  Topeka  Is.  tor  Condra’s  latest  views. 

tHays  limestone  member  (of  Niobrara  formation). 

Upper  Cretaceous:  Western  Kansas  and  eastern  Colorado. 

See  explanation  under  Fort  Haps  Is. 

Haystack  rhyolite. 

Devonian  (?):  Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory,  1900  (U.  8.  G.  8.  Bull.  165.  pp.  107-109,  153-156).  Haystack  rhyolite.— 
The  rhyolites  of  Haystack  Mtn,  Aroostook  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  mapped  areas  of  rhyolite  in 
the  State  are  assigned  to  Dev. 
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Haystack  gypsum  member  (of  Blaine  gypsum). 

Permian:  Southwestern  Oklahoma  (Greer  County). 

C.  N.  Gould,  1902  (Okla.  deal.  Surv.  2d  Blen.  Kept.,  pp.  42,  55).  Haystack  gyp. — 
Massive  gyp.,  18  to  25  ft.  thick,  almost  pun*  white  but  occasionally  grayish,  with 
a few  thin  bands  of  gypsiferous  ss.  Occurs  in  shales  which  separate  Kiser  gyp. 
below  from  Cedartop  gyp.  above.  Included  in  Greer  div. 

C.  N.  Gould,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  No.  3.  pp.  324-341).  Haystack  gyp. 
memb.  Is  provisionally  considered— Ferguson  gyp.  memb. 

Named  for  Haystack  Creek,  Greer  Co. 

Hayward  sandstone  member. 

Permian : Central  northern  Oklahoma. 

P.  L.  Aurin,  H.  G.  Officer,  and  C.  N.  Gould.  1026  (A.  A.  P.  G.  Bull.,  vol.  10.  pp. 
786-799).  Hayward  as.  memb. — Upper  850  ft.  of  Garber  sa.,  consisting  chiefly  of 
heavy  ledges  of  massive  red  as.,  more  or  less  lenticular,  generally  cross-bedded,  and 
not  uncommonly  conglomeratic,  interstratlfled  with  l**ds  of  fissile  sh.  and  sandy 
sh.  Overlies  Lucien  sh.  memb.  of  Garber  sb.  and  is  overlain  by  Fairmont  sh. 
memb.  of  Hennessey  sh.  Named  for  exposures  at  Hayward,  Garfield  Co. 

Hazel  slate.  (In  Chilhowee  group.) 

Cambrian  (Lower)  : Eastern  Tennessee  and  western  North  Carolina. 

A.  Keith,  1895  (U.  8.  G.  8.  Knoxville  folio.  No.  16.  p.  3).  Hazel  *1. — Chiefly  black  si., 
but  contains  many  thin  beds  of  ss.  and  cgl.  In  more  eastern  areas  the  rock  Is 
always  a fine  black  schist.  Thickness  600  to  8t»0  ft.  Overlies  Thunderbeud  cgl. 
and  underlies  Cllngtnan  cgl. 

Named  for  Hazel  Creek,  Swain  Co.,  N.  C. 

T Hazel  sandstone. 

Pre-Cambrian : Western  Texas. 

E.  T.  Durable.  1902  (Tex.  Acad.  8ci.  Trans.,  vol.  4,  pt.  2,  No.  6,  pp.  1-3).  Hazel  ss.— 
Red  ss.,  500  ft.  thick,  in  Diablo  Mtns.  Uncon.  overlies  schists  and  underlies  heavy- 
bedded  to  flaggy  cberty  or  siliceous  Iss.  of  various  colors,  which  are  supposed  to 
be  Algonkian  aud  are  correlated  with  Texau  group  of  Comstock's  Llano  section  and 
called  Texas  marbles. 

Regarded  as  an  inseparable  part  of  Mlllican  fm. 

Named  for  Hazel  mine,  Diablo  Mins,  El  Paso  Co. 

Hazelton  group. 

Jurassic  (?):  Southeastern  Alaska  (Hyder  region)  and  British  Columbia. 

W.  W.  Leach,  1910  (Canada  Geol.  Surv.  Summ.  Rept.  1909,  p.  64).  Hazleton  (Por- 
phyritr)  group , Jurassic.  B.  C.  (Haselton  is  correct  spelling.] 

A.  F.  Buddlngton,  1929  (17.  8.  G.  8.  Bull.  807,  pp.  17-22,  59,  maps,  etc.).  Hazelton 
group  In  Hyder  dist.,  Alaska,  consists  above  of  tuffaceous  graywacke,  si.,  argillite, 
qtxite,  and  rare  Is.,  and  below  of  greenstone,  tuff,  volcanic  breccia,  and  sparse  si. 
Is  intruded  by  Coast  Range  Intrusive*,  of  Jurassic  or  Cret.  age.  No  fossils  found. 
Beds  are  assigned  to  Hazelton  group  because  of  lithologic  similarity  to  the  fms. 
of  that  group  to  SE.  and  N.  in  B.  C.  and  because  of  similar  structural  relations  to 
Coast  Range  intrusives.  It  has  been  described  by  G.  Hanson  (Canada  Geol.  Surv. 
8umm.  Rept.  1923,  pt.  A,  pp.  32-36,  1924)  as  consisting  of  a lower  fm.  of  volcanic 
tuff,  breccia,  and  flows  of  green  or  gray  to  purplish  andesitic  rock,  and  an  upper 
fm.  of  argillite,  qtzite.  and  tufTaceous  ss.  The  argillite  of  upper  div.  carries 
Jurassic  fossils.  Schofield  and  llanson  (op.  clt.,  pp.  10-13)  have  divided  the  rocks 
on  B.  C.  side  of  Int.  Bdy  into  (descending)  Nass  fm..  8almon  River  fm.,  and  Bear 
River  fm.  The  lower  div.  in  Hyder  dist.  is  continuous  with  Bear  River  fm.  of 
B.  C. ; a bed  resembling  Salmon  River  cgl.  was  seen  at  one  place;  and  it  is  very 
probable  Nass  fm.  is  represented  in  Hyder  dist. 

fHazlet  sands. 

Upper  Cretaceous : New  Jersey. 

W.  B Clark.  R.  M.  Bagg.  and  G.  B.  Shattuck,  1897  (Geol.  Soc.  Am.  Bull.,  vol.  8, 
pp.  315,  329).  Hazlet  Hands. — Chiefly  sands,  highly  ferruginous  aud  brown  In  color 
in  lower  portions  and  often  affording  indurated  crusts.  Above  the  brown  sand  is 
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frequently  a well  developed  dark-colored  clay  very  like  lower  part  of  underlying 
Crosswicks  clays.  Compose  upper  part  of  Matawan  fm.  Conformably  overlain  by 
Mount  Laurel  sands.  Named  for  Haslet,  Monmouth  Co. 

W.  B.  Clark.  1904  (Am.  Jour.  Sci.,  4th,  vol.  18.  pp.  435-440).  The  Uaalet  sand*  in 
elude  Marshalltown  sand  and  clay  above  and  Columbus  [Engllshtownl  sand  below, 
and  compose  upper  part  of  Matawan  fm.  [Clark  et  al.,  also  Included  Wenocah 
sand,  since  they  extended  the  name  to  base  of  Mount  Laurel  sand.) 

This  name  is  now  considered  to  be  superfluous,  and  its  use  has  been  discon- 
tinued. 

Hazleton  group. 

Jurassic  (?):  British  Columbia  and  southeastern  Alaska. 

See  Hazelton  group , the  correct  spelling.  Named  for  town  of  Hazelton. 
B.  C.,  which  was  named  for  the  profusion  of  hazel  hushes  in  its  vicinity. 

t Headlight  porphyry. 

A name  that  has  been  applied  locally  to  a granodiorite  porphyry,  of  probably 
earliest  Cret.  age,  in  Trinity  Co.,  Calif. 

Headquarters  granite. 

Pre-Cambrian:  Southwestern  Oklahoma  (Greer  County). 

C.  H.  Taylor,  1915  (Okla.  Geol.  Surv.  Bull.  20).  Fine-grained  brownish-red,  often 
porphyrltlc  intrusive  granite  of  Headquarters  Mtn,  Greer  Co.  Older  than  Re- 
formatory granite  und  younger  than  the  gabhro. 

Headquarters  schist. 

Pre-Cambrian:  Southeastern  Wyoming  (Medicine  Bow  Mountains). 

E.  Blackwelder,  1926  (GeoL  Soc.  Am.  Bull.,  vol.  37.  pp.  020,  623.  027).  Head- 
quarter#  uchiat. — Largely  gr«<enish  gray,  cblorltlc  phylllte  or  schist,  with  several 
beds  of  metaqtzlte,  glacial  metacgl.,  metadolomite,  and  schistose  basic  pyro- 
elastics.  Recry stalllzed  but  have  not  lost  their  most  distinctive  characteristics. 
Thickness  2.800 ± ft.  Conformably  underlies  Heart  graywacke.  and  overlies 
Deep  Lake  metaqtzlte,  probably  conformably.  Headquarters  Park  is  located  on 
outcrop.  Assigned  to  early  Algonkian. 

Healdton  sand  zone. 

A series  of  subsurface  sands,  200  to  400  ft.  thick,  of  early  Penn.  age. 
in  Healdton  field,  Carter  Co.,  southern  Okla.,  where  they  lie  at  1,730  ft. 
depth,  the  Glenn  sand  lying  at  1,130  ft.  and  the  Ord.  at  2,220  ft. 

Healing  Springs  sandstone  member  (of  New  Scotland  limestone). 

Lower  Devonian : Central  western  Virginia. 

P.  M.  Swartz,  1930  (U.  S.  G.  S.  P.  P.  1580.  South  of  Monterey,  Va.,  the  New 
Scotland  Is.  becomes  highly  aren.  In  its  lower  half,  as  at  Bolar  Springs  and  Dry 
Hun,  and  finally  changes  into  a heavy-bedded  gray  calc,  sa.,  as  at  Clifton 
Forge,  Gala,  and  In  gap  W.  of  Healing  Springs,  Bath  Co.  This  ss.  compose* 
Healing  Spring*  ss.  menib  of  New  Scotland  Is.  Thickness  8 to  20  ft. 

Heart  metagraywacke. 

Pre-Cambrian:  Southeastern  Wyoming  (Medicine  Bow  Mountains). 

E.  Blackwelder,  1926  (Oeol.  Soc.  Am.  Bull.,  vol.  37.  pp.  620.  623,  631).  Heart 
metagrayicacke . — Alternation  of  gray  to  olive,  smoky  metaqtzites  and  chloride 
phy llltes,  much  cross-bedded  and  fine-textured.  Thickness  1,500  ft.  Conformably 
underlies  Medicine  Peak  metaqtzlte  and  conformably  overlies  Headquarters  schist. 
Heart  take  is  located  on  outcrop.  Assign'd  to  early  Algonkian. 

Heart  well  ville  schist. 

Upper  Cambrian  (?):  Southwestern  Vermont  (Bennington  County). 

Geo.  D.  Hubbard,  1924  (14th  Rept.  Vt.  State  Geol..  pp.  273-283,  291,  293,  315. 
and  map).  Heart tceUville  schixt. — Mica  schist.  Grades  into  underlying  Whltlng- 
hnm  schist  through  transition  zone  5 to  20  ft.  thick.  Quarts  and  sericite,  in 
varying  proportions,  make  up  90  to  95  per  cent  of  the  rode.  Highly  siliceous 
and  highly  micaceous  layers  can  occur  anywhere  in  the  fm.  Garnets  of  a red 
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almandlte  type  occur  all  through  the  fm.  Is  believed  to  be  of  scd.  origin. 
Thickness  300  to  1,200  ft.  Is  overlain  by  Readsboro  schist,  from  which  it  is 
rather  sharply  separated  but  with  no  evidence  of  erosion.  Identity  of  Ureylock 
[Ord.l  and  Heartwellville  schists  is  well  established,  both  by  position  and  by 
mineral  composition,  structure,  and  texture. 

E.  J.  Foyles  and  C.  H.  Richardson,  1029  (16th  Rept.  Vt.  State  Geo!.,  table  opp. 
p.  288),  assigned  this  fm.  to  Upper  Camb.,  but  without  discussion. 

Named  for  fact  that  town  of  Heartwellville,  Bennington  quad.,  lies  on 
a large  area  of  the  schist. 

Heath  formation. 

Mississippian : Montana. 

H.  W.  Scott,  1935  (Geol.  80c.  Am.  Proc.  1934,  p.  307).  [See  first  entry  under 
Big  Snowy  group.] 

H.  W.  Scott,  1935  (Jour.  Geol.,  vol.  43,  pp.  1016-1032).  Heath  fm. — Black,  petro- 
liferous shales  and  sss.,  primarily  black  shales,  forming  upper  fm.  of  Big  Snowy 
group.  Thickness  may  reach  500  ft  In  most  sections  3 ss.  beds  occur  in  upper 
half.  On  8E.  flank  of  Big  Snowy  Mtns  these  ss.  beds  have  been  grouped  under 
name  Van  Du&en  sand,  which  should  be  considered  a memb.  at  top  of  Heath  fm. 
On  NE.  flank  of  Big  Snowy  Mtns  ss.  beds  occupying  same  strat.  sone,  at  top 
of  Heath  fm.,  have  been  named,  by  O.  W.  Freeman,  Tyler  sand.  It  also  should 
be  treated  as  a memb.  of  Heath  fm.  The  fm.  conformably  underlies  Amsden  fm. 
and  conformably  overlies  Otter  fm.  Type  section  is  on  N.  flank  of  Big  Snowy 
Mtns,  in  sec.  6,  T.  12  N.,  R.  20  E.  Fossils  listed.  Are  closely  related  to  fauna 
of  Braxer  Is.  of  Idaho  and  Moorefleld  fm.  of  Ark. ; and  are  not  older  than  Warsaw 
nor  younger  than  Upper  Chester.  Fauna  is  now  being  studied. 

Heber  limestone. 

C.  [R.J  Keyes,  1924  (Pan-Am.  Geol.,  vol.  41,  p.  37).  Heber  Iss. — Lbs.,  250  ft. 
thick ; overlie  Park  sss. ; uncon.  below  Woodside  sh. ; compose  uppermost  fm.  of 
Aubreyan  series  in  Utah.  [Derivation  of  name  not  stated.] 

Hebron  gneiss. 

Probably  Carboniferous : Eastern  Connecticut. 

H.  E.  Gregory,  1906  (Conn.  Geol.  and  Nat.  Hist.  8nrv.  Bull.  6.  pp.  115,  121,  122, 
140,  142,  and  map).  Hebron  gneiss. — Shows  great  variety  in  composition  and 
structure.  Varies  from  granitic  gneiss  to  highly  fissile  schist,  and  it  is  only 
when  whole  area  Is  considered  that  term  gneiss  seems  appropriate.  It  forms 
an  irregular  band  almost  completely  enclosing  the  Willimantic  gneiss.  Crosses 
Hebron  Twp.  Is  intruded  by  granite.  Grades  into  Willimantic  gneiss  on  one 
side  and  into  Scotland  and  Brimfield  schists  on  the  other.  The  Willimantic 
gneiss  is  merely  a more  injected  phase  of  the  Hebron.  The  Bolton  schist  grades 
into  Hebron  gneiss.  c 

H.  E.  Gregory  and  H.  H.  Robinson,  1907  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull. 
7,  p.  37  and  map).  Hebron  gneiss  is  believed  to  be  of  sed.  origin  and  is  correlated 
with  Putman  gneiss.  Willimantic  gneiss  is  igneous. 

+ Hebron  moraine. 

A name  that  was  many  years  ago  applied  to  a moraine  of  Plelst.  (late 
Wisconsin)  age,  from  Hebron,  111.  Later  work  proved  that  this  moraine 
is  only  a small  part  of  Lake  Mills  morainic  system,  and  “Hebron”  has 
been  discontinued.  (See  U.  S.  G.  S.  P.  P.  34,  1904,  p.  63;  and  P.  P. 
106,  1918,  both  by  W.  C.  Alden.) 

Hecla  sandstone.  (In  Allegheny  formation.) 

Pennsylvanian:  Southeastern  Ohio. 

E.  Orton,  1884  (Ohio  Geol.  Surv.  vol.  5.  pp.  96,  124,  128,  1025,  1026).  Hecla  ss.— 
Massive  ss.,  in  Lower  Coal  Measures,  in  interval  btw.  Upper  Clarion  coal  and 
Putman  Hill  Is.  in  Hanging  Rock  dist.,  Jackson  Co. 

W.  Stout,  1916  (Ohio  Geol.  Surv.,  4th  scr.,  Bull.  20),  stated  that  Hecla  ss.  is 
same  as  Clarion  ss. 

Probably  named  for  Hecla,  Lawrence  Co. 
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Hector  formation. 

Pre-Cambrian:  Alberta. 

C.  D.  Walcott,  1910  (SmUbuonlan  Mlsc.  Coll.,  vol.  53,  No.  7,  p.  428). 

Hectozoic. 

A time  term  applied  by  E.  Hitchcock  (Geol.  Vt,  1861,  voL  1,  p.  19)  to 
Quaternary  of  present  usage. 

Hedgehog  trachyte. 

Devonian  (?)  : Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory.  1900  (U.  8.  G.  S.  Bull.  165.  pp.  109-110,  161-162).  Hedgehog 
trachyte. — The  mass  constituting  Hedgehog  Mtn,  Aroostook  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  trachyte  of  NE.  Me.  appears 
to  be  included  in  Dev. 

Hedges  shale.  (Of  Pocono  group.) 

Mississippian : Northeastern  West  Virginia. 

G.  W.  St  oho  and  C.  K.  Swartx,  1912  (U.  8.  G.  8.  Pawpaw-Hancook  folio.  No.  179). 
Hedge * vh. — Dark-gray  to  black  carbonaceous  sh.  containing  thin  seams  of  anthra- 
cite coal.  Thickness  170  ft.  Underlies  Myers  sh.  and  overlies  Purslane  ks.  ; all 
included  in  Pocono  group.  Named  for  occurrence  on  Hedges  Mtn,  Berkeley  Co. 

Hedwig  breccia  member  (of  Esmeralda  formation). 

Miocene  (upper)  : Central  Nevada  (Manhattan  district). 

H.  G.  Ferguson,  1924  (IT.  8.  G.  8.  Bull.  723).  Hedwig  breccia  memb. — Old  talus 
slopes  composed  of  angular  fragments  of  Paleoiolc  rocks.  Thickness  100  ft.  Basal 
memb.  of  Esmeralda  fm.  Underlies  Round  Rock  memb.  Outcrops  In  vicinity  of 
Hedwig  claim. 

Heebner  shale.  (In  Oread  limestone.) 

Pennsylvanian : Southeastern  Nebraska!,  eastern  Kansas,  southwestern 
Iowa,  and  northwestern  Missouri. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  acr.,  pp.  82.  33,  87).  Heebner  »h.. 
of  Oread  Is.  memb.,  underlies  Plattsmouth  Is.  and  overlies  I>eavenworth  Is.  Top 
part  1b  bluish  and  argill. ; lower  part  Is  black,  finely  bedded,  and  somewhat 
carbonaceous.  Thickness  5 ft.  or  more.  Named  for  Heebner  Creek  and  Heebner 
farm,  W.  of  Neliawka. 

G.  E.  Condra,  1930  (Nebr.  Geol.  8urv.  Bull.  3,  2d  ser.,  p.  11).  The  so-called 
Heebner  sh.  of  Bull.  1 Nebr.  Geol.  Surv.  Is  Galesburg  sh.  memb. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  12),  continued  to  use  Heebner 
8h.  for  the  sh.  underlying  Plattsmouth  Is.  and  overlying  Leavenworth  Is.,  and  R.  C 
Moore  also  used  It  In  Kans.  in  his  1936  classification. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Hefty  formation. 

Pre-Cambrian:  Southern  British  Columbia  and  northwestern  Montana 
(Galton  Range). 

R.  A.  Daly.  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38.  map  2,  114°  30'  to  115°). 
Hefty  fm. — Chiefly  thick-bedded  reddish  ss.  [Mount  Hefty,  Mont.,  is  on  this  map 
and  Hefty  fm.  is  mapped  Just  to  W.  of  It.  1 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910,  vol.  2,  pp.  99,  178 1. 
Hefty  fm. — Chiefly  heavy-bedded  red  or  reddish-gray  ss.  and  qtxite  775  ft.  thick. 
Underlies,  with  some  abruptness,  MacDonald  fm.  and  conformably  overlies  Altyu 
fm. 

Heidlersburg  member  (of  Gettysburg  shale). 

Upper  Triassie:  Southeastern  Pennsylvania. 

G.  W.  Stone,  1929  (U.  8.  G.  8.  Falrfleld-Gettvsburg  folio.  No.  225).  largely  red  sh. 
and  ss.  with  some  green,  gray,  and  black  shales,  luterbedded  with  which  nre  many 
harder  gray  to  white  Bss.  Numerous  intrusions  of  diabase  have  altered  some  strata 
to  hard  white  porcclanite  and  to  white,  opeu-textured  sandrock  of  light  weight 
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A little  of  the  altered  sb.  la  dark-purplish  argillite.  Thickness  4,800  ft.  Occurs 
near  middle  of  Gettysburg  sh. 

Named  for  exposures  In  vicinity  of  Ileldlersburg,  Adams  Co. 

Heights  fanglomerate. 

Quaternary:  Southern  California  (San  Bernardino  Mountains). 

F.  E.  Vaughan,  1922  (Calif.  Univ.  Tub.,  Dept.  Geol.  8cl.  Bull.,  vol.  18,  No.  9,  pp. 
844,  392—393,  and  map).  Heights  fungi. — Several  areas  of  fangl.  are  found  In 
this  region  which  were  laid  down  under  same  conditions  as  obtain  at  present  day, 
but  they  bave  been  uplifted  and  are  undergoing  dissection.  Banning  Heights  is 
floored  with  such  an  accumulation,  wbicli  overlies  schists  and  granite,  the  Hatha- 
way shales  and  ss„  and  the  Cabezon  fangl.  In  llog  Canyon,  Little  San  Gorgonlo 
Creek,  and  Cherry  Canyon  there  Is  an  extensive  fangl.  at  same  general  elev.  as 
Banning  Heights.  It  Is  of  same  sort  of  material  and  bears  same  relationships  to 
surrounding  topography.  On  N.  side  of  range  there  are  several  areas  of  fangl. 
which  are  probably  of  about  same  age  as  those  described  above. 

A.  O.  Woodford  and  T.  F.  Harries,  1928  (Calif.  Univ.  Pub.,  Dept.  Geol.  Scl.  Bull., 
vol.  17,  pp.  279-283).  Heights  fangl.  of  Vaughun  Is  included  in  our  Blackhawk 
breccia.  [See  under  Blackhawk  breccia.] 

Named  for  Banning  Heights,  Riverside  Co.,  which  it  floors. 

Helskell  shale. 

Lower  Ordovician  (Chnzyan)  : Southwestern  Virginia  and  northeastern 
Tennessee. 

K.  O.  Ulrich,  1911  (Geol.  80c.  Am.  Bull.,  vol.  22,  pi.  27).  [Heisketl  sh.  Is  shown 
in  table.  In  Pearlsburg  trough  as  largely  contemp.  with  Pearlsburg  Is.,  as  under- 
lying Lowvllle  and  uncon.  overlying  Holston,  and  as  = Ottosee  sb.  and  upper  part 
of  Tellieo  ss.  Probably  named  for  Helskell,  Knox  Co.,  Tenn.,  in  SE.  corner  of 
Brlceville  quad.] 

Helderberg  group  (also  Helderberg  limestone). 

Lower  Devonian : New  York,  eastern  Pennsylvania,  western  Maryland  and 
Virginia,  and  northern  West  Virginia. 

Helderberg  system  of  Conrad,  1830,  included  Oriskany  ss.  at  top  and 
Rochester  sh.  at  base. 

Helderberg  sss.  of  Conrad,  1839,  was  defined  ns  resting  on  Helderberg  lss., 
as  underlying  the  "gray  brachiopodous  ss.”  (which  is  overlain  by  black 
si.),  and  as  containing  Fucoides  cauda  galli. 

Helderberg  lss.  of  Conrad,  1839,  underlie  Helderberg  sss.  and  overlie  Second 
Pentamerus  Is.,  which  rests  on  gypseous  shales  [Salina  fm.]. 

Helderberg  Is.  group  of  Mather,  1840,  and  of  James  Hall,  1842,  and  Helder- 
berg Is.  series  of  Mather,  1841,  extended  from  base  of  Marcellus  sh.  to  top 
of  Salina  fm. 

Helderberg  series  of  E.  Emmons,  1842,  and  his  Helderberg  div.  of  1840, 
extended  from  base  of  Marcellus  sh.  to  top  of  Manlius  Is. 

Helderberg  Is.  of  E.  Emmons,  1842,  applied  to  beds  btw.  Marcellus  sh.  and 
Schoharie  grit,  or  to  Onondaga  Is.  of  present  terminology. 

Helderberg  division  of  Vanuxem,  1842,  Helderberg  series  of  James  Hall, 
1843,  and  Helderberg  div.  of  Mather,  1843,  and  of  E.  Emmons,  1840, 
extended  from  base  of  Marcellus  sh.  to  top  of  Niagara  group. 

Upper  Helderberg  group  of  James  Hall,  1851,  extended  from  base  of 
Marcellus  sh.  to  top  of  Oriskany  ss.  This  definition  was  used  by  J.  D. 
Dana  in  several  editions  of  his  Textbook  of  geology,  including  18(19  ed., 
and  was  for  many  years  followed  by  Hall  and  some  other  geologists. 

Upper  Helderberg  group  of  C.  H.  Hitchcock,  1800,  excluded  Esopus  grit. 

Upper  Helderberg  Is.  of  E.  Hitchcock,  1807,  applied  to  beds  btw.  Marcellus 
sh.  and  Schoharie  grit,  or  to  Ouondugu  Is.  of  present  usage. 
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Lower  Helderberg  group  of  James  Hall,  1851,  extended  from  base  of  Oriskany 
ss.  to  base  of  “Tentacullte  or  water  Is.,’’  described  as  resting  on  Onondaga 
salt  group.  In  1859  (also  1874)  Hall  drew  base  of  his  Lower  Heldcrberg 
group  at  base  of  Tentacullte  [Manlius]  Is.,  which  he  described  as  over- 
lying  the  Waterllme  group.  This  definition  nearly  corresponds  to  that  of 
Helderberg  group  as  now  commonly  recognized,  except  that  It  Included 
Manlius.  It  was  not,  however,  immediately  adopted,  for  some  geologists 
for  manj'  years  continued  to  include  the  “Waterlime  group.” 

Great  variability  In  the  use  of  the  names  “Upper  Helderberg  group,”  “Cornif- 
erous  group,”  and  “Lower  Helderberg  group”  and  in  the  limits  assigned 
to  these  divisions  continued  for  many  years.  In  1899  (Sci.,  n.  s„  vol.  10, 
pp.  874-878)  J.  M.  Clarke  and  C.  Schuchert  restricted  Helderberg,  under 
name  Helderbergian  period  or  group,  to  Interval  btw.  base  of  Oriskany 
ss.  and  top  of  Manlius  Is.,  or  to  "Lower  Helderberg”  of  previous  repts. 
In  their  Helderbergian  they  included  at  top  250  ft.  of  beds  (called  “Kings- 
ton beds”)  above  Becraft  Is.  These  beds — now  divided  into  Alsen  Is.  and 
Port  Ewen  Is. — were  transferred  to  Oriskany  group  in  1903,  by  C.  Schu- 
ehert  (Am.  Geol.).  (Clarke  and  Scbuchert’s  subdivisions  of  the  Helder- 
berg were:  Kingston  beds,  Becraft  Is.,  New  Scotland  Is.,  and  Coeymans 
Is.)  iii  1908  (Sci.,  n.  s.,  vol.  28,  pp.  346-348)  G.  H.  Chadwick  also  included 
the  Port  Ewen  in  the  Oriskanian,  stating  that  the  fauna  has  many  affini- 
ties with  overlying  Oriskany  Iss.  and  that  Dr.  [J.  M.]  Clarke  has  therefore 
recommended  the  transfer  of  these  beds  to  the  Oriskanian,  in  spite  of 
preponderance  of  Helderbergian  elements.  Chadwick  also  added  another 
.fm.  to  Helderberg  group,  designating  as  Kalkberg  Is.  “certain  layers  hereto- 
fore Included  variously  by  writers  with  the  beds  above  [New  Scotland] 
or  below"  [Coeymans],  Chadwick's  subdivisions  for  N.  Y.  (Becraft,  New 
Scotland,  Kalkberg,  and  Coeymans)  are  those  commonly  accepted  today, 
although  A.  W.  Grabau  in  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30,  pp.  468-470) 
separated  from  base  of  Port  Ewen  Is.  20  to  50  ft.  of  cherty  lss.  “containing 
a modified  Becraft  fauna,”  to  which  he  applied  the  name  Alsen  eherty  Is. 
He  stated  that  these  beds  are  separated  from  rest  of  the  Port  Ewen.  in 
which  they  had  previously  been  included,  by  a big  hiatus  and  discon. 

The  N.  Y.  State  Survey  now  divides  Helderberg  group  into  (descending) 
Port  Ewen  Is.,  Alsen  Is.,  Becraft  Is.,  New  Scotland  Is.,  Kalkberg  Is.,  and 
Coeymans  Is.  (See  W.  Goldring,  1931,  N.  Y.  State  Mus.  Hdb.  10.) 

The  U.  S.  Geol.  Survey  now  includes  Port  Ewen  Is.  in  Oriskany  group,  to 
which  it  belongs,  according  to  C.  Butts. 

Where  the  Helderberg  deposits  are  not  subdivided  they  are  ealled  Helder- 
berg Is. 

Named  for  fact  thut  the  deposits  form  busal  part  of  Helderberg  Mtns  in 
Albany  Co.,  N.  Y. 

fHelderberg  division. 
tHelderberg  sandstones. 
fHelderberg  series. 
fHelderberg  system. 

See  under  Helderberg  group. 

Helderbergian. 

See  under  Helderberg  group.  A time  term  covering  interval  during  which 
the  rocks  of  Helderberg  group  were  deposited. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  937 

Helen  iron-formation. 

Pre-Cambrian  (Keewatin):  Western  Ontario. 

A P.  Coleman  and  A B.  Willmott.  1902  (Ont.  Bur.  Mine*  Kept.  1902,  p.  182,  and 
Toronto  Unlv.  Studies,  geol.  ser.,  No.  2,  p.  11).  Helen  Iron  /m.  Assigned  to 
Huronlan. 

C.  R.  Van  Hise  and  C.  K.  Leith  (U.  8.  G.  8.  Bull.  300,  1909,  and  U.  8.  G.  8.  Mon. 
52,  1911)  assigned  this  fm.  to  Keewatin,  as  did  C.  K.  Leith,  R.  J.  Lund,  and  A. 
Leith,  1935  (U.  8.  G.  8.  P.  P.  184). 

Helena  limestone. 

Pre-Cambrian  (Belt  series):  Western  central  Montana  (Belt  Mountains). 

C.  D.  Walcott,  1899  (Geol.  8**c.  Am.  Bull.,  vol.  10,  pp.  199-215).  Helena  U. — 
More  or  less  Impure  bluish-gray  and  gray  Is.,  in  thick  layers;  2,400  ft.  thick. 
Underlies  Marsh  sh.  and  overlies  Empire  sh. 

Exposed  in  upper  part  of  city  of  Helena  and  on  hill  slopes  to  E. 

Helena n series. 

Name  employed  by  C.  [R.]  Keyes  instead  of  Helena  Is.  of  other  geologists. 
(See  Pan-Am.  Geol.,  vol.  44,  1925,  pp.  215,  217.) 

tHellam  quartzite. 

Ixjwer  Cambrian:  Southeastern  Pennsylvania. 

P.  Fraser,  1886  (Am.  Phil.  80c.  Proc.,  vol.  23.  pp.  396,  398-400).  Ilcllam  qtzite, 
Cambric. — Same  as  Potsdam  ss.  and  Formation  No.  1.  The  base  of  the  Paleosolc. 
A part  of  It  composes  Cblkis  Mtn.  Contains  Scoiithu a linearis.  The  Hellam  or 
Chiki*  qtzite  Is  a bard  quartzose  rock,  generally  white  or  gray, .tinted  by  some  other 
color,  usually  pink,  brown,  or  blue.  Is  almost  always  crystalline.  In  CbeBter  Co. 
lies  uncon.  on  Archean  schists. 

J.  P.  Lesley.  1892  (2d  Pa.  Geol.  8urv.  Summ.  Final  Kept.,  vol.  1.  pp.  78,  135,  105-166. 
199).  Hellam  qtzite  is  name  adopted  by  Frazer  in  his  York  Co.  rept.  (Cj)  because 
of  extensive  spread  of  the  fm.  over  Hellam  Twp,  where  several  large  quarries  work 
It  out,  and  its  characteristic  Scoltthu#  fossils  are  abundant.  Chlques  ss.  is  not  only 
oldest  name  for  this  fm.  but  Is  locality  of  its  finest  exposure. 

See  also  Chickies  qtzite. 

Hellam  conglomerate  member  (of  Chlekies  quartzite). 

Lower  Cambrian:  Southeastern  Pennsylvania. 

G.  W.  Stone  and  A.  I.  Jonas.  1922  (Wnsh.  Acad.  8ci.  Jour.,  vol.  12,  pp.  360-302). 
Hellam  cgl.  memb.  of  Chidden  qtzite. — Quartz  cgl.,  gruiny  qtzite  with  rounded 
clear  and  blue  quarts  grains,  and  si.,  chlorite  schist  at  base  in  Hellam  Hills,  York 
Co.  Thickness  600  ft.  in  Hellam-Chlckies  Hills ; 150  ft.  in  Welsh  Mtn.  Is  basal 
memb.  of  Chickles  qtzite.  Rests  uncon.  on  prc-Camb.  epldotic  amphibolite  schist 
or  greenstone  and  aporhyolite.  Named  for  exposures  In  midst  of  Hellam  Hills.  3 
mi.  W.  of  Chickles  Rock. 

Hell  Creek  formation. 

Upper  Cretaceous:  Eastern,  northern,  and  central  southern  Montana, 
southwestern  North  Dakota,  and  northwestern  and  northern  South 
Dakota. 

B.  Brown,  1907  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  23,  art.  33,  pp.  829-835).  Hell 
Creek  beds. — Fossil -bearing,  fresh-water  deposits  of  alternating  ss*.  and  clays 
560  ft.  thick  in  W.  half  of  Dawson  Co.,  Mont.  Most  constant  memb.  of  series 
is  massive  ss.  at  base,  0 to  160  ft.  thick.  Probably  continuous  with  the  dinosaur- 
bearing  beds  of  Little  Missouri  and  Grand  and  Moreau  rivers,  judging  from 
fauna.  These  beds,  with  the  underlying  and  overlying  deposits,  are  typically 
exposed  on  Hell  Creek  [Garfield  Co.]  and  nearby  tributaries  of  Missouri  River. 
Assigned  to  Upper  Cret.  Separated  from  overlying  Fort  Union  fm.  by  100  ft. 
of  lignite  beds,  here  called  Fort  Union  (f).  Rests  uncon.  on  Fox  Hills  fm. 
Lithologically  similar  in  almost  every  respect  to  Cera  tops  beds  of  Converse  Co., 
Wyo. 
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W.  T.  Thom,  Jr.,  and  C.  E.  Dobbin,  1924  (Geol.  Soc.  Am.  Bull.,  yoI.  35.  pp.  484— 499L 
Hell  Creek  memb.  of  Lance  fm.  as  here  defined  is  typically  exposed  on  Hell 
Creek,  Garfield  Co.,  Mont.,  and  is  = “Hell  Creek  bods”  plug  “lignite  beds’*  of 
Brown  (1907),  occupying  the  interval  btw.  Fox  Hills  bs.  below  and  the  yellow 
Tullock  memb.  of  the  Lance  above.  In  SW.  N.  Dak.  It  Is  overlain  by  either  Ludlow 
lignltic  memb.  of  the  Lance  or  the  contemp.  Cannonball  marine  memb.  of  the 
Lance,  and  it  rests  on  Fox  Hills  as.  It  consists  of  somber,  badland  clays, 
probably  accumulated  in  topset  swamps  of  a great  delta,  and  flnviatlle  sss..  the 
latter  being  more  numerous  and  conspicuous  toward  SW.  Remains  of  a few 
small  mammals  have  been  found  In  the  sss.  Dinosaurs  (including  Triceratop*) 
are  numerous  below  the  “A”  lignite,  which  marks  base  of  Brown’s  “lignite  beds,” 
but  probably  have  not  been  found  above  that  horizon.  [Mention  other  fossils.] 
The  Hell  Creek  and  overlying  strata  are  markedly  calc,  in  contrast  with  the 
brown  memb.  of  the  Fox  Hills  and  older  rocks,  which  are  relatively  free  from 
lime.  In  Cedar  Creek  anticline,  Mont.,  the  Hell  Creek  memb.  overlies  Colgate 
ss.  memb.  of  Fox  Hills  ss. ; at  mouth  of  Cannonball  River,  N.  Dak.,  It  rests  on 
Fox  Hills  ss.  (Diagram  on  p.  484  shows  no  uncon.  above  or  below  Hell  Creek 
memb.] 

These  rocks  are  now  called  Hell  Creek  fm.  by  U.  S.  Geol.  Survey,  and 
classified  as  Upper  Crct .,  as  explained  under  Lance  fm .,  last  entry. 

Heller  dacite. 

Tertiary  (may  be  upper  Miocene):  Central  Nevada  (Tonopah  district). 

J.  E.  Spurr,  1905  (U.  S.  G.  8.  P.  P.  42.  pp.  37  -f-).  Hello*  dacite. — Vesicular  glassy 
dacite  containing  numerous  Inclusions  (sometimes  large  boulders)  of  pumiceout 
material,  frequently  of  later  andesite,  and  occasionally  of  coarse  siliceous  granite. 
Composes  Holler  Butte,  near  town  of  Tonopah.  Is  older  than  Brougher  dacite. 
Appears  to  dip  under  Fraction  dacite  breccia  and  to  Immediately  precede  the 
formation  of  that  breccia.  The  Heller  dacite  formed  numerous  small  cones  along 
lines  of  weakness  and  was  poured  forth  in  relatively  limited  quantities. 

According  to  T.  B.  Nolan  (personal  communication,  Jan.  3,  1933)  this 
rock  may  be  contemp.  with  Esmerulda  fm.  (upper  Mio.). 

Hellgate  formation. 

Pre-Cambrian  (Belt  series)  : Central  western  Montana  (Missoula  to  Helena 
region). 

C.  II.  Clapp  and  C.  F.  Deiss,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  679,  figs. 
2,  3).  Hcllyate  fm. — Typ<*  section  (on  N.  side  of  Mount  Sentinel,  the  8.  wall  of 
Hellgate  Canyon)  consists  of  (descending)  : (1)  Massive,  gray-red  siliceous  qtzite, 
weathering  variegated  gray,  buff,  and  lavender,  365  ft.;  (2)  massive  gray  and  red 
gray  fine  to  * coarse-grained  finely  banded  pure  qtzite  and  sandy  qtzite,  ripple 
marked.  280  ft. ; (3)  massive  thick-bedded  pink  gray  qtzltic  ss.,  weathering  buff 
1,160  ft.;  (4)  massive,  gray,  fine-grained,  siliceous  qtzite,  ripple-marked,  weath- 
ering buff,  300  ft.;  (5)  massive  red  gray  coarse-grained  qtzite,  with  sandy  beds 
up  to  3 ft.  in  thickness,  weathering  buff  and  dull  lavender,  95  ft.  Conformably 
underlies  McNamara  fm.  and  uncon.  (?)  overlies  Miller  Peak  fm. ; all  included 
in  Missoula  group. 

Hell  Gate  porphyry. 

Pre-Cambrian : Central  Colorado  (Lake  Fork-Ivanhoe  region). 

J.  T.  Stark  and  F.  F.  Barnes,  1932  (Am.  Jour.  Set.,  5th,  vol.  24,  p.  474).  Granitic 
material,  which  may  represent  either  true  intrusion  from  Sliver  Plume  magma  or  a 
porphyroblastlc  replacement  of  schist,  is  well  exposed  at  Hell  Gate  narrow*. 
5 mi.  W.  of  the  divide  on  Lake  Fork-Ivanhoe  section.  Similar  granitic  material 
alternates  with  schistose  rock  for  over  10  ml.  from  the  divide  in  the  section 
down  Ivanboe  and  Frying  Pan  creeks.  This  rock,  the  origin  of  which  is  still 
in  question,  has  been  termed  Hell  Gate  porphyry. 

J.  T.  Stark  and  F.  F.  Barnes,  1935  (Colo.  Sci.  Soc.  Proc.,  vol.  13,  No.  8,  p.  474. 
map),  assigned  this  fra.  to  pre-Camb.  “It  Is  believed  Hell  Gate  porphyry  merely 
represents  a particular  stage  or  phase  of  migmatizatlon  of  Sa watch  schist  by 
Silver  Plume  granite,  but  because  of  its  distinctive  appearance  in  field  it  has 
been  mapped  seI>arateiy.', 
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Helms  formation. 

Mlssissipplau  and  Devonian  (?):  Western  Texas  (Hueco  Mountains). 

J.  W.  Beede,  1021  (Univ.  Tex.  Bull.  1852,  pp.  8,  30,  36).  Helmt  group  (MUa.). — 
Yellowish  thin- bedded  rocks.  Local  facies  vary  somewhat  from  place  to  place, 
but  main  features  are  almost  always  present.  Locally  there  are  thin  sss.  in 
top  of  Ilelm8  group.  To  N.  of  Long  Canyon  nearly  the  whole  series  is  made  up 
of  platy  drab  to  dark-buff  Iss.  (which  us  a rule  weather  buCT),  with,  locally, 
considerable  chert  in  concretions,  masses,  and  layers,  and  some  ss.,  all  separated 
by  thin  layers  of  marl  that  weathers  buff.  Below  is  a covered  slope  largely 
composed  of  clay  sh.  Fossils  in  most  beds,  but  rare  except  locally  in  uppermost 
part  of  section.  According  to  8.  Weller  is  of  Chester  age.  Thickness  of  fm.  400 
to  600  ft.  (Gives  a detailed  section  1±  mi.  8.  of  Helms  Peak,  Hueco  Mtns.] 
Uncon.  underlies  Magdalena  group  (Penn.).  [Originally  included  in  Hueco  Is.] 

P.  B.  and  R.  E.  King,  1929  (A.  A.  P.  G.  Bull.,  yol.  13,  p.  909).  Helms  group, 
400  to  700  ft.  thick.  Includes  beds  of  Chester,  lower  Miss.,  and  Upper  Dev.  age. 

The  upper  500  ft.  of  Helms  fm.  of  Hueco  Mtns  coutaius  a Chester  fauna 
(G.  H.  Girty,  unpublished  rept.)  ; the  remainder  of  fm.  is  unfossiliferous. 

Hemlock  greenstone. 

Pre-Cambrian  (middle  Huronian)  : Northwestern  Michigan  (Crystal  Falls 
district). 

J.  M.  Clements,  1899  (U.  S.  G.  8.  19th  Ann.  Kept.,  pt.  3,  pp.  45-63,  pi.  9,  opp. 
p.  84).  Hemlock  fm. — Consists  almost  wholly  of  typical  volcanic  rocks,  both 
basic  and  acid,  with  crystalline  schists  derived  from  them.  Sedimentary  rocks 
play  very  unimportant  role ; with  one  exception  they  have  been  formed  directly 
from  the  volcanlcs  und  occur  interbedded  with  them.  Thickness  23.000(?)  ft. 
On  the  whole  the  Hemlock  fm.  is  younger  than  Mansfield  si.,  but  some  of  lower 
Hemlock  beds  are  contemp.  with  some  of  upper  Mansfield  beds.  Is  overlain  by 
Upper  Huronian.  Named  for  fact  Hemlock  River  flows  through  the  fm.  for  a 
number  of  miles. 

C.  R.  Van  Hise  and  C.  K.  Leith,  1911  (U.  8.  G.  8.  Mon.  52,  pp.  291,  294-296. 
300,  323,  507,  607).  Hemlock  fm.  (volcanic). — Thickness  1,000  to  10,000  ft. 
Earlier  estimated  thickness  of  23,000  ft.  probably  illusory.  Includes  at  (pp.  295 
and  607  say  near ] top  iron-bearing  si.  memb.,  1 to  1.900  ft.  thick,  formerly 
called  “Mansfield  si."  General  strat.  position  of  Hemlock  fm.  is  conformably 
above  Randvllle  dol.  and  beneath  upper  Huronian  slates,  but  like  most  volcanic 
fms.  its  relations  differ  in  different  parts  of  dlst.  Well-bedded  cherty  slates, 
iron-bearing  lenses,  and  Is.  are  interbedded  with  Hemlock  fm.  and  also  both  under- 
lie and  overlie  it.  The  volcanic  rocks  are  similar  in  all  respects  to  Keewatin 
volcanic  rocks  and  to  volcanic  Clarksburg  fm.  of  Marquette  dist.  [In  chart  on 
p.  598  Hemlock  fm.  is  placed  beneath  Ajiblk  qtzlte  In  Crystal  Falls  dlst.  and 
uncon. (?)  above  Randvllle  dol.  Pages  300  and  323  state  it  is  overlain,  doubt- 
fully uncon.,  by  upper  Huronian  In  Crystal  Falls  dist.] 

C.  K.  Leith.  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  8.  P.  P.  184).  changed 
name  to  Hemlock  greenstone,  and  stated  that  it  is  of  Algonkian  type. 

Hempfield  shale  member. 

Mississippiau : Northwestern  Pennsylvania. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  141).  Hempfield  sh.  memb. 
of  Shcnango  monothem. — Overlies  Shenango  ss.  memb.  and  is  the  Bhenango  sh.  of 
I.  C.  White’s  Crawford  Co.  rept.  Is  well  shown  in  and  about  Greenville,  Hemp- 
field  Twp,  Mercer  Co. 

Hemphill  beds. 

Pliocene  (lower) : Texas  Panhandle  (Hemphill  County). 

L.  C.  Reed  and  O.  M.  Longnerker,  Jr.,  1932  (Unlv.  Tex.  Bull.  3231,  pp.  16-43,  70-83, 
niap>.  Hemphill  beds  (also  Hemphill  fm.]. — Lower  Plio.  mammal-bearing  beds  of 
Hemphill  Co.,  Tex.,  consisting  chiefly  of  sands,  with  lesser  amounts  of  clay,  gravel, 
and  caliche.  The  sands  occur  throughout  the  section,  while  the  clays  form  thin 
partings.  Gravel  occurs  at  base  and  in  upper  part.  Caliche  is  confined  to  upper- 
most beds.  Thickness  of  fm.  550  ft.  Since  these  beds,  according  to  the  fauna, 
represent  a heretofore  undeseribed  fm.  of  the  Lower  Pllo.,  the  name  Hemphill  beds 
is  here  given  to  them  to  be  applied  as  a faunal  horizon.  [Divided  Into  4 members, 
which  are  described  in  great  detail]  Rests  uncon.  on  Perm.  (?)  red  beds. 
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G.  G.  Simpson,  1933  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  67,  pp.  98,  99).  Clarendon  and 
Goodnigbt-Hempbill  are  both  distinctly  older  than  Blanco.  Hemphill  seems  to  be 
late  Lower  Plio.,  btw.  Clarendon  and  Blanco. 

Hempstead  gravel  member  (of  Manhasset  formation). 

Pleistocene:  Southeastern  New  York  (Long  and  adjacent  islands)  and 
islands  of  southern  New  England  (Block,  Marthas  Vineyard,  No  Mans 
Land,  and  probably  Nantucket  and  Cape  Cod). 

M.  L.  Fuller,  19X4  (U.  S.  G.  8.  P.  P.  82).  Hempstead  gravel  memb. — Top  memb. 
of  Manhasset1  fm.  Description  of  Herod  gravel  memb.  applies  equally  well  to 
Hempstead  gravel  memb.  Rests  conformably  on  Montauk  till  memb.  Overlain  by 
glacial  deposits  of  Wisconsin  age.  Named  for  exposures  in  upper  parts  of  many 
large  gravel  pits  along  W.  side  of  Hempstead  Harbor,  Long  Island.  Thickness  0 to 
75  ft.  Occurs  on  Long  Island  and  on  Plum,  Gardiners,  and  Robins  Islands.  Time 
of  deposition  called  Hempstead  substage. 

J.  B.  Woodworth,  1934  (Harvard  Coll.  Mus.  Comp.  Zool.  Mem.,  vol.  52).  Hempstead 
gravel  numb,  present  on  Marthas  Vineyard,  Block  Island,  No  Mans  Land,  and 
probably  on  Nantucket  Island  and  Cape  Cod. 

F.  G.  Wells,  1935  (GeoL  Soc.  Am.  Proc.  1934,  p.  121),  regarded  Manhasset  fm.  as 
of  Wisconsin  age,  as  do  some  other  geologists. 

Hempstead  substage. 

The  time  covered  by  deposition  of  Hempstead  gravel  memb. 

Henderson  granite. 

Pre-Cambrian:  Western  North  Carolina  and  northwestern  South  Carolina. 

A.  Keith,  1905  (U.  8.  G.  S.  Mount  Mitchell  folio,  No.  124,  p.  4).  Henderson  granite. — 
Composed  mainly  of  orthoclase  and  plagiociase  feldspar,  quarts,  muscovite,  and 
biotite,  enumerated  in  order  of  Importance.  Intrusive  into  all  Archean  rocks  with 
which  it  comes  in  contact.  On  E.  it  extends  only  short  distance  beyond  Mount 
Mitchell  quad,  into  adjoining  Morganton  quad.,  but  toward  8W.  it  increases  greatly 
in  width  and  reaches  far  into  8.  C.  Assigned  to  Archean. 

Named  for  extensive  areas  and  exposures  in  Henderson  Co.,  N.  C. 

Henderson  moraine. 

Pleistocene  (Wisconsin  stage)  : Central  Michigan.  Shown  on  moraine  map 
(pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Henderson,  Shiawassee  Co. 

Hendricks  series. 

Hendricks  member. 

Silurian  (Niagaran) : Michigan  (eastern  part  of  Upper  Peninsula). 

R.  A.  Smith,  1916  (Mich.  Geol.  Surv.  Pub.  21,  p.  155).  Hendricks  series. — Alter- 
nating beds  of  high  calcium  and  low  to  high  mag.  las.  or  normal  dol.  Thickness  145  + 
ft.  Underlies  Fiborn  Is,  and  overlies  Rochester  sh. ; all  included  in  Niagara. 
Named  for  exposures  in  Hendricks  quarry,  sec.  1,  T.  44  N.,  R.  9 W..  Mackinac  Co. 

O.  M.  Ehlers,  1921  (Geol.  Soc.  Am.  Bull.,  vol.  32,  p.  129).  Burnt  Bluff  fm.  [new 
name]  includes  Fiborn  Is.  and  upper  part  of  Hendricks  series  of  R A.  Smith. 

R.  B.  Newcombe.  1933  (Mich.  Geol.  Surv.  Pub.  38,  pp.  23,  37).  Hendricks  memb., 
top  memb.  of  Burnt  Bluff  fm.  Overlies  Byron  memb.  [See  1933  entry  under 
Burnt  Bluff  fm.] 

Hendricks  sandstone. 

Upper  Devonian : Northern  West  Virginia. 

D.  B.  Reger  and  W.  A.  Price,  1923  (W.  Va.  Geol.  Surv.  Rcpt.  Tucker  Co.,  pp.  103. 
240,  241,  245-254).  Hendricks  ss. — Fossiliferous  ss.,  conglomeratic  In  W.,  fine- 
grained In  E.,  lying  about  100  ft.  below  top  of  Chemung  series.  Marine  fauna. 
Thickness  6 to  10  ft.  Ripple  marks  on  upper  surface ; pebbles  of  green  sh.  at 
base;  much  Iron  oxide. 

Named  for  exposure  1 m_.  NE.  of  town  of  Hendricks,  Tucker  Go.,  in  Black 
Fork  dist.,  on  point  of  ridge  E.  of  month  of  Falls  Ron,  in  highway  lead- 
ing from  town  of  Hambleton  along  W.  slope  of  Backbone  Mtn  and  over 
the  mtn  to  Douglas,  in  Fairfax  dist. 
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Henley  beds. 

A name  used,  bnt  not  defined,  by  F.  M.  Anderson  (Calif.  Acad.  Scl.  Proc., 
3d  ser.,  vol.  2,  1902,  pp.  1-62)  for  part  of  the  lower  beds  of  Chico  age 
in  S.  part  of  Oregon  Basin. 

Henley  shale  member.  (In  Cuyahoga  formation.) 

Mlssisslpplan : Southern  Ohio. 

J.  E.  Hyde,  1915  (Jour.  Geol.,  vol.  23,  pp.  656.  657,  758,  760.  762,  769).  Henley  eh. 
mem 6. — Alternating  gray  and  red  shales  nnd  sss.,  the  red  color  and  the  sss. 
disappearing  to  E.  Thickness  5%  to  over  226  ft.  Basal  memb.  of  Cuyahoga  fm. 
In  Scioto,  Pike,  and  Ross  Counties.  Underlies  Buena  Vista  ss.  memb.  (“City 
Ledge”)  and  overlies  Suubury  sh.  Is  lower  part  of  Buena  Vista  memb.  of  Prosser 
and  Cumings. 

Named  for  Henley,  Scioto  Co. 

Hennessey  shale. 

Permian:  Central  Oklahoma. 

F.  L.  Aurin,  H.  O.  Officer,  and  C.  N.  Gould,  1926  (A.  A.  P.  G.  Bull.,  voL  10,  pp. 
78&-799).  Hennessey  sh. — A series  of  clay  shales,  approx.  400  ft.  thick,  In  north- 
central  Okla.  underlying  Duncan  ss.,  overlying  Garber  ss.  and  corresponding  to 
lower  part  of  Harper  ss.  of  Kans.  These  shales  are  rarely  fissile  or  laminated, 
but  more  commonly  blocky,  and  break  with  conchoidal  fracture.  Are  charac- 
terized by  numerous  bands  or  streaks  of  white  or  light  green  color,  varying  in 
thickness  from  a few  inches  to  4 or  more  ft.  Divided  Into  Bison  ss.  memb. 
above  and  Fairmont  sh.  memb.  below.  Included  in  Enid  group.  Named  for  expo- 
sures at  Hennessey,  Kingfisher  Co. 

J.  M.  Patterson,  1933  (A.  A.  P.  G.  Bull.,  voL  17,  No.  3,  pp.  252-256),  proposed 
to  redefine  Hennessey  and  Garber,  but  J.  C.  Ross  ohjected.  See  under  Oarber  ss. 

Henrietta  formation  (group  in  Kansas). 

Pennsylvanian : Southern  Iowa,  western  Missouri,  and  northeastern  Kansas. 

C.  R.  Keyes,  1897  (Iowa  Acad.  Scl.  Proc.,  vol.  4,  pp.  23-24,  25).  Henrietta  U. — 
Several  Is.  beds  separated  by  shales ; 75  ft.  thick.  Underlies  Pleasanton  shales  and 
overlies  Cherokee  shales.  Tnoludee  liyetic  ooal.  Middle  fm.  of  Des  Moines  stage 
in  Iowa,  Mo.,  and  eastern  Kans.  Includes  Pawnee  Is.  memb.  at  top,  Marmaton  fm. 
In  middle,  and  Port  Scott  Is.  memb.  at  base  In  eastern  Kans. 

H.  Hinds  and  F.  C.  Greene.  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  18).  Henrietta  fm. 
as  here  defined  is  divided  In  Mo.  into  (descending)  Pawnee  Is.  memb.,  Labette  sb. 
memb.,  and  Fort  Scott  Is.  memb.  Tbe  Lexington  (Mystic)  coal  and  tbe  6 ft.  of  sb. 
separating  it  from  Port  Scott  Is.  are  here  transferred  to  Cherokee  sb. 

This  1915  definition  of  Henrietta  fm.  was  followed  generally  until  1931, 
when  R C.  Moore  (Kans.  Geol.  Soc.  5th  Ann.  Field  Conf.  chart)  dropped 
the  name  from  the  Kans.  classification,  treating  its  subdivisions  as  fms. 
In  his  Okmulgee  group  (which  he  later  replaced  by  Marmaton  group 
and  Cherokee  group).  The  1933  ( 57th  Blen.)  and  1935  ( 58th  Bien.)  repts 
of  Mo.  Bnr.  Geol.  and  Mines,  however,  continued  to  use  Henrietta  as 
defined  by  Hinds  and  Greene. 

R.  C.  Moore,  1936  (Kans.  Geol.  Snrv.  Bull.  22,  pp.  57-58).  At  present  there  seems 
to  be  little  good  reason  to  continue  use  of  Henrietta.  Tbe  Marmaton  group  in- 
cludes Henrietta  fm.  and  lower  part  of  Pleasanton  sb.  [both  of  which  be  dropped 
from  Kans.  classification]. 

Named  for  Henrietta  escarpment,  near  Henrietta,  Johnson  Co.,  Mo. 

Henrietta  dlorlte  porphyry. 

Tertiary:  Mexico. 

S.  P.  Emmons,  1910  (Econ.  Geol..  vol.  5.  p.  320).  (Age  not  given.  Assigned  tc 
Tert.  by  M.  I.  Lee  (Econ.  Geol.,  vol.  7.  1912,  p.  328).) 

Henry  sand. 

A subsurface  sand  lying  at  1,800  to  1,900  ft.  depth  in  Lawrence  Co.,  111. 
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Henryan  series. 

A term  employed  by  C.  [R.]  Keyes  to  cover  f Henrys  Fork  group  of  early 
repts  on  Colo,  and  Utah. 

Henryhouse  shale. 

Silurian  (Niagaran) : Central  southern  Oklahoma. 

C.  A.  Reeds,  1911  (Am.  Jour.  Sci.,  4th,  vol.  32,  pp.  256-268).  Henryhouee  sh  — 
Along  Chimney  bill  Creek  Is  bluish  to  yellowish,  thin  to  moderately  thick-bedded 
earthy  la.  and  Intercalated  sh.  beds  in  lower  180  ft.,  and  white  marly  beds  in  upper 
43  ft.  In  type  area  alternating  yellowish  shales,  shaly  las.,  and  bands  of  reddish  Is. 
occur.  Thickness  0 to  223  ft.;  average  90  ft.  Originally  included  In  middle  of 
Hunton  fm.  Underlies  Haragan  sh.  and  overlies  Chlmneyhlll  Is.  Contains  Niaga 
ran  fossils. 

Named  for  Henryhouse  Creek,  Carter  Co.,  which  crosses  the  outcrop  about 
3 mi.  E.  of  Woodford. 

t Henrys  Fork  group. 

Upper  Cretaceous  and  Upper  Jurassic:  Northeastern  Utah  (Uinta  Moun- 
tains) and  northwestern  Colorado. 

J.  W.  Powell,  1876  (Geology  of  eastern  portion  of  Uinta  Mtns,  pp.  40,  50,  153). 
Henry's  Fork  group. — Sss.,  bad-land  rocka,  cgls.,  and  shales,  with  carbonaceous 
shales  and  lignitle  coal.  Thickness  500  ft.  Underlies  Sulphur  Creek  group  and 
overlies  Flaming  Gorge  group.  Type  loc.  is  S.  side  of  Henry’s  Fork.  [Powell's  map 
shows  the  fm.  exposed  along  lower  end  of  Henrys  Fork,  In  Uinta  Co.,  Utah,  at  and 
above  where  it  unites  with  Green  River.] 

A R.  Schultz,  1920  (U.  S.  G.  S.  Bull.  702,  table  opp.  p.  24),  showed  Henrys  Fork 
group  of  Powell  as=  Frontier,  Aspen,  Bear  River,  and  upper  part  of  Beckwith  fm. 
of  present  terminology  of  SW.  Wyo.  In  Uinta  Mtns  It  appears  to  correspond 
approx,  to  Dakota  ( ?)  fm. 

A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeside,  Jr.,  1936  (U.  S.  G.  8.  P.  P.  183.  p.  36), 
“Henrys  Fork  group”  of  Gilbert  In  Henry  Mtns  included  part  of  Morrison  fm. 
(Upper  Jurassic)  and  an  overlying  ss.  here  called  Dakota  (f)  ss. 

Hensell  sand.  (In  Travis  Peak  formation.) 

Lower  Cretaceous  (Comanche  series) : Central  Texas. 

R.  T.  Hill.  1901  (U.  S.  G.  S.  21st  Ann.  Rept.,  pt  7,  pp.  141-144,  152).  Hensell 
sand. — In  descending  order:  (1)  Marly  mag.  Is.,  40  ft.;  (2)  siliceous  Is.  underlain 
by  calc,  sand,  55  ft.;  (3)  yellow  calc,  sand,  15  ft.;  (4)  eg!..  25  ft.;  (5)  red  sand, 
3 ft.;  (6)  friable  yellow  sand,  5 ft.  Total  thickness  143  ft.  Included  In  Travis 
Peak  fm.  Underlies  upper  mernb.  of  Travis  Peak  fm.,  which  consists  of  40  ft.  of 
cgl.  and  calc.  ss.  alternating  with  aren.  lss.  Overlies  Cow  Creek  beds.  Southern 
equlv.  of  Bluff  Dale  sands. 

Named  for  Mr.  Hensell’s  place,  at  Travis  Peak  post  office,  Burnet  Co. 

Henshaw  formation. 

Pennsylvanian:  Northwestern  Kentucky  (Shawneetown  quadrangle). 

Wallace  Lee,  1916  (Ky.  Geol.  Surv.,  Oeol.  of  Ky.  part  of  Shawneetown  quad.).  Hen- 
shatc  fm. — Shales,  sss.,  and  coals,  175  ft.  thick,  underlain  by  25  ft.  of  ss.  called 
"Dixon  ss."  In  previous  repts.  Replaces  Di*on  fm.  of  previous  repts  (preoccupied). 
Is  topmost  fm.  of  Penn,  in  this  area.  Overlies  McLeansboro  fm. 

Named  for  Henshaw,  Union  Co. 

Henson  tuff.  (In  Sllverton  volcanic  series.) 

Miocene:  Southwestern  Colorado  (Ouray  region). 

W.  Cross  and  E.  Howe,  1907  (U.  S.  G.  S.  Ouray  folio.  No.  153).  Henson  tuff  — 
Pyroclastic  fm. ; chiefly  well-bedded  fine-grained  greenish-  or  brownish-gray  sandy 
andesitic  tuffs ; no  calc,  shales  or  Is.  layers,  In  which  respect  it  differs  from  Burns 
tuff.  Thickness  75-600  ft.  Is  uppermost  fm.  of  Sllverton  [volcanic]  series.  In 
Sllverton  folio  upper  part  was  put  in  PotosI  [volcanic]  series  and  lower  part  in 
underlying  pyroxene  andesite.  No  fossils. 

Named  for  exposures  on  Henson  Creek,  Ouray  quad. 
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Heppel  formation. 

Middle  Devonian : Quebec. 

F.  J.  Alcock,  1935  (Canada  Dept.  Mines  Geol.  Surv.  Bur.  Econ.  Qeol.  Mem.  183,  p.  83). 

Herat  shale  member  (of  Ochre  Mountain  limestone). 

Mississippian  (upper)  : Western  Utah  (Gold  Hill  district). 

T.  B.  Nolan,  1930  (Wash.  Acad.  Sel.  Jour.,  vol.  20.  No.  17,  Oct.  19.  pp.  421-432). 
Herat  sh.  tnemb.  of  Ochre  Aftn  1*. — Thin  and  poorly  exposed  horizon  of  black  sh. 
interbedded  with  as.,  lying  1,700 ± ft.  above  base  of  western  facies  of  Ochre  Mtn  Is. 
Named  for  exposures  near  Herat  claims,  Gold  Hill  quad. 

See  also  U.  S.  G.  S.  P.  P.  177,  1934. 


Herbert  conglomerate. 

Pennsylvanian  (early  Pottsville) : Southeastern  Tennessee  (Bledsoe,  White, 
Van  Buren,  Hamilton,  and  Cumberland  Counties). 

W.  A.  Nelson,  1925  (Term.  Dept.  Ed.,  Dlv.  Geol.  Bull.  33A,  pp.  49-60,  and  under 
county  descriptions).  Basal  menib.  of  Bonair  sh.  Consists  of  40  to  150  ft.  of 
soft,  light-yellow  ss.,  coarse  grained  and  In  places  conglomeratic.  Underlies 
Eastland  sh.  lentil  of  Bonair  ss.,  and  rests  on  Whitwell  sh.  Best  measurement  was 
taken  on  Glade  Creek  just  N.  of  where  old  road  from  Herbert,  Bledsoe  Co.,  to 
Sparta  crosses  this  stream. 

t Herculean  shale  member.  (In  Monterey  group.) 

Miocene:  Central  western  California  (San  Pablo  region). 

C.  E.  Weaver,  1909  (Calif.  Unlv.  Pub.,  Bull.  Dept.  Geol.,  vol.  5,  p.  251).  Herculean 
eh.  memb.  of  Monterey  fm.,  underlies  Quercan  ss.  In  San  Pablo  region.  [Derivation 
of  name  not  stated.] 

Replaced  by  Hercules  sh.  memb. 

Hercules  shale  member  (of  Briones  sandstone). 

Miocene  (upper)  : Western  California  (San  Francisco  region). 

A.  C.  Lawson,  1914  (U.  8.  Q.  S.  San  Francisco  folio,  No.  193).  Hercules  sh.  memb.-— 
Bituminous  sh.,  500  ft.  thick,  forming  a memb.  of  Briones  ss.  Named  for  Hercules 
Station,  on  San  Pablo  Bay. 

Hercules  limestone. 

Millers’  local  name  for  an  ore-bearing  Is.,  0 to  4 ft.  thick,  in  lower  part 
of  Oquirrh  fm.  (Penn.),  Stockton  dist.,  central  northern  Utah.  Lies  90 
ft.  below  Rambler  Is.  and  150  ft.  above  St.  Patrick  Is.  Exposed  in 
Hercules  claim.  (See  U.  S.  G.  S.  P.  P.  173,  1932.) 

Herendeen  limestone. 

Lower  Cretaceous:  Southwestern  Alaska  (Alaska  Peninsula). 

W.  W.  Atwood,  1911  (U.  S.  G.  S.  Bull.  467,  pp.  25,  39,  etc.).  Herendeen  Is. — 
Aren.  1h.,  800  ft.  thick,  light-gray,  locally  cross-bedded.  Exposed  from  Herendeen 
Bay  to  Port  Moller.  Underlies  Chlgnlk  fin.  (Upper  Cret.)  and  overlies  Staniuko- 
vioh  sh.  Contains  Lower  Cret.  fauna. 

Herington  limestone.  (In  Sumner  group.) 

Permian:  Eastern  Kansas,  central  northern  Oklahoma,  and  southeastern 
Nebraska. 

J.  W.  Beede,  1909  (Kans.  Acad.  Sci.  Trans.,  vol.  21,  pt.  2,  p.  253).  Herinyton  Is. — 
Variable  lss.,  including,  in  upper  part,  soft  geodiferous,  flaggy  layers ; also  harder 
layers,  more  massive,  very  fossillferous,  and  of  buff  shade ; and  to  S.  coarser  Is. 
Thickness  12  to  15  ft.  Overlies  Enterprise  shales  and  underlies  Pearl  shales.  All 
Included  In  Murion  stage. 

N.  W.  Bass,  1929  (Kans.  Geol.  Surv.  Bull.  12,  in  cooperation  with  U.  8.  GeoL  Survey). 
“M&rlon  fm.”  abandoned  and  Herington  Is.  elevated  to  rank  of  a fm.  In  Sumner 
group.  Overlies  Enterprise  sh.,  probably  with  slight  uncon.,  and  underlies  Welling- 
ton fm.  (redefined  to  include  t Pearl  sh.  at  base).  [This  is  present  approved 
definition  of  U.  S.  Geol.  Survey.] 

161027°— 38 60 
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R.  C.  Moore,  1930  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook,  p.  12), 
discarded  Enterprise;  revived  Pearl  sb.  (restricted)  for  beds  overlying  Herington 
Is. ; greatly  restricted  Wellington  fm. ; applied  Paddock  sh.  to  beds  immediately 
underlying  Herlngton  1b.  ; and  treated  Herington  as  top  memb.  of  his  Nolan*  la 
(new).  These  changes  have  not  yet  been  considered  by  U.  8.  Geol.  Survey  for  Its 
publications. 

See  Kans.-Nebr.  Perm,  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Named  for  Herington,  Dickinson  Co.,  Kans. 

Herkimer  sandstone. 

Silurian:  Central  New  York. 

G.  H.  Chadwick,  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29,  pp.  327-308).  Herkimer  — 
This  name  is  derived  from  Herkimer  Co.,  and  Is  here  applied  to  Upper  Clinton 
“gray  band”  of  Eaton,  which  stretches  conspicuously  across  southern  part  of  this 
county  with  a max.  thickness  of  70  or  80  ft.  at  type  loc.  on  Steeles  Creek,  5 ml. 
SW.  of  Herkimer  village.  Fossils  listed.  We  believe  the  Herkimer  is  only  a ss. 
phase  of  the  Phoenix  [ah.].  Overlies  Vanhomsville  ss.  and  underlies  Donnelly 
iron  ore.  [Is  a part  of  Clinton  fm.] 

Herkimer  limestone. 

Middle  Cambrian:  Central  northern  Utah  (Tlntlc  district). 

W.  Llndgren  and  G.  F.  Loughlln,  1919  (U.  S.  G.  S.  P.  P.  10T).  Herkimer  U. — 
Mottled  shaly  Is.,  consisting  of  bluish-black,  dense,  carbonaceous  Is.  mottled  by 
thin  discontinuous  layers  or  blotches  of  yellowish-brown  material  rich  in  iron 
and  clay.  Thickness  225  to  235  ft.  Underlies  Bluebird  Is.  and  overlies  Dagrnar 
Is.  Named  for  Herkimer  shaft,  E.  of  Quartzite  Ridge. 

Herman  Creek  lava. 

Pleistocene:  Southwestern  Washington  and  central  northern  Oregon. 

R.  W.  Chaney,  1918  (Jour.  Geol.,  vol.  20,  No.  7,  pp.  677-692),  described  rocks  of 
gorge  of  Columbia  River,  Oreg.  and  Wash.,  and  applied  Herman  Creek  lava 
(andesitic  basalt)  to  rocks  overlying  so-called  Satsop  fm.  and  underlying  gravels 
and  river  terraces  of  recent  origin.  He  repeated  this  section  In  Unlv.  Chicago 
Cont.  Walker  Mus.,  vol.  2,  No.  5,  1920.  Herman  Creek  is  in  Hood  River  Co„ 
Oreg. 

Hermansville  limestone. 

Lower  Ordovician:  Northwestern  Michigan  (Menominee  district). 

C.  R.  Van  Hise  and  W.  8.  Bayley,  1900  (U.  8.  G.  8.  Menominee  folio,  No.  02). 
Hermansville  Is. — Coarse-grained  ss.  with  abundant  calc,  cement  alternating  with 
pure  dol.  or  oolitic  beds.  Thickness  100  ft.  max.  Of  Chaxy  and  Beekmantowa 
age.  Overlies  Lake  Superior  ss.  Is  youngest  fm.  In  Menominee  diet. 

R.  A.  Smith,  1914  (Mich.  Geol.  and  Biol.  Surv.  Pub.  14,  geol.  ser.  11,  p.  22).  The 
Calclferous  or  Lower  Mag.  ss.  (200  to  250  ft.  thick  in  wells  along  Green  Bay), 
or  perhapa  only  lower  part  of  it,  is  represented  by  Hermansville  Is. 

Named  for  exposures  near  Hermansville,  Menominee  Co. 

Hermit  shale.  (Of  Aubrey  group.) 

Permian : Northern  Arizona,  southern  Utah,  and  southeastern  Nevada. 

L.  F.  Noble.  1922  (U.  8.  G.  8.  P.  P.  131B,  pp.  20,  28,  04-f ).  Hermit  sh. — Deep 
brick-red  Bandy  shales  and  fine-grained  friable  sss.,  267  to  317  ft.  thick  at  Hermit 
Basin,  the  type  loc.  Uncon.  overlie  Supai  fm.  as  herein  redefined,  but  formerly 
Included  In  Supai  fm.  under  the  designations  “sh.  of  Supai  fm.”  and  ‘‘upper  Supai 
ah.”  The  beds  are  separated  from  Supai  fm.  because  of  uncon.  at  their  base  and 
fact  that  they  contain  plants  and  other  fossils  of  Perm,  age;  the  underlying  Supai 
fm.  as  here  redefined  being  considered  of  Penn,  age,  but  possibly  of  Perm,  age  in 
its  upper  part.  Lithologically  the  Hermit  sh.  resembles  many  beds  of  sandy  sh. 
In  the  Supai,  but,  unlike  the  Supai,  It  contains  no  massive  hard  layers  of  cross- 
bedded  ss.,  and  the  more  sandy  bods  In  the  Hermit  are  prevailingly  reddish,  not 
buff,  as  they  are  In  the  Supai.  Thin  platy  lamination  is  most  prominent  structural 
characteristic  of  Hermit  sh.  Thickness  varies  from  possibly  less  than  75  ft.  in 
region  about  Tanner  Canyon  to  500  + ft.  W.  of  Bass  Canyon.  Underlies  Coconino  ss. 
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Hermitage  formation. 

Middle  Ordovician  (Trenton) : West-central  Tennessee  and  southern  Ken- 
tucky. 

C.  W.  Hayes  and  E.  0.  Ulrich,  1003  (U.  S.  G.  S.  Columbia  folio.  No.  95.  p.  1). 
Hermitage  fm. — Even-bedded,  alternating  thin  layers  of  argilL  or  siliceous  blue  Is. 
and  gray  or  bluish  sh.  in  lower  third,  and  heavier-bedded  siliceous  subgranular  Is., 
more  or  less  strongly  phosphatlc.  In  middle  and  upper  parts.  Thickness  40  to  70  ft. 
Of  early  Trenton  age.  Uncon.  overlies  Carters  Is.  and  underlies  Bigby  Is. 

Named  for  occurrence  at  Hermitage  Station,  Davidson  Co. 

Hermon  type. 

Name  applied  by  A.  F.  Bnddlngton  (N.  T.  State  Mus.  Bull.  281,  1929,  pp. 
52-81)  to  a porphyritic  granite  in  NW.  Adirondacks  (Lewis  and  Jeffer- 
son Counties)  Intrusive  into  Grenville  series.  Derivation  of  name  not 
stated.  Age  relations  to  nonporphyritic  Alexandria  type  of  granite  not 
determined. 

Hermosa  formation. 

Pennsylvanian:  Southwestern  Colorado,  southeastern  Utah,  northeastern 
Arizona,  and  northwestern  New  Mexico. 

W.  Cross  and  A.  C.  Spencer.  1809  (U.  S.  G.  S.  La  Plata  folio,  No.  60,  p.  8).  From 
section  displayed  in  Animas  Valley  and  at  Blco  we  can  assume  presence  of  other 
sed.  fms.  below  Dolores  fm.  (oldest  exposed)  In  La  Plata  dome.  These  embrace 
Rico  and  Hermon o (Carbf.),  the  Ouray  (Dev.),  and  the  Ignacio  (Camb.),  all  in 
apparent  structural  conformity. 

W.  CrosB  and  A.  C.  Spencer,  1900  (U.  8.  O.  8.  21st  Ann.  Rept.,  pt.  2,  p.  48).  Her- 
moso  fm.— The  upper  part  is  a complex  of  shales  with  occasional  lss. ; middle 
part  Is  many  bands  of  massive  dark-gray  Is.,  often  highly  fosslllferouB,  alternating 
with  sbs.  and  cgls. ; lower  part  is  greenish-gray  sss.  and  shales,  the  latter  some- 
times nearly  black.  Thickness  1,800  ft.  Underlies  Rico  fm.  and  overlies  Dev.  Is. 
and  qtzlte.  Named  for  Hermosa  Creek,  Colo. 

W.  Cross  and  E.  Howe,  1905  (U.  8.  G.  8.  Sllverton  folio,  No.  120),  applied  Molat  fm. 
to  75  ft.  of  Penn,  strata  which  intervene  btw.  Hermosa  fm.  and  Ouray  Is.  and 
which  are  absent  In  area  where  Hermosa  fm.  was  first  defined. 

In  SE.  Utah  and  parts  of  SW.  Colo,  the  intrusive  Paradox  fm.  Intervenes 
below  Hermosa  fm.  and  is  believed  by  J.  B.  Iteeside,  Jr.,  and  A.  A.  Baker 
to  be  younger  than  Molas  is. 

R.  Roth,  1934  (A.  A.  P.  G.  BulL,  vol.  18,  No.  7,  p.  945).  Since  Spencer  gave  no 
specific  type  loc.  for  Hermosa  fm.,  the  type  section  has  been  selected  as  In  secs. 
26  and  35,  T.  37  N.,  R.  9 W.,  La  Tlata  Co..  Colo.,  for  following  reasons:  (1)  It  is 
easy  of  access,  as  main  highway  btw.  Durango  and  Sllverton  passes  through  the 
area  : (2)  total  thickness  (2.146  ft.)  is  approx,  same  as  max.  given  by  Spencer  for 
the  Hermosa ; (3)  the  section  Is  In  area  considered  typical  of  the  Hermosa  by 
Spencer  and  is  well  within  the  area  mapped  as  Hermosa  by  Colo.  GeoL  Surv. 
Fauna  of  typical  Hermosa  Is  of  Cherokee  age. 

Herndon  oil  sand. 

Name  proposed  by  A.  F.  Crider  (A.  A.  P.  G.  Structure  symposium,  vol.  2, 
1929,  p.  181)  for  reddish  sharp  quartz  sand,  forming  oldest  producing 
horizon  in  Pine  Island  oil  field,  Caddo  Parish,  La.  Lies  in  Trinity  group 
(of  Comanche  age),  198  ft.  below  Dixie  oil  horizon.  Named  for  Texas 
Co.’s  Herndon  No.  A®  well,  which  first  produced  from  this  sand. 

Hernshaw  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  Hennen  and  D.  B.  Reger,  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Mingo 
Counties,  p.  155).  Hernshaw  se. — Massive,  medium-grained,  micaceous  and  grayish 
brown.  Thickness  20  to  50  ft.  Underlies  Little  Chilton  coal  and  overlies  Hern- 
sbaw  coal.  Named  for  Hernshaw,  Kanawha  Co. 
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Herod  gravel  member  (of  Manhasset  formation). 

Pleistocene:  Southeastern  New  York  (Long  and  Fishers  Islands)  and 
islands  of  southeastern  New  England  (Marthas  Vineyard,  Block  Island, 
and  probably  Cape  Cod). 

M.  L.  Fuller,  1005  (Geol.  Soc.  Am.  Bull.,  vol.  16,  pp.  367-390).  Herod  gratel. — 
Sandy  gravels,  with  good  proportion  of  pebbles,  mainly  of  granitic  rocks.  30  to 
100  ft.  thick.  Uncon.  underlies  Montauk  drift  and  conformably  overlies  Jacob 
sand.  Correlated  with  Illlnoian  stage  of  Mississippi  Valley. 

M.  L.  Fuller,  15)06  (Sci.,  n.  8.,  vol.  24,  pp.  467-469).  Herod  grovel  (glacial)  occurs 
at  nearly  all  points  from  Long  Island  to  Boston. 

F.  G.  Clapp,  1908  (Geol.  Soc.  Am.  Bull.,  vol.  18.  table  opp.  p.  512).  Herod  grovel 
Is  Lower  Manhasset  and  beds  overlying  Montauk  till  are  Upper  Manhasset. 

M.  L.  Fuller,  1914  (U.  S.  G.  S.  P.  P.  82).  Herod  gravel  memb.,  basal  memb.  of  Man- 
hasset fm.  In  some  places  prevailingly  sandy,  in  others  chiefly  gravel  ; In  places 
the  lithologic  change  is  abrupt  vertically  and  horizontally ; in  general  more  sand 
toward  base  and  more  gravel  toward  top ; in  its  more  normal  phases  the  deposit 
consists  of  an  alternation  of  tbin  layers  of  sand  and  gravel,  the  whole  having  a 
gravelly  aspect.  Underlies  Montauk  till  memb.  of  Manhasset  fm.  and  overlie* 
Jacob  sand.  Time  of  deposition  called  Herod  subatagc.  Correlated  with  begin- 
ning of  lllinoian  stage  of  Mississippi  Valley. 

J.  B.  Woodworth,  1934  (Harvard  Coll.  Mus.  Comp.  ZooL  Mem.,  vol.  52).  Herod 
gravel  memb. — Basal  memb.  of  Manhasset  fra.;  glacial  sand  and  gravels;  O to 
100  ft.  thick.  Conformably  overlies  Jacob  sand  and  conformably  underlies  Montauk 
till  memb.  of  Manhasset  fm.  Present  on  Marthas  Vineyard,  Block  Island,  and 
probably  on  Cape  Cod. 

F.  G.  Wells,  1935  (Geol.  Soc.  Am.  Proc.  1934,  p.  121),  regarded  Manhasset  fm.  as  of 
Wisconsin  age. 

Herod  substage. 

The  time  covered  by  deposition  of  Herod  gravel  memb. 

Herrin  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian : Southeastern  and  southwestern  Illinois  (Saline  County). 

G.  H.  Cady,  1920  (III.  State  Acad.  Sci.  Trans.,  vol.  19,  p.  202).  The  la.  cap  rock 
ot  Herrin  No.  0 cool,  which  1 shall  call  the  Herrin  l*.,  since  it  is  so  commonly 
associated  with  Herrin  coal.  Is  an  Impure,  earthy  dark-gray,  dirty. looking  Is.  that 
breaks  with  a sulinterv  fracture.  Where  exposed  along  streams  it  spalls  off  In 
Hngular  fragments  showing  little  structure.  Contains  fossils. 

A.  H.  Bell,  C.  Ball,  and  L.  McCabe,  1931  (III.  Geol.  Surv.  Press  Bull.  19),  show  2 Vi  ft 
of  Bh.  btw.  Herrin  Is.  memb.  and  Herrin  coal  in  pans  of  Perry  Co.,  and  give  thick- 
ness of  Herrin  Is.  as  4 % to  b ft. 

Ilerschel  quartzite. 

Mesozoic  (Lower  Cretaceous  ?)  : Southeastern  Arizona  (Tombstone  dis- 
trict). 

J.  A.  Church.  1903  (Am.  Inst.  Min.  Kngrs.  Trans.,  vol.  33,  pp.  3-37).  Hertchtl 
quite. — Dense  flne-grained  qtxite,  270  ft.  thick.  Underlies  White  lime  and  over- 
lies Lucky  Cuss  Is.  in  Tombstone  dlst. 

F.  L.  Kansome,  1920  (U.  S.  G.  8.  Bull.  710D).  Ilerschel]  qtxite  of  Church  is  Meso- 
zoic, probably  Comanche  (Lower  Cret.). 

Hersey  red  shale  member  (of  Pembroke  formation). 

Silurian  (late)  : Southeastern  Maine. 

E.  8.  Bastin  and  H.  S.  Williams.  1014  (U.  8.  G.  8.  Easlport  folio.  No.  192.  pp.  0-71. 
Hersey  red  qh.  memb. — Chiefly  purplish  red  fosslliferous  sh. ; includes  some  gray 
sh.  like  that  ot  Leighton  memb.  Thickness  2.700  ft.  Top  memb.  of  Pembroke  fm. 
Separated  from  older  Leighton  gray  sh.  memb.  by  rhyolite  tuff.  Named  for  ex- 
posures ou  Hersey  Neck,  Pembroke  Twp,  Washington  Co. 
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Hertha  limestone.  (In  Kansas  City  group,  Kansas.) 

Hertha  limestone  member  (of  Kansas  City  formation,  Missouri). 

Pennsylvanian : Eastern  Kansas,  southeastern  Nebraska,  northwestern 
Missouri,  and  southwestern  Iowa. 

G.  I.  Adams,  1899  (Karin.  Acad.  Sci.  Trans.,  vol.  16.  pp.  58,  59).  Hertha  l*. — Ls. 
composing  lower  memb.  of  Erie  fin.  and  forming  escarpment  extending  W.  from 
Hertha  [Neosho  Co.,  Kant.],  crossing  I^ibette  Creek  8.  of  Galesburg  and  following 
Its  W.  bluff  for  considerable  distance,  terminating  in  mounds  W.  of  Altamont.  Over- 
lain by  Mound  Valley  Is. 

G.  I.  Adams.  1903  (U.  8.  G.  8.  Bull.  211,  pp.  34,  35).  Hertha  la.  is  here  Introduced 
for  the  1mm.  succeeding  Upper  Pleasanton  shales  (Dudley  sh.)  as  exposed  In  vicinity 
of  Hertha.  Haworth  (1898)  nays  this  Merles  of  beds  Ih  probably  a continuation  of 
Bethany  Falls  Is.,  a term  first  used  by  Broadhead  (1872)  for  the  fm.  at  Bethany. 
Harrison  Co.,  Mo.,  a distant  locality.  Should  this  correlation  be  established, 
Bethany  would  displace  Hertha.  Underlies  Galesburg  sh.  Thickness  10  to  20  ft. 
Tli ins  out  in  hills  NW.  of  Altamont.  Fossils  listed. 

G.  I.  Adams,  1904  (U.  8.  G.  8.  Bull.  238).  Hertha  la.  overlies  Dudley  sh.  and  under- 
lies Ladore  sh.,  which  Is  separated  from  Galesburg  sh.  by  Mound  Valley  Is.  [Bethany 
Falls  Is.]. 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines,  vol.  13).  Hertha  la. 
memb. — Basal  memb.  of  Kansas  City  fm.  and  of  Missouri  group.  Underlies  Ladore 
sh.  memb.  and  overlies  Pleasanton  fm.  Galesburg  sh.  memb.  rests  on  Bethany  Falls 
Is.,  which  lies  on  Ladore  sh. 

For  many  succeeding  years  the  definition  of  Hertha  Is.  was  for  the  ls.  over- 
lying  Dudley  sh.  and  underlying  Ladore  sh. 

K.  C.  Moore,  1932  (Kans.  Geol.  80c.  6th  Ann.  Field  Conf.  Guidebook,  pp.  90,  97), 
stated  that  “so-called  Hertha  Is.  at  Hertha  Is  really  Bethnny  Falls  ls.”  (which 
has  priority),  and  introduced  Sniobor  la.  for  upper  of  the  lss.  called  Hertha  by 
Hinds  and  Greene,  and  Schubert  Creek  la.  for  lower  Is.  called  Hertha  by  Hinds  and 
Greene. 

N.  I).  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  p.  24).  J.  M.  Jewett  (Kans.  Acad. 
Sci.  Trans.,  vol.  36.  1933,  p.  134)  rightly  concluded  the  Is.  at  Hertha  to  which 
Adams  in  1903  applied  name  Hertha  is  Bethany  Falls  Is.  In  1904  (U.  8.  G.  8. 
Bull.  238,  pp.  14  and  16)  Adams  published  maps  of  area  immediately  N.  of  Hertha 
in  which  first  ls.  below  the  Bethany  Falls  ( — Mound  Valley  Is.)  was  indicated  as 
Hertha.  This  lower  Is.  ls  the  6-foot  Is.  cropping  out  at  Hertha,  and  not  the  ons 
shown  as  Hertha  in  previous  publication.  The  reason  for  this  confusing  change 
in  ninpplng  was  not  given  in  text.  The  early  Kans.  Surv.  follow.*!  this  second 
usage  of  Adams,  so  thut,  excepting  original  definition,  the  name  Hertha  has  been 
consistently  applied  to  lower  Is.  of  Bronson  group  [of  Newell,  not  Bronson  group 
of  R.  C.  Moore.  1935,  which  includes  150  ft.  of  underlying  beds  called  Bronaon  fm. 
by  Moore J.  It  was  discovered  by  F.  C.  Greene,  R.  C.  Moore,  and  me,  in  special 
field  investigation  of  Hertha  problem,  that  lower  Is.  cropping  out  at  Hertha  Is  con- 
tinuous across  E.  Kans.,  und  (contrary  to  Jewett’s  1933  conclusion)  is  in  part — the 
Is.  at  Kansas  City  that  has  in  past  been  called  Hertha.  It  does  not  seem  advisable 
to  suppress  Hertha  on  ground  it  ls  synonym  of  Bethany  Falls.  In  Adams’  final 
usage  and  subsequent  work  it  appears  there  has  been  consistent  application  of 
Hertha  to  one  ls.  unit,  the  lower  of  the  Bronson  or  “triple  system”  of  early  writers. 
I propose  here  to  retain  Hertha  in  formatlonal  sense,  for  the  Is.  cropping  out  at 
Hertha,  and  for  its  Immediate  correlatives.  In  tracing  the  Hertha  southward  from 
Kans.  [Hertha?]  It  was  discovered  by  Greene,  Moore,  and  me  that  the  unit  is  added 
to  above,  so  that  over  much  of  E.  Kans.  it  is  divisible  into  2 members,  of  unlike 
lithology,  commonly  separated  by  some  sh.  The  upper  memb.  was  thought  to  be 
Jewett’s  Schubert  Creek  Is.,  and  the  lower  one,  so  well  developed  in  NE.  Kans.  and 
adjacent  parts  of  Mo.,  is  here  termed  Sniabar  la.,  from  exposures  along  Sniabar 
Creek  in  8E.  part  of  Jackson  Co.,  NW.  Mo. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22.  pp.  79.  80).  It  is  agreed  the  beds 
called  Htr-tho  by  Hinds  ond  Greene  at  Kansas  City  sre  same  as  Hertha  Is.  at  type 
loc.  The  names  Kim  Branch  [ah  ],  Sniabar  [to.l.  Tenniaon  Creek  [ah.],  and  Schubert 
Creek  [to.  1 are  not  required  and  will  not  be  recognized.  Critzer  Is.  may  prove  use- 
ful, but  is  not  here  recognized.  Hertha  la.  is  considered  to  comprise  first  important 
ls.  unit,  locally  divided  by  sh.  Into  2 or  more  beds,  below  Middle  Creek  Is.  memb. 
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of  Swope  Is.  Thickness  of  Bh.  interval  btw.  top  of  Hertha  and  base  of  Middle  Creek 
(or,  in  S.t  where  Middle  Creek  disappears,  the  base  of  the  Bethany  Falls)  ranges 
from  2 to  50  ft.  or  more.  The  Hertha  is  basal  fro.  of  Bronson  group  and  rest* 
conformably  on  Bourbon  fm.  Black  fissile  sh.  Immediately  underlies  it  near  Hertha 
and  to  8.  Thickness  of  Hertha  4 ft.  to  locally  30  ft.  in  N.  part  of  Bourbon  Co^ 
where  upper  and  lower  members  are  separated  by  15  ft.  of  sh.  The  Hertha  extends 
from  south-central  Iowu  to  Labette  Co.,  Kans.,  but  is  not  known  to  reach  Okla. 
line.  Definition  and  description  given  by  Adams  in  1903  and  his  strat.  section 
in  his  1904  paper  agree  in  indicating  that  rock  he  intended  to  name  Hertha  is  the 
one  exposed  Just  E.  of  Hertha. 

See  Kans.-Nebr.  chart  complied  by  M.  G.  Wllmarth,  1936. 

Hess  thin-bedded  limestone  member  (of  Leonard  formation). 

Permian:  Western  Texas  (Marathon  region). 

J.  A.  Udden,  1917  (Univ.  Tex.  Bull.  1753,  p.  43,  pi.  3).  Hess  fm. — Lss.,  mostly  turn 
bedded,  but  also  contain  several  layers  5 to  10  ft.  thick;  a good  part  of  Is.  is 
oolitic;  some  sss.  and  shales,  mostly  in  lower  400  ft.;  Is.  cgl.  10  to  40  ft.  thick 
at  base.  Color  of  shales  and  lss.  mostly  light  gray.  Thickness  2,150  ft.  Extension 
of  the  Hess  W.  from  Leonard  Mtn  is  uncertain.  It  may  be  present  in  lower  part 
of  Leonard  Mtn.  Uncon.  overlies  Wolfcamp  and  G&pt&nk  fms.,  from  which  it  is 
distinguished  by  small  development  of  arglll.  and  sandy  material  and  by  absence 
of  conglomeratic  material,  except  in  basal  cgl.  Distinguished  from  overlying 
Leonard  fm.  by  having  well-defined  bedding  planes.  Greatest  development  In  old 
Hess  ranch,  Glass  Mtns. 

See  also  under  Leonard  fm. 

P.  B.  King,  1931  (Univ.  Tex.  Bull.  3038,  pp.  57-69).  Hess  fm.  has  not  been  well 
understood  because  of  its  great  lateral  variation  in  lithology  and  thickness.  In  his 
section  on  Leonard  Mtn  Udden  provisionally  placed  in  Leonard  fm.  massive  Ire. 
regarded  by  us  as  Hess,  though  he  recognized  the  possibility  that  the  Hess  might 
be  present  there.  The  type  sections  of  the  two  fms.  therefore  overlap.  The  contact 
is  now  placed  at  the  natural  line  of  subdivision  btw.  siliceous  shales  above  and 
massive  lss.  below.  In  E.  part  of  Glass  Mtns  the  ness  is  a great  mass  of  Is., 
prevailingly  thin  bedded  and  dolomltic,  2.130  ft.  thick.  To  E.  the  lss.  are  partly 
replaced  by  varicolored  marls  and  shales.  In  W.  part  of  Glass  Mtns  the  fm.  is  less 
than  100  ft.  thick  in  places,  and  consists  of  massive  light-gray  pure  Is.  Because 
of  these  differences  the  fm.  can  be  divided  into  an  eastern  and  a western  facies, 
with  div.  line  lying  on  Hess  ranch  E.  of  Leonard  Mtn.  Contact  btw.  Hess  and 
Leonard  fms.  is  here  interpreted  as  conformable,  but  many  puzzling  features  remain 
to  be  explained.  Contact  is  well  exposed  SW.  from  Leonard  Mtn  to  Dugout  Mtn, 
where  the  Leonard  is  900  to  1,800  ft.  thick  and  the  Hess  only  a few  hundred  ft. 
thick.  It  is  also  well  exposed  NE.  from  Wood  ranch,  where  Leonard  is  250  ft 
thick  and  Hess  more  than  2,000  ft.  thick.  In  neither  area  is  there  any  evidence 
of  erosion.  Faunas  of  Hess  and  Leonard  fms.  are  similar,  but  there  are  certain 
characteristic  elements  in  each  not  shared  by  the  other,  though  both  are  of  same 
facies.  Although  max.  thickness  of  each  fm.  appears  to  be  mutually  Inclusive  of 
the  other,  the  distinctive  quality  of  the  two  faunas  seems  to  argue  against  an 
intergradatinnal  relationship.  The  westward  thinning  of  the  Hess  is  result  of  an 
overlap  on  uplifted  Wolfcamp  beds  and  not  the  result  of  pre-Leouard  erosion  or 
the  intergradation  of  Hess  and  Leonard  facies. 

P.  B.  King,  1934  (€>eol.  Soc.  Am.  Bull.  vol.  45,  pp.  730-732).  The  Hess  fm.  of 
previous  repts  is  contemp.  with  and  grades  into  lower  part  of  Leonard  fm.  It  is 
therefore  here  designated  Hess  thin-bedded  Is.  memb.  of  Leonard  fm. 

Hesse  quartzite.  (In  Chilhowee  group.) 

Lower  Cambrian : Eastern  Tennessee  and  western  North  Carolina. 

A.  Keith.  1895  (U.  S.  G.  S.  Knoxville  folio.  No.  16.  p.  3).  Hesse  ss.— Fine  white 
massive  ss.,  formed  of  round  quartz  grains.  Thickness  more  than  500  ft.  Overlies 
Murray  sh.  Underlies  Aplsoti  sh.  [In  parts  of  NE.  Tenn.  is  overlain  by  Shady 
doL] 

Named  for  Hesse  Creek,  Blount  Co.,  Tenn. 
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Heumader  shale.  (In  Oread  limestone.) 

Pennsylvanian:  Eastern  Kansas,  northwestern  Missouri,  and  southeastern 
Nebraska. 

R.  C.  Moore,  1932  (Hans.  Oeol.  80c.  Cth  Ann.  Field  Conf.  Guidebook,  pp.  94,  96). 
Heumader  sh.  memb. — Thin  sh.  near  top  of  Oread  Is.,  underlying  Hereford  Is.  memb. 
and  overlying  Plattsmoutb  Is.  memb.  I On  p.  52  it  Is  described  as  consisting  of 
2 ft.  of  dark-bluish  sh.  with  thin  yellow  streaks.] 

R.  C.  Moore.  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  48,  167-168).  The  few  ft.  of  ah. 
that  lies  btw.  base  of  Hereford  Is.,  where  that  memb.  is  present,  and  top  of  Platts- 
mouth  Is.  may  be  termed  Heumader  sh.  and  classed  as  a memb.  of  Oread  fm.  The 
sh.  Is  clayey  to  sandy  and  usually  appears  dark  gray.  Thickness  almost  0-10  ft. 
Where  Hereford  Is.  is  absent  the  Heumader  and  possibly  shaly  equivalents  of  the 
Hereford  are  not  differentiated.  Although  strat.  continuity  with  units  classified  as 
parts  of  Oread  fm.  is  recognized,  the  sh.  next  above  the  Plattsmoutb  is  then  in- 
cluded with  Kanwaka  sh.  Type  loc.,  Heumader  quarry,  bluffs  of  Missouri  River 
just  N.  of  8t.  Joseph,  Mo. 

Heuvelton  sandstone. 

Upper  Cambrian:  Northern  New  York  (St.  Lawrence  Valley). 

G.  H.  Chadwick,  1915  (Geol.  Soc.  Am.  Bull.,  vol.  26.  pp.  289-291).  Heuvelton 

(“ Twenty-loot ”)  — Name  introduced  with  Prof.  Cushing's  consent,  for  the  heavy 

white  ss.,  recognized  Independently  by  him  and  by  writer,  which  from  its  resistant 
nature  has  proved  most  valuable  stratum  in  Canton  quad,  for  solution  of  strat. 
problems.  Is  characterized  by  ScoUthue  canadensis  and  by  large  gastropods  suggest- 
ive of  Ord.  age,  but  it  seems  conformable  to  underlying  Theresa  mixed  beds  or 
fm.  as  restricted  by  Ulrich.  Assigned  to  Ord.  (?).  Is  uncon.  overlain  by  Bucks 
Bridge  mixed  beds  or  fm.,  which  is  approx. =Tribes  Hill. 

H.  P.  Cushing,  1916  (N.  Y.  State  Mus.  Bull.  191).  There  is  some  evidence  that  still 
another  fm.  will  have  to  be  separated  from  upper  part  of  the  Theresa,  including: 
(1)  What  we  have  mapped  as  Heuvelton  ss.  lentil  of  Theresa  fm. ; (2)  the  beds  btw. 
this  ss.  and  base  of  [overlying]  Tribes  Hill;  and  (3)  the  30  ft.  more  or  less  of 
sandy  beds  Just  under  this  ss.  But  evidence  Is  not  yet  decisive,  and  lithologically 
the  beds  are  much  like  those  of  the  Theresa,  with  which  they  form  a convenient 
lithologic  unit.  [In  places  in  this  rept  Cushing  applied  Heuvelton  div.  to  the  3 beds 
enumerated  above.] 

G.  H.  Chadwick,  1920  (N.  Y.  State  Mus.  Bull.  217,  218).  Heuvelton  white  ss. — 
White  vitreous  b s.,  0 to  25  ( ?)  ft.  thick,  often  with  decided  platy  structure,  much 
ripple  marking,  and  minor  cross-bedding.  Age  uncertain ; probably  Ozarklan. 
Seems  linked  stratlgraphlcally  with  Theresa  (Upper  Camb.)  below,  though  its  few 
fossils  suggest  a later  age.  This  is  “20-foot  ss.”  of  Prof.  Cushing,  which  according 
to  him  is  shown  by  its  relations  farther  W.  to  be  merely  a lentil  in  the  Theresa, 
though  on  our  meridian  it  constitutes  apparent  summit  of  thut  fm.  [But  he  in 
several  places  called  it  Heuvelton  fm.,  and  mapped  it  separately  from  Theresa.] 
No  marked  strat.  break  with  underlying  Theresa  mixed  beds.  Uucon.  [discon,  on 
another  page]  overlain  by  Bucks  Bridge  mixed  beds. 

Probably  named  for  Heuvelton,  St.  Lawrence  Co.,  NW.  N.  Y.,  In  Potsdam 
region. 

Hewett’s  Branch  sandstone.  (In  Allegheny  formation.) 

Pennsylvanian : Southeastern  Ohio. 

E.  Orton.  1884  (Ohio  Geol.  8urv.  vol.  5,  p.  116).  Hewett’s  Branch  ss.,  25  ft.  thick 
at  Carbondale,  Athens  Cb.  Underlain  by  Upper  Freeport  la.  and  separated  from 
overlying  Upper  Freeport  coal  by  6 feet  of  clay  aud  sh. 

Hewitt  sand. 

A subsurface  sand,  of  early  Penn,  age,  in  Hewitt  pool.  Carter  Co.,  central 
southern  Okla. 

Hewittville  calcilutltes  (or  beds). 

Lower  Ordovician  (Beek  man  town) : Northern  New  York  (Canton  quad.). 

G.  H.  Chadwick,  1920  (N.  Y.  State  Mus.  Bull.  217,  218,  p.  33).  Hewittville  caloilu- 
tites  in  columnar  section  ; Hewittville  beds  in  beading. — Upper  8 to  9 ft.  of  Bucks 
Bridge  mixed  beds  or  fm.  Consist  of  rather  argill.,  light  (smoky)  gray,  firm  and 
compact  dull  limy  mudstones  (calcilutltes  or  exceedingly  fine  calcareultes) ; weather 
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vivid  tones.  Cap  Bucks  Bridge  fm.  on  W.  bank  of  Raquette  River  just  below 
concrete  dam  of  lower  mills  at  Hewittville.  Elsewhere  these  beds  fall  to  appear, 
either  because  concealed  beneath  ledges  of  discon,  overlying  Ogdensburg  fm..  or 
been  use  discontinuous  through  erosion  or  lateral  change.  Questionable  whether 
they  belong  in  Bucks  Bridge  fm.,  but  since  no  break  Is  evident  at  supposed  contact 
It  has  not  Seemed  wise  to  separate  them  until  they  can  be  traced  farther  EX  Under- 
lain by  sandy  and  siliceous  dol.  of  rather  flaggy  structure  and  highly  fucoidal  a-  It 
weathers. 

Hiawatha  member  (of  Wasatch  formation). 

Eocene  (lower)  : Southwestern  Wyoming  and  northwestern  Colorado. 

W.  T.  Nightingale,  1930  (A.  A.  P.  G.  Bull.,  voL  14,  No.  8,  pp.  1019-1040).  In  thli 
paper  Hiawatha  tnemb.  Is  assigned  to  Wasatch  sediments  lying  below  Tipton  tongue 
fui.,  of  Green  River  age,  in  Vermilion  Creek  gas  area.  Gray  shales  constitute 
predominating  part  of  memb.,  although  there  Is  also  a minor  amount  of  green  to 
pink  sh.  and  considerable  lignite  and  dark  carbonaceous  sh.,  particularly  in  hlgh<ft 
1.000  ft.  A few  interbedded  layers  of  gray  to  buff  ss.  are  important  as  known  and 
possible  reservoirs  for  gas  and  perhaps  oil.  The  sss.  are  lenticular  and  range  from 
h f**w  inches  to  20  or  30  ft.  in  a few  hundred  ft.  Thickness  of  memb.  4,100  ± ft 
The  gas-producing  sands  occur  from  2,450  to  4,100  ft.  below  Tipton  tongue,  and 
range  from  3 to  45  ft.  in  thickness.  In  general  the  Hiawatha  beds  are  partly 
fluvintlle  and  partly  lacustrine.  Named  for  development  on  Hiawatha  and  We*t 
Hiawatha  domes,  Twps  12  N.,  Rs.  100  and  101  W..  Moffat  Co.,  Colo. 

W.  T.  Nightingale,  1935  (A.  A.  P.  G.  Bull.,  June).  Hiawatha  memb.  of  Wasatch  fm, 
is  partly  fresh  water,  partly  fluviatile,  and  partly  lacustrine.  Thickness  4,054  ft. 

Hickman  group. 

Pleistocene : Southwestern  corner  of  Kentucky. 

R.  II.  Ixmghridge,  1888  (Ky.  Geol.  Surv.  Rept.  Jackson's  Purchase  Region,  pp.  37—41). 
Hickman  ffroup. — Thick  buff-colored  clays  with  siliceous  claystone  at  top.  Believed 
to  be  older  than  Lignitic  group.  Included  in  Eocene.  I Later  studies  by  E.  W. 
Berry  showed  these  deposits  are  Pleist.  Loughridge’s  map  of  Jackson  Purchase 
region  is  dated  1885,  and  shows  Hickman  beneath  Lignitic.] 

Named  for  bluffs  of  Mississippi  River  at  Hickman,  Fulton  Co.  and  to  S. 

Hickman  sand. 

A subsurface  sand  in  Burbank  oil  field,  Okla. 

Hickory  sandstone. 

Upper  Cambrian:  Central  Texas. 

T.  B.  Comstock  and  E.  T.  Durable,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept.,  pi.  3,  pp. 
Ixi,  285).  Hickory  series. — Massive  as.  above,  coarse  cgl.  below.  One  very  char- 
acteristic and  persistent  division  is  a massive  white  to  buff  fine  pebbly  ss.,  almost 
qtzite,  near  top.  Thickness  150  to  250  ft.  Uncon.  overlies  Eparchean  group  and 
uncon.  underlies  Riley  series.  [Later  field  work  showed  f Riley  series  included 
Hickory  ss.  Top  of  Hickory  ss.  was  therefore  defined  by  8.  Paige  (U.  S.  G.  8. 
Llano-Burnet  folio,  No.  183,  1912)  as  top  of  highest  dominantly  sandy  beds. 
Thickness  350  ft.] 

Overlies  Llano  series  uncon.  and  underlies  Cap  Mtn  fin. 

Named  for  Hickory  Creek,  Llano  Co. 

Hickory  shale. 

An  abbreviated  form  of  Hickory  Creek  sh.  (Penn.,  Kans.-Nebr. ) used  by 
some  writers. 

Hickory  sand. 

Drillers’  term  for  an  oil  sand  in  NW.  Pa.  that  Is  said  to  lie  at  about  same 
horizon  as  Snee  or  Blue  Monday  sand. 

Hickory  Creek  shale. 

Pennsylvanian:  Eastern  Kansas,  northwestern  Missouri,  and  southeastern 
Nebraska. 

R.  C.  Moore,  1932  (Kane.  Geol.  Soe.  6th  Ann.  Field  Conf.  Guidebook,  pp.  93.  97). 
[See  under  Merriatn  la.  On  p.  46  Hickory  Creek  sh.  is  stated  to  be  ^ to  1 ft. 
thick.] 
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N.  I).  Newell,  1935  (Kans.  Geol.  8urv.  Bull.  21,  pp.  18,  69,  71-72).  Plattuburg  Is. 
divided  Into  3 members  (descending)  : Spring  Hill  Is.  memb.,  Hickory  Creek  sh. 
memb.,  and  Merrlam  Is.  memb.  The  Hickory  Creek  memb.  consists  of  1±  ft.  of 
black  carbonaceous  sh.,  which  to  S.  becomes  gray  or  yellowish  and  arglli.  Locally 
absent,  and  % ml.  E.  of  De  Soto  thickens  to  20  ft.  In  some  instances,  as  at  S. 
edge  of  sec.  29,  T.  13  8.,  R.  23  E.,  the  sh.  is  overlain  and  underlain  by  a peculiar 
ochery,  shaly  Is.  or  calc.  sh.  In  such  case,  for  convenience,  the  yellowish  shnly 
layer  is  considered  the  dlv.  btw.  the  upper  and  lower  Plattsburg.  Named  for 
stream  near  Peoria,  Franklin  Co. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Newell  is  author  of  this 
name. 

Hicks  formation. 

Upper  Cambrian:  Western  Utah  (Gold  Hill  district). 

T.  B.  Nolan,  1930  (Wash.  Acad.  Sci.  Jour.,  5th,  vol.  20.  No.  17,  Oct.  19,  pp.  421- 
432).  Hicks  fm. — Greater  part  consists  of  dolomite  similar  to  those  of  under- 
lying Lamb  dol.,  but  the  fm.  also  contains  lenticular  beds  of  ss.,  fossillferous  Is., 
and  In  one  place  sh.  Contains  early  Upper  Camb.  fossils.  Thickness  600  to  1,200 
ft.  Variation  in  thickness  believed  to  Indicate  uncon.  with  overlying  Chokecherry 
dol.,  of  Lower  Ord.  age.  Named  for  exposures  in  Hicks  Gulch,  in  North  Pass 
Canyon,  Gold  Hill  dlst. 

See  also  U.  8.  G.  S.  P.  P.  177,  1934. 

Hidden  Treasure  limestone. 

Misslssippian  (lower)  : Central  northern  Utah  (Ophir  district). 

F.  M.  Wlchman,  1920  (Eng.  and  Min.  Jour.,  vol.  110,  No.  12,  p.  563).  Overlying 
Gardner  dol.,  but  with  no  distinct  bdy  separating  them,  lies  what  is  called  in 
Ophir  the  Hidden  Treasure  Is.  It  might  be  considered  as  upper  part  of  the 
Gardner,  but  on  account  of  Its  value  as  an  ore-bearing  medium,  it  is  advisable  to 
give  it  a distinct  name.  It  forms  summit  of  Ophir  Hill,  where  all  that  remains 
of  It  Is  75  to  100  ft.  It  consists  of  coarsely  crystalline,  rather  soft  light-gray  to 
brownish  Is.,  with  interbedded  layers  of  thin  dark-colored  Is.  similar  to  that  In 
the  Gardner,  and  at  least  one  bed  of  dense  carbonaceous  sh.  Fossils  abundant. 

8.  G.  Olmstead,  1921  (Econ.  Geol.,  vol.  16,  pp.  443,  452,  453).  The  Upper  Pine 
Canyon  Is.  In  Ophir  dlst.  Is  locally  known  as  Hidden  Treasure  Is.  It  consists 
of  290  ft.  of  rather  pure  Is.  showing  many  fossils  and  some  chert  nodules.  The 
Lower  Pine  Canyon  Is.  is  locally  known  as  Chicago.  It  consists  of  390  ft.  of 
rather  dark-gray  blocky  Is.,  characterised  by  bands  of  dark  chert  1 to  2 In.  in 
thickness,  spaced  from  1 to  several  ft.  apart. 

J.  Gilluly,  1932  <U.  S.  G.  8.  P.  P.  173,  p.  145).  The  Hidden  Treasure,  Chicago,  and 
Sacramento  mines  are  all  in  Madison  Is.  The  Hidden  Treasure  ore  shoots  were 
In  general  in  upper  beds  of  the  Madison.  The  Chicago  and  Sacramento  ore  bodies 
showed  practically  no  tendency  to  be  limited  to  a single  strat.  horizon  but  passed 
up  and  down  through  the  section  as  they  were  followed,  although  both  were  in 
Madison  Is.  throughout. 

Higham  grit. 

Triassic  (V):  Southeastern  Idaho. 

G.  R.  Mansfield,  1915  (Wash.  Acad.  Scl.  Jour.,  vol.  5,  p.  492).  Higham  grit. — Basal 
memb.  of  Nugget  ss.  in  Fort  Hall  Ind.  Res.  Thickness  500  ft.  Underlies  Head- 
man Is.  memb.  of  Nugget. 

G.  R.  Mansfield.  1916  (Wash.  Acad.  Scl.  Jour.,  vol.  6,  pp.  32,  41).  Higham  grit  memb. — 
Coarse  white  to  pinkish  gritty  or  conglomeratic  ss.,  the  component  particles  of 
which  are  coarse  and  subangular.  Locally  is  almost  qtzitc.  Thickness  500  ± ft. 
Basal  memb.  of  Nugget  ss.  in  Fort  Hall  Ind.  Res.  Underlies  Dead  man  Is.  memb. 
of  Nugget  and  conformably  overlies  Ankareh  ss.  [later  named  Timothy  *«.). 
Named  for  Hlgham's  Peak,  sec.  23,  T.  3 8.,  R.  37  E.,  the  highest  summit  in 
NE.  part  of  the  reservation,  which  is  composed  of  this  rock. 

G.  R.  Mansfield.  1920  (U.  8.  G.  S.  Bull.  713,  pp.  29,  50).  (1)  treated  Higham  grit 
as  a distinct  fm. ; (2)  restricted  Nugget  ss.  to  upper  part  (“main  ss.  memb.’’)  of 
Nugget  ss.  as  recognized  by  him  In  previous  repts ; (3)  introduced  Timothy  ss. 
to  rcplncc  Ankareh  ss.  as  used  by  him  In  previous  repts  on  SE.  Idaho;  and  (4)  re- 
ported the  Higham  as  resting  uncon.  on  Timothy  ss.  This  Is  present  generally 
Accepted  definition  of  Higham  grit. 
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tHigh  Blnff  bine  sands. 

Upper  Cretaceous  (Gulf  series) : Southwestern  Arkansas. 

U.  T.  Hill,  1888  (Ark.  Geol.  Burv.  Ann.  Rcpt.  1888,  vol.  2,  pp.  72,  76-77,  188). 
High  Bluff  blue  sands. — FossIUferous  dark-blue  fine  micaceous  sandy  marls,  con- 
taining same  fossils  as  overlying  Washington  greensands,  but  are  more  maselTe 
.and  contain  more  glauconite  and  lime.  Thickness  125  ft.  Overlie  Big  Deciper  calc, 
sands.  Absent  in  places.  Named  for  exposures  in  High  Bluff  of  Ouachita  River. 
l'A  mi.  NE.  of  Arlcadelphia,  Clark  Co.,  where  they  compose  basal  50  ft.  of  section 
and  where  they  are  conformably  overlain  by  Washington  greensands. 

C.  H.  Dane,  1929  (Ark.  Geol.  Surv.  Bull.  1,  pp.  48,  115).  [See  under  ^Washington 
greensand.  ] 

tHigh  Bluff  greensand. 

Upper  Cretaceous  (Gulf  series)  : Southwestern  Arkansas. 

See  explanation  under  t Washington  greensand. 

Named  for  exposures  in  High  Bluff  of  Ouachita  River,  l1^  mL  NE.  of 
Arkadelphia,  Clark  Co. 

High  Bridge  gneiss. 

R.  P.  Stevens.  1807  (N.  Y.  Lyc.  Nat.  Hist.  Annals,  vol.  8,  pp.  118-120).  [On  his 
“Section  across  New  York  [Manhattan]  Island  along  southern  shore  of  Spujten- 
Duyvel  Creek  and  Harlem  River’*  High  Bridge  gneiss  is  shown  upturned  to  E.  of 
King's  Bridge  is.  According  to  U.  S.  G.  S.  New  York  City  folio  Hlghbridge  is 
located  on  Fordham  gneiss.] 

Highbridge  limestone. 

Lower  and  Middle  Ordovician:  Central  Kentucky. 

M.  H.  Campbell.  1898  (U.  S.  G.  S.  Richmond  folio.  No.  46,  p.  2).  Highbridge  Is.— 
White  Is.  grading  downward  into  gray  Is.  and  calc.  sh.  ; thickness  200  ft.  Underlies 
Lexington  Is.  Includes  Chazy  and  Birdseye  lss.  of  early  Ky.  repts. 

A.  M.  Miller,  1905  (Ky.  Geol.  Surv.  Bull.  2,  pp.  8-23),  divided  Highbridge  la.  of 
Campbell  Into  (descending)  Tyrone,  Oregon,  and  Campnelson  substages. 

A.  F.  Foerste.  19L3  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1,  pp.  377-385),  proposed 
restricting  Highbridge  Is.  to  Oregon  and  Campnelson  beds,  of  Chazy  age,  excluding 
Tyrone,  because  of  its  Black  River  age.  This  proposed  restriction,  however,  was 
not  accepted  by  Miller,  who  up  to  1925  (Ky.  Geol.  Surv.,  ser.  6,  vol.  21,  pp.  126- 
142)  continued  to  include  the  Tyrone  in  Highbridge  Is.  This  1b  also  the  U.  S.  GeoL 
Survey  definition. 

Named  for  exposures  at  Highbridge,  Jessamine  Co. 

High  Bridge  granite. 

See  Mellen  or  High  Bridge  granite. 

High  Falls  shale  (in  New  York). 

High  Fails  formation  (in  New  Jersey). 

Silurian  (Salina)  : Eastern  New  York  (Ulster  and  Orange  Counties)  and 
northern  New  Jersey. 

C.  A.  Hartnagel,  1905  (N.  Y.  State  Mus.  Bull.  80.  pp.  342-357).  High  Falls  shales  — 
Red  shales,  well  shown  on  farm  of  Patrick  Winn  at  High  Falls  [Ulster  Co.]. 
Basal  niemb.  of  Sullna  beds  In  eastern  N.  Y.  Resemble  Vernon  sh.  Underlie 
Binnewater  qtziteg  and  overlie  Shnwangunk  grit  and  cgL 

In  1907  (N.  Y.  State  Mus.  Bull.  107)  Hartnagel  gave  thickness  of  High 
Falls  sh.  at  Cornwall  as  119  ft.,  and  stated  that  it  graded  into  overlying 
Binnewater  and  rested  on  Shuwangunk  without  break.  Also  that  the 
High  Falls  and  Binnewater  are=Longwood  shales  of  Darton. 

C.  P.  Berkey,  1911  (N.  Y.  State  Mus.  Bull.  148),  described  High  Falls  sh.  as  con- 
sisting of  67  to  100  ft.  of  greenish  to  red  argill.  to  sandy  sh.,  “exposures  oftm 
brilliant  red." 

C.  Schuchert,  1916  (Geol.  Soc.  Am.  Bull.,  vol.  27,  pp.  540-543),  reported  great  break 
btw.  High  Falls  sh.  and  Shawangunk  cgl.  and  probable  break  btw.  Binnewater  ao«1 
High  Falls  fms.,  and  gave  thickness  of  the  High  Falls  in  Binnewater-Hlgh  Falls 
region  as  80  to  90  ft. 
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In  northern  N.  J.  (NW.  part  of  Franklin  Furnace  quad.)  the  High  Fall » 
fm.,  as  it  is  there  called,  consists  at  lmse  of  hard  red  quartzitlc  sa  inter- 
calated with  some  green  or  gray  sss.  and  softer  red  shales,  which  become 
more  abundant  in  upper  part  of  fm.,  and  it  is  more  than  400  ft.  thick. 
Its  thickness  in  Delaware  Water  Gap  is  estimated  at  2,300  ft.  In  N.  J., 
as  in  N.  Y.,  it  rests  on  Shawnnguuk  egl. 

C.  K.  and  F.  M.  Swart*.  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  68T).  It  has  keen 
shown  [pp.  622-680]  Bloomsburg  red  beds  can  l»c  followed  continuously  from 
type  loc.  in  NE.  Fa.  southward  into  Md.  and  eastward  through  central  and  eastern 
Fa.  to  Delaware  Water  Gap,  where  it  was  called  Clinton  by  Chance  and  High  Falls 
by  Stose.  It  is  continuous  with  Medlna-Longwood  red  sa.  of  N.  J.  and  High  Falls 
red  beds  of  Hartnagel  in  8E.  N.  Y.  It  Is  manifest  It  Is  same  fm.  throughout 
this  entire  area  and  should  have  one  name  to  avoid  confusion.  The  term  Blooms- 
burg  has  priority. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Ildb.  10,  p.  342).  High  Falls  shales  are  pyritic 
red  shales,  80  to  90  ft.  thick,  overlying  Shawangunk  in  Kingston-Port  Jervis 
section.  The  red  shales  ubove  the  Shawangunk  in  Orange  Co„  N.  Y..  and  In  N.  J. 
are  called  Longxeood  shales.  They  are  in  part  or  wholly  — High  Falls  sh.  aud 
perhaps  Blnnewater  ss. 

Highgate  slate. 

Upper  Cambrian  (?)  : Northwestern  Vermont  (Franklin  County). 

A.  Keith,  1923  (Am.  Jour.  Scl.,  5th,  vol.  5,  pp.  114-115).  Highgate  si. — Mainly 
dark  si.,  in  places  black  ; usually  bunded.  Funding  in  most  places  regular,  sharp, 
and  clear.  The  dark  aud  light  layers  are  evenly  spaced  and  from  % to  *4  in.  thick. 
Interbedded  with  the  si.  ure  many  thin  seams  of  fosslllferous  blue  Is.  1 or  2 In. 
thick.  One-third  ml.  NW.  of  Highgate  Center  these  layers  thicken  and  outcrop  in 
the  R.  R.  cut  as  a strongly  handed  is.  mass  35  ft.  thick.  These  are  probably 
highest  beds  In  the  fin.  near  Highgate.  In  lower  part  ut  Highgate  Falls  the  light 
Itauds  consist  of  fine  sandy  sb.  or  ss.  seams ; there  are  several  beds  of  tough 
gray  dol.,  1 ft.  or  more  thick,  that  weathers  rusty  brown ; and  about  40  ft. 
above  base  there  is  n zone,  nearly  6 ft.  thick,  of  si.  filled  with  small  pebbles  of  la. 
up  to  4 in.  across.  Thickness  at  Highgate  Falls  at  least  300  ft.  Contains  Upper 
Camb.  fossils.  Extends  from  Canada  Into  town  of  Milton,  a distance  of  25  ml. 
Principal  development  is  In  Highgate  Twp  [St.  Albans  and  Enosburg  Falls  quads], 
where  It  forms  broad  area.  Fine  section  exposed  at  Highgate  Falls,  where  It 
overlies  Milton  dol.  Nothing  Is  known  of  overlying  fms.  in  this  region,  but 
doubtless  later  Upper  Camb.  fms.  were  deposited  on  Highgate  si. 

P.  E.  Raymond.  1924  (Boston  Soe.  Nat.  Hist.,  vol.  37,  No.  4).  So  far  as  can 
be  Judged  from  trilobltes  at  present  known,  Highgate  fm.  would  be  termed 
Ord.,  rather  than  Camb..  but  would  be  placed  about  on  border  btw.  the  two. 

B.  F.  Howell.  1929  (10th  Kept.  Vt.  8tate  Geol.,  p.  263).  Keith  in  1923  [rept 
cited  above]  tentatively  included  In  his  Highgate  si.  the  Paradoxides  beds  (Middle 
Camb.),  to  which  writer  in  1926  restricted  the  name  St.  Albans.  Highgate  sh. 
as  here  used  is  restricted  to  the  Upper  Camb.  sh.  overlying  Mill  River  cgl. 
(probably  Upper  Camb.),  which  In  turn  rests  (almost  certainly  with  uncon.)  on 
St.  Albans  sh.  The  name  Mill  River  cgl.  Is  proposed  by  writer,  after  consultation 
with  Keith. 

A.  Keith,  1932  (Wash.  Acad.  Sci.  Jour.,  vol.  22,  pp.  360,  377).  In  St.  Albans 
region  of  NW.  Vt.  the  Corliss  cgl.  (of  Beekmantowu  age)  rests  uncon.  on 
Highgate  si.,  and  t lie  Highgate  rests  on  Mill  River  cgl.  (Upper  Camb.),  which 
in  earlier  repts  was  called  by  me  Milton  dol.  and  (later)  “Missisquol  fm." 
The  Mill  River  cgl.  rests  uncon.  on  St.  Albuns  si. 

C.  Schuchert,  1933  (Am.  Jour.  Scl.,  5th,  vol.  25,  pp.  353-381),  assigned  Highgate  si. 
to  Upper  Camb.,  although  Raymoud  (1924)  and  McGerrigle  (1931)  suggested  It 
might  be  Ord. 

C.  Schuchert,  1936  (letter  dated  Feb.  12).  I have  recently,  with  help  of  Prof. 
Raymond,  referred  whole  of  Highgate  (formerly  Upper  Camb.)  to  oldest  Ord., 
correlating  it  with  Ceratopgge  fauna  of  Sweden. 

Highgate  Springs  series. 

Middle  and  Lower  Ordovician:  Southern  Quebec  and  north  western  Vermont 
(Franklin  County). 

W.  E.  Logan,  1863  (Geol.  Surv.  Canada,  pp.  273-275,  855-859),  described  the 
rocks  of  Highgate  Springs  region,  but  did  not  definitely  name  them. 
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H.  W.  McGerrigle,  1931  (17th  Kept.  Vt.  State  Geol.,  pp.  181-184).  The  fas. 
composing  Highgate  Springs  series  are  Chazy,  Lowvllle,  Black  River,  and  Trenton 
In  age.  Logan  and  others  believed  Utica  fm.  also  was  present,  but  it  is  probabi? 
these  “Utica”  beds  are  a shaly  upper  part  of  the  Trenton.  Most  complete  exposure 
of  the  series  is  at  Highgate  Springs  [St.  Albans  quad.],  Vt.f  where  all  fm* 
mentioned  above  are  shown.  [Geographic  distribution  described  and  fm.  mapped 
in  NW.  Vt.]  Is  younger  than  Pbllipsburg  series. 

Highland  gneiss. 

Pre-Cambrian:  Southeastern  New  York  (Highlands  of  the  Hudson). 

1).  8.  Martin,  1888  (geol.  map  of  N.  Y.  City  and  vicinity).  Highland  gne%>* 
( Laurent  ian ).  (Oldest  fm.  shown.  Placed  beneath  Atlantic  or  Manhattax 
gneiss  ( age  disputed).) 

J.  M.  Clarke,  1908  (N.  Y.  State  Mus.  60th  Ann.  Kept.,  vol.  1.  pp.  11-12).  Okie* 
fm.  of  Highlands  of  the  Hudson  is  a gneiss,  provisionally  designated  High  las 
gneiss,  and  probably *=  Fordham  gneiss  of  New  York  City  dlst.  It  is  essentially  a. 
series  of  metamorphosed  ancient  sediments,  chiefly  siliceous,  now  appearing  a* 
granite  gneisses,  quite  schists,  mica  schists  with  occasional  lnterbedded  Iss 
and  serpentinous  beds,  the  whole  abundantly  interjected  with  sheets,  stringers,  and 
dikes,  of  igneous  rocks  of  many  varieties  and  different  dates.  Assigned  to 
pre-Cambric. 

C.  P.  Berkey  and  Marion  Rice,  1921  (N.  Y.  State  Mus.  Bull.  225.  226,  pp.  22,  28). 
The  pre-Camb.  Highlands  gneiss.  Inwood  Is.,  and  Manhattan  schist  and  their 
associated  intrusives  compose  almost  all  of  West  Point  quad.  The  Highland* 
gneiss,  which  makes  about  70  percent  of  total  area,  is  considered  to  be  age  equiv. 
of  Grenville  gneiss  and  associated  series  of  Adirondacks  and  Canadn.  The 
Poughquag  qtzite  Is  clearly  uncon.  on  Highland  gneisses.  [In  table  on  p.  140 
the  gneiss  In  West  Point  quad.  Is  called  Fordham  gneiss,  and  It  is  assign'd  to 
“older  Grenville.”] 

Highland  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Minnesota  and  northwestern 
Wisconsin. 

A.  H.  Elftman,  1898  (Am.  Geol.,  vol.  21,  pp.  90-109,  175-188).  The  morainr 
immediately  N.  of  Lake  Superior  is  named  Highland  moraine,  for  Highland  Station. 
Lake  Co.,  Minn. 

P.  Leverett.  1928  (U.  S.  G.  S.  P.  P.  154).  Highland  morainic  system. — The  major 
part  of  this  morainic  system  was  years  ago  mapped  by  Elftman  as  Highland 
moraine.  It  is  here  divided  into  the  following  moraines  (descending  order  of 
age)  : Nickerson  morainic  system  (including  Fond  du  Lac,  Thomson.  Cloquet,  and 
Draco  moraines)  and  Kerrick  morainic  system  (including  Cromwell  and  Wright 
moraines). 

Highland  formation. 

Upper  Paleozoic  (?)  : British  Columbia. 

C.  H.  Clapp,  1910  (Canada  Geol.  Surv.  Summ.  Rept.  1909.  p.  87). 

Highland  Boy  limestone  member  (of  Bingham  quartzite). 

Pennsylvanian:  Central  northern  Utah  (Bingham  district). 

A.  Keith,  1905  (U.  S.  G.  8.  P.  P.  38,  p.  41.  map.  sections).  Highland  Bog  Is.  memb 
of  Bingham  qtzite. — White  or  light-colored  marbles,  with  considerable  silica, 
both  In  form  of  sand  grains  and  chert,  and  in  places  beds  of  mottled  blue  and 
white  marble.  Much  of  the  chert  is  s«*condary  but  some  of  It  is  original.  Believed 
to  be  derived  from  blue  Is.  Thickness  0 to  400 ± ft.  Six  areas  of  this  Is.  occur 
within  short  distances  of  Highland  Boy  mine.  May  possibly  be = Jordan  la. 
memb..  but  seems  to  lie  above  Commercial  is.  Is  lower  than  Yampa  Is.  lentil. 

Highland  Church  sandstone  member  (of  Forest  Grove  formation). 

Mississlppian : Northeastern  Mississippi  (Tishomingo  County). 

W.  C.  Morse.  1928  (Jour.  Geol.,  vol.  36.  pp.  31-43).  Highland  Church  ss.  memb. — 
Massive  cl  iff- forming  as.,  25  ft.  thick,  forming  top  memb.  of  Forest  Grove  fm. 
Forms  typical  cliffs  about  Highland  Church,  E.  of  Tishomingo  City,  Miss.  Ix>wer 
part  of  Forest  Grove  fin.  consists  of  90  ft.  of  sh.  and  ss. 

W.  C.  Morse,  1930  (Miss.  Geol.  Surv.  Bull.  23),  gave  many  details  regarding  this 
memb. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  955 
Highland  Croft  magma  series. 

Upper  Ordovician  (?):  Northwestern  New  Hampshire  (Ammonoosuc  River 
region)  and  White  Mountains. 

M.  Billings,  1934  (Scl.,  vol.  79,  No.  2038,  Jan.  19.  pp.  55-56).  Four  major  periods 
of  intrusive  igneous  activity  have  been  recognized  in  central  N.  H. : The  High- 
landcroft, OliverUm,  New  Hampshire,  and  White  Mtn  pettvgenio  cycles.  The 
Highlandcroft  cycle  Includes  diorlte,  quartz  dlorite,  granodiorite,  and  granite. 
They  are  younger  than  Partridge  si.  and  older  than  Clough  cgl. ; are  definitely 
pre-Sil.,  and  probably  late  Ord.  The  Oliverian  rocks  are  largely  blotlte  granite ; 
younger  than  Lower  Dev.  but  older  than  major  period  of  orogeny.  The  New 
Hampshire  magma  series  consists  of  dlorite,  quartz  dlorite,  grauodlorite, 
trondhjemite,  and  granite,  younger  than  Lower  Dev.  and  essentially  contemp. 
with  the  great  period  of  folding.  Youngest  of  all  is  White  Mtn  ("alkaline”)  magma 
series,  which  is  younger  than  Lower  Dev.  and  later  than  the  period  of  orogeny. 
Thus  3 of  the  igneous  series  are  younger  than  Lower  Dev.,  and  to  them  belong 
90  percent  of  the  igneous  rocks  of  central  N.  U.  The  other  10  percent  (the 
Tligblandcroft  group)  is  pre-Sil.,  probably  late  Ord.  but  possibly  older.  On 
1932  geol.  map  of  U.  S.  only  the  White  Mtn  magma  series  is  shown  as  Paleozoic; 
all  others  being  Included  in  pre-Camb.  In  other  words,  Paleozoic  intrusives 
are  much  more  abundant  than  map  shows.  [Billings  mapped  New  Hampshire 
magma  series  and  Highland  Croft  magma  series  over  parts  of  Littleton  and 
Moosilanke  quads  In  Am.  Jour.  Scl.,  5th,  vol.  28,  Dec.  1934,  p.  414.] 

M.  Billings,  1935  (personal  communication  April  26).  Highland  Croft  was  chosen 
from  a large  farm  about  1%  mi.  W.-NW.  of  Littleton. 

See  also  Highlandcroft  granodiorite. 

Highlandcroft  granodiorite. 

Upper  Ordovician  (?):  Northwestern  New  Hampshire  (Littleton  quad- 
rangle). 

M.  P.  Billings,  1935  (Geology  of  Littleton  and  Moosllauke  quads.,  N.  H.,  p.  25  And 
map  of  Littleton  quad.).  Highlandcroft  grunodiorite  is  proposed  for  a granodiorite 
(chiefly  greenish  gray)  and  associated  intrusives  which  are  younger  than  Albee, 
Ammonoosuc,  and  Partridge  fms.  and  older  than  Clough,  Fitch,  and  Littleton  fms. 
The  large  estate  called  “Highlandcroft,”  on  St.  Johnsbury  road  1%  mi.  W.-NW.  of 
Littleton,  is  located  on  largest  body  of  this  rock  in  Littleton  and  Moosilauke  quads. 
Is  probably  late  Ord.  [Highlandcroft  magma  series  Is  used  as  a center  heading 
and  Highlandcroft  granodiorite  as  a side  heading.  The  names  appear  to  be 
synonymous.] 

M.  Billings,  1935  (letter  dated  Aug.  27).  Labce’s  Fitch  Hill  granite  gneiss  Is  pre- 
cisely the  same  as  our  Highlandcroft  granodiorite.  It  belongs  to  Highlandcroft 
magma  series.  In  other  words,  Highlandcroft  Is  used  both  for  a whole  magma 
series  and  also  in  a restricted  sense  for  a granodiorite  within  the  series. 

Highland  Peak  limestone. 

Middle  Cambrian:  Eastern  Nevada  (Ploche  region). 

L.  G.  Westgate  and  A.  Knopf,  1927  (Am.  Inst.  Min.  and  Met.  Engrs.  Trans.,  No.  1647, 
p.  6)  and  1932  (U.  8.  G.  8.  P.  P.  171).  Highland  Peak  Is.— Light-gray  to  dark 
gray  or  black  Is.,  fine-grained  to  medium  coarse-grained,  with  many  dolomitic  beds. 
Thickness  3,000 ± ft.  Conformably  overlies  Chisholm  sh.  and  conformably  under- 
lies Mcndha  Is.  Named  for  Highland  Peak,  in  Highland  Range,  in  whose  W.  slope 
the  fm.  is  best  shown.  Composes  main  part  of  Bristol-Highland  Range  from  S.  edge 
of  Highland  quad.  N.  to  about  2%  ml.  S.  of  Bristol  Pass.  No  recognizable  fossils, 
but  overlying  Mendha  Is.  has  been  identified  as  basal  Upper  Camb.,  and  underlying 
Chisholm  sb.  Is  Middle  Camb.,  so  Highland  Peak  Is.  appears  to  comprise  major  part 
of  Middle  Camb. 

High  Park  lake  beds. 

Tertiary  (late  Miocene  or  Pliocene) : Eastern  Colorado  (Pikes  Peak  region). 

W.  Cross,  1894  (D.  S.  G.  S.  Pikes  Peak  folio.  No.  7).  High  Park  lake  beds. — Remnants 
of  a series  of  local  sss.  and  cgls.  lying  either  on  granite  or  on  a thin  rhyolite  flow, 
the  cgls.  characterized  by  pebbles  of  extremely  hard  A Igonkin  n qtzlte,  granite,  and 
gneiss.  No  fossils ; but  beds  appear  to  be  older  than  adjacent  volcanic  breccia, 
which  In  many  plnces  rests  on  Florissant  lake  beds.  Is  older  than  Alnwick  lake 
beds.  Named  for  High  Park. 
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tHIgh  Point  sandstone. 

Upper  Devonian : West-central  New  York. 

J.  M.  Clarke.  1885  <N.  Y.  State  Geol.  Rept.  for  1884,  p.  22  and  map;  also  U.  S.  G.  8 
Bull.  16).  High  Point  Chemung. — A richly  fossiliferous  layer  of  calciferous  e 
outcropping  on  summit  of  High  Point,  In  Naples,  the  highest  mtn.  In  Ontario  Co. 
Is  youngest  Dev.  strata  In  this  diet.  Thickness  5 to  7 ft.  Overlies  Lower  Chemun.- 
( Portage)  sss.  Fauna  Is  Chemung. 

According  to  J.  M.  Clarke  and  D.  D.  Luther,  1902  (N.  Y.  State  Mus.  Bull.  .12. 
pp.  810-031),  the  High  Point  ss.  carries  a Chemung  fauna,  but  eorrespond- 
in  time  to  Portage  ss„  which  carries  a Naples  fauna.  In  1904  (N.  Y.  State 
Mus.  Bull.  63)  J.  M.  Clarke  and  D.  D.  Luther  named  the  beds  beneath 
High  Point  ss.  the  Weathill  sss.  and  the  beds  above  It  the  Prattsburg  *» 
and  sh. ; and  described  High  Point  ss.  as  follows:  Consists  of  100  ft.  of 
light-gray  sss.  in  layers  3 inches  to  4 ft.  thick,  separated  by  thin  bed- 
of  hard  blue  sh„  some  layers  compact  and  calc.,  but  larger  portion  lami- 
nated and  somewhat  shaly;  contains  lenticular  beds  of  impure  Is.;  sss. 
are  thinner  and  softer  to  E. ; from  50  to  75  ft.  exposed  at  High  Point. 
Ontario  Co. ; about  50  ft.  Iielow  top  is  “High  Point  firestone”  of  calc.  ss. 
and  cgl.,  7 ft.  thick ; the  High  Point  ss.  is  continuous  with  Portage  sss. 
of  Genesee  Valley,  which  carry  a Naples  fauna,  but  the  High  Point  and 
overlying  Prattsburg  sh.  were  included  in  Chemung  because  of  their 
faunas. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  84).  High  Point  a*,  is  recognized 
as  far  E.  as  Chemung  Co. 

W.  Goldring.  1981  (N.  Y.  State  Mus.  Hdb.  10,  pp.  369,  402),  included  High  Point  ss.  in 
Portage  group,  placed  It  above  West  Hill  dags,  and  stated  it  is  same  as  Nunda  as. 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2),  restricted  Chemung  but 
Included  this  as.  in  Chemung,  placing  it  below  Prattsburg  ss.  and  above  Westblli. 

The  U.  S.  Geol.  Survey  has  discarded  this  name,  in  favor  of  Nunda  ss. 
(High  Point  firestone. 

Cnle.  ss.  and  cgl.,  7 ft.  thick,  lying  about  50  ft.  Iielow  top  of  tHigh  Point  as., 
of  N.  Y. 


High  Rock  sandstone. 

Pennsylvanian:  Southwestern  Indiana  (Daviess  County). 

G.  H.  Ashley,  1899  (Ind.  Dept.  Geol.  and  Nat.  Res.  23d  Ann.  Rept.,  1898.  p.  113) 
casually  applied  High  Pock  ss.  to  tbe  massive  coarse-grained  ss..  65  ft.  thick,  in 
Daviess  Co.,  "that  culminates  at  High  Rock  and  extends  into  Greene  Co.”  He 
stated  that  in  early  repts  it  was  miscorrelated  with  Mansfield  ss. 

High  Rock  sandstone. 

Pennsylvanian:  Southeastern  Kentucky  (Magoffin  County). 

I.  B.  Browning  and  P.  G.  Russell.  1919  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  5,  pt.  2,  p.  15). 
High  Pock  ss. — Massive  soft  coarse-grained  white  to  brownish-white  ss.  30  to  50  ft. 
thick,  underlying  Fugate  coal  and  overlying  Flag  coal  rider  in  Magoffin  Co.  In- 
cluded In  Pottsville.  Is  persistent  enough  to  be  recognised  as  n distinct  fm.  Named 
High  Rock  ss.  because  found  on  several  high  points  exposed  In  cliffs  called  '‘High 
Rocks”  by  natives.  Is  easily  confused  with  Puncheon  Creek  ss.,  but  is  older. 

High  Tower  granite. 

Probably  Cambrian;  Northwestern  Georgia  (Tute  quadrangle). 

W.  S.  Bayley,  1928  (Ga.  Geol.  Surv.  Bull.  43,  p.  37,  mnp).  High  Tower  granite  — 
Light-grtty  or  white  gnelssold  blotite  granite.  One  area  of  it  is  In  W.  pnrt  of  Tate 
quad,  and  the  other  in  SE.  corner,  where  it  is  best  developed  around  Hightower. 
Forsyth  Co.  Younger  than  Carolina  gneiss  (Archean),  but  probably  not  older 
than  Salem  Church  granite  of  W.  part  of  quad,  and  is  probably  Camb.  The  Salem 
Church  granite  intrudes  Hiwassee  schist  and  Great  Smoky  fax 
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Hightower  sands. 

Drillers'  name  Hightower  shallow  sand  applies  to  a sand  of  Chester  (Miss.) 
age  in  Ind.  that  has  been  correlated  with  Hardinshurg  ss. ; and  Hightower 
deep  sand  to  a lower  sand  of  Chester  age  that  has  been  correlated  with 
Mooretown  ss.  of  ('timings. 

Highwood  syenite. 

Eocene  (?):  Central  northern  Montana  (Fort  Benton  quadrangle). 

W.  H.  We«l,  1899  (U.  S.  G.  8.  Fort  Benton  folio.  No.  55).  Highwood  syenite. — 
Light-colored  coarsely  granular  feldspathlc  rocks  of  Highwood  Peak  and  neighboring 
laccoliths.  Southern  part  of  Highwood  Peak  is  composed  of  a very  typical  syenite. 

Hignite  formation.  (In  Pottsvllle  group.) 

Pennsylvunian : Southeastern  Kentucky  and  northeastern  Tennessee. 

G.  H.  Ashley  and  L.  C.  Glenn.  1906  (C.  8.  O.  8.  P.  P.  49,  pp.  S3.  43,  and  pi.  XLA). 
Hignite  fm. — Shales,  ass.,  and  coals,  460  ft.  thick,  lying  btw.  top  of  Red  Spring  coal, 
above  and  base  of  Hignite  coal  below  in  Cumberland  Gap  coal  field.  Underlies 
Bryson  fm.  and  overlies  Catron  fm. 

Later  studies  by  D.  White  show  Hignite  fra.  is  of  late  Pottsvllle  age  and  is 
represented  in  time  interval  of  Kanawha  fm. 

Named  for  Hignite  Creek,  Bell  Co.,  Ky. 

Hilbig  zone. 

Eocene  (lower)  : Central  Texas. 

C.  B.  Claypool,  1033  (The  Wilcox  group  of  central  Tex.,  Abstract  of  thesis,  Univ. 
111.).  HUbig  marine  zone  In  Rockdale  fm.  of  Wilcox  group  has  been  defined  in 
southern  Bastrop  Co.  and  traced  southward  Into  Guadalupe  Co.  There  is  a slight 
dlscon.  at  base  of  the  marine  tone.  It  Is  considered  probable  equiv.  of  Pendleton 
marine  torn*  of  La.  [Type  loc.  not  stated.] 

Hill  sand  horizon. 

Lower  Cretaceous : Northeastern  Texas  (Cass  County)  and  northwestern 
Louisiana  (Caddo  County). 

J.  8.  Ivy,  1936  (Oil  and  Gas  Jonr.,  vol.  34,  No.  48,  April,  p.  72).  Hill  sand  horizon, 
35  ft.  thick,  In  Glen  Rose  fm.,  lies  223  ft.  above  Dees  horixon  in  Rodessa  field,  and 
80  ft.  above  Caddo  Levee  Board  horizon.  Latter  horixon  consists  of  88  ft.  of  oolitic 
lss.,  with  some  sh.  and  sand,  and  lies  55  ft.  above  Dees  sand  horixon. 

Hillabee  chlorite  schist. 

Post -Carboniferous  (?):  Eastern  Alabama. 

W.  M.  Brewer,  1896  (Ala.  Gaol.  Surv.  Bull.  5,  pp.  84,  89,  92).  Hillabee  ( Ivana ) preen 
zehiat  belt. — A belt  of  light-green,  highly  pyritiferous  altered  eruptive  rock  parallel- 
ing '‘Talladega"  si.  proper  of  Talladega  Mtns,  on  SB.  edge,  and  apparently  main- 
taining its  continuity  along  the  line  of  strike,  from  Coosa  River,  near  mouth  of 
Weogufka  Creek,  toward  NIL  into  Cleburne  Co.  This  rock  is  distinguishable  from 
"Talladega”  slates  by  large  percentage  of  unaltered  pyrites  it  carries,  as  well  as 
by  Its  massive  structure,  hardness,  and  toughness. 

E.  A.  Smith,  1896  (Ala.  Geol.  Surv.  Bull.  5,  pp.  118-125).  Hillabee,  Itoona,  or 
IHllervUle  green  achist*. — Green  schists,  probably  an  altered  eruptive  rock.  Occur 
along  SB.  border  of  mutn  mtn  belt  of  Tulladega  slates  In  almost  continuous  out- 
crops. The  names  are  those  of  localities  where  the  rocks  show  in  typical  form. 
The  highly  schistose  and  slaty  varieties  may  be  seen  about  Hillabee  or  MiUervllle, 
Clay  Co.  In  places  the  Hillabee  schists  hold  a large  percentage  of  pyrlte  in  crystals 
disseminated  through  a siliceous  rock.  All  agree  in  thinking  the  schists  are  result 
of  alteration  of  some  basic  eruptive  rock.  For  present,  therefore,  we  have  grouped 
them  together  under  the  name  Hillabee,  from  locality  where  they  are  exposed  in 
typical  fashion. 

G.  I.  Adams,  1926  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14,  map.  p.  38).  Hillabee  chlorite 
achizt. — A metamorphosed  basic  Intrusive.  In  places  massive.  Occupies  position  btw. 
Ashland  mica  schist  and  Talladega  si.  Is  same  as  Hillabee  green  schist  as  mapped 
by  E.  A.  Smith  In  Ala.  Geol.  Surv.  Bull.  5.  Tentatively  classified  as  post-Carbf.  (?). 

Named  for  exposures  at  Hillabee,  on  Hillabee  Creek,  Clay  Co. 
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Hill  Creek  beds  (member  of  Millsap  Lake  formation). 

Pennsylvanian : North-central  Texas. 

E.  II.  Bollards,  1933  (Unto.  Tex.  Bull.  3232,  pp.  106,  107),  from  ms.  of  rept.  by  G 
Scott  and  J.  M.  Armstrong,  on  geol.  of  Parker  Co.  (See  under  Millsap  Labe  fm.) 
Type  loc.  not  stated. 

Hilliard  formation. 

Upper  Cretaceous  (Montana  and  Colorado!  : Southwestern  Wyoming  (Uinta 
and  Lincoln  Counties). 

W.  C.  Knight,  1902  (Eng.  and  Min.  Jour.,  vol.  73,  p.  721).  Hilliard  fm. — Almost  en- 
tirely sh.,  varying  from  drab  to  gray,  with  a few  bands  of  ss.  Exposed  from  Kcm- 
merer  W.  to  Ham’s  Hill  and  also  1 mi.  N.  of  Hilliard.  Thickness  5.000  ft.  Well 
developed  near  Hilliard.  Overlies  Frontier  fm.  and  underlies  Laramie  group. 

W.  C.  Knight,  1903  (Geol.  Soc.  Am.  Bull.,  vol.  13,  pp.  542-544).  Hilliard  Is  located 
on  Hilliard  fm.  I cite  as  typical  section  the  sh.  beds  W.  of  Kemmerer  and  extend 
Ing  as  far  as  E.  portal  of  Oregon  Short  Line  tunnel.  Overlies  Frontier  fm.  and 
underlies  Laramie. 

A.  C.  Veatch,  1907  (U.  S.  G.  S.  P.  P.  56).  Hilliard  fm.— Gray  to  black  sandy  shale* 
and  shaly  sss..  not  known  to  contain  coal  of  economic  importance.  Weathers  Into 
region  of  low  relief.  Thickness  5,500  ( ?)  to  6,800  ft.  Several  thick  lenses  of  white 
88.,  containing  Inoceramus  e&ogyrfAdes,  occur  3.000  to  3,800  ft.  above  base  of  fm 
W.  of  Frontier.  Overlies  Frontier  fm.  and  underlies  Adaville  fm. 

Hillman  limestone. 

Pennsylvanian:  Northeastern  Pennsylvania  (Luzerne  County). 

C.  A.  Ashburnor,  1886  (2d  Pa.  Geol.  Surv.  Ann.  Kept.  1885).  Hillman  Is. — Tough, 
siliceous  Is.,  2 to  3 ft.  thick,  exposed  in  cut  of  Lehigh  Valley  R.  R.  SW\  of  Hillman 
Colliery  breaker.  Lies  10  ft.  above  Hillman  or  H coal  and  37  ft.  below  BowkJey 
or  I coal. 

tHill  Quarry  beds. 

Upper  Ordovician : Southwestern  Ohio  and  north-central  Kentucky. 

E.  Orton,  1873  (Ohio  Geol.  Surv.  vol.  1,  pp.  370-387 ) . Hill  Quarry  bed*. — Alternat- 
ing beds  of  Is.  and  sh.,  125  to  150  ft.  thick.  Form  topmost  div.  of  Cincinnati  beds 
proper  (middle  fm.  of  Cincinnati  group).  Lie  stratigrnphicaliy  below  Lebanon  beds 
(topmost  fm.  of  Cincinnati  group),  and  are  underlain  by  Eden  sh.  Constitute 
highest  stratum  found  in  Cincinnati  bills. 

Not  a geographic  name.  Replaced  by  Maysville  group. 

Named  for  hill  quarries  at  Cincinnati,  Ohio. 

Hillsboro  sandstone. 

Silurian  ( ?)  : Southwestern  Ohio. 

E.  Orton,  1871  (Ohio  Geol.  Surv.  Kept.  Prog.  1870,  pp.  271,  301,  306-7).  Bill*- 
boro  8*. — Very  fine-grained,  purely  siliceous  88.,  of  white  to  yellowish  or  brown 
color,  0 to  30  ft.  thick,  forming  top  fm.  of  Niagara  group  near  Hillsboro  and 
at  a few  other  localities  in  Highland  Co.  Overlies  Cedarville  or  Guelph  Is. 
and  underlies  Helderberg  Is.  (Greenfield  stone). 

J.  E.  Carman  and  E.  O.  Scblllbabn,  1929  (Ohio  Jour.  ScL,  voL  29,  No.  4,  p.  169). 
A restudy  of  Hillsboro  as.  of  Highland  Co.  has  shown  that  certain  exposures 
formerly  interpreted  as  ss.  layers  interbedded  in  Greenfield  and  Niagaran  dolo- 
mites. are  really  masses  of  ss.  completely  enclosed  in  the  dolomites  not  more 
than  30  ft.  below  Sil.-Dev.  discon.,  which  here  cuts  across  Greenfield  and 
Niagaran  dolomites.  The  other  exposures  are  of  ss.  resting  on  either  the 
Greenfield  or  the  Niagaran  at  horizon  of  the  discon.  The  Hillsboro  is  Inter- 
preted as  Including  2 types  of  deposits  of  same  age:  (1)  Discontinuous  sand  laid 
down  on  post-811,  erosion  surface;  (2)  sand  wnshed  down  into  existing  cavities 
beneath  this  erosion  surface.  The  Hillsboro  is  younger  than  the  erosion  inter- 
val which  came  after  the  fm.  of  Greenfield  dol.  (late  811.)  and  older  than  Ohio 
sh.  (Upper  Dev.),  which  in  Highland  Co.  lies  next  above  the  Sil.-Dev.  discon. 
It  Is  in  same  hiatus  as  Sylvanin  ss.  (early  Dev.)  in  NW.  Ohio. 

A.  F.  Foerste,  1935  (Denison  Unlv.  Bull.,  Jour.  8cl.  Lab.,  vol.  30,  pp.  137-138). 
Hillsboro  ss.  may  represent  basal  deposits  of  Lower  Dev.  and  may  be  of  about 
same  age  l Helderberg,  Lower  Dev.]  as  Sylvaula  ss.  of  northern  Ohio. 
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Hillsborough  series. 

Carboniferous:  New  Brunswick. 

W.  J.  Wright,  1922  (Canada  Geol.  Surv.  Mem.  129.  pp.  7,  18).  [Assigned  to 
Carbf.,  but  G.  W.  H.  Norman.  1932  (Canada  Geol.  8urv.  Econ.  Geol.  eer., 
No.  9,  p.  171),  assigned  It  to  Mlsa.] 

Hillsdale  limestone.  (In  Greenbrier  limestone.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Kept.  Mercer,  Monroe,  and  Summers 
Counties,  pp.  451,  487).  Hillsdale  Is. — Blue,  hard,  and  massive  at  top,  with 
streaks  of  sandy  ah.  toward  base ; calc,  portions  contain  abundant  black,  nodu- 
lar  chert,  weathering  gray.  Marine  fossils.  Thickness  50  to  150  ft.  Underlies 
Sinks  Grove  Is.  and  overlies  Maccrady  series  [fm.].  Is  basal  month,  of 
Greenbrier  series  [Is.].  Type  loc.  In  Monroe  Co.,  in  road  Just  E.  of  Hillsdale, 
on  W.  limb  of  Hillsdale  anticline.  Also  observed  in  Greenbrier  and  Mercer 
Counties,  and  northward  to  Marlinton,  Pocahontas  Co.,  W.  Va.,  also  in  Giles 
Co.,  Va.,  and  through  SW.  Va.  and  into  Ky.,  where  it  corresponds  to  St.  Louis 
Is.  of  Butts. 

Hilton  nhale  member  (of  Portage  formation). 

Upper  Devonian:  Southwestern  Virginia  and  northeastern  Tennessee. 

J.  H.  Swartz,  1929  (Am.  Jour.  8cl.,  5th.  vol.  17.  pp.  436-448).  Hilton  sh.  memb. 
of  Portage  fm. — Black  sh.  or  argillite,  with.  In  places,  some  interbedded  gray- 
black  sh.  Thickness  12  to  50  ft.  Is  top  memb.  of  Portage  fm.  in  SW.  Va. 
and  Rutledge-Rogersvlllo-Hneedville-Klondyke  region  of  NE.  Tenn.  [Named  for 
exposures  at  or  near  Hilton,  Scott  Co.,  Va.] 

Hinche  formation. 

Pliocene:  Haiti. 

W.  P.  Woodring,  1922  (Haiti  Geol.  Surv.  Htratlg.  and  structure  of  central  plain, 

p.  10). 

Hinchman  sandstone. 

Upper  Jurassic:  Northern  California  (Taylorsville  region). 

J.  S.  Dill-r,  181)2  (Geol.  8oc.  Am.  Bull.,  vol.  3,  pp.  370-394).  Hinchman  luff 
consists  of  500  ft.  of  greenish  or  gray  sandrock,  composed  In  many  places  of 
lapllll.  Overlies  Bicknell  ss. 

J.  8.  Diller,  1908  (U.  8.  G.  8.  Bull.  353).  Hinchman  ss.  consists  of  500  to  1,000 
ft.  of  coarse  tuffaccous  ss.  and  cgl.  of  andesitic  material,  with  some  shaly 
beds.  Uncon.  overlain  by  Foreman  fm.  and  grades  into  underlying  Bicknell  ss. 

C.  II.  Crickmay,  1933  (GeoL  Soc.  Am.  BuIL,  vol.  44.  No.  1,  p.  81 ; vol.  44,  No.  5, 
pp.  895-903 1,  Included  Bicknell  ss.  in  Hinchman  arkosc,  as  be  called  the  fm. 

Named  for  exposures  at  Curtice  Cliff,  in  lower  part  of  Hinchman  Ravine, 
Plumas  Co. 

Hinchman  tuff.  See  Hinchman  sandstone. 

Hinckley  sandstone. 

Pre-Cambrian  (Keweenawan) : Southeastern  Minnesota. 

N.  H.  Wlnchell,  1886  (Minn.  GeoL  Nat.  Hint.  Surv.  14th  Ann.  Rept.,  pp.  336-337). 
Hinckley  *a»wfrock  (Potsdaml),  is  separated  from  overlying  Dresbach  sandrock 
by  shales  [which  he  both  Included  in  and  excluded  from  his  St.  Croix,  and 
which  he  In  1888  named  Dresbach  sh.], 

Warren  Upham,  1888  (Minn.  Geol.  Nat.  Hist.  Surv.  Final  Rept.,  vol.  2,  pp.  639, 
645,  and  map,  pi.  55).  Hinckley  ss. — -The  ss.  quarried  at  Hinckley  is  hard 
and  compact  mediufh-gralned  ss.  of  light-buff  color,  nearly  level  in  stratification. 
This  ss.  occurs  in  bluffs  of  Kettle  River.  Overlies  [so-called]  Potsdam  ss. 

N.  II.  Wlnchell,  1899  (Minn.  Geol.  Nat.  Hist.  Surv.  Final  Rept.,  vol.  4,  p.  16). 
Hinckley  ss. — White  sss.  and  cgls.,  varying  to  red,  Interbedded  with  much  red  sh. 
Thickness  1,000  ft. 

N.  H.  Wlnchell,  1901  (Minn.  Geol.  Nat.  Hist.  Surv.  Final  Rept.,  vol.  6,  Atlas,  map 
of  Minn.).  Hinckley  ss.  underlies  Dresbach  and  passes  down  Into  Potsdam  red 
ss.  [so-called].  (Mapped  on  atlas  sheets  of  Carlton  and  McLeod  Counties  (where 
it  is  381  ft.  thick),  also  Pine  County.] 

151627°— 38 61 
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C.  P.  Berkcy,  1006  (Geol.  Soc.  Am.  Bull.,  vol.  17,  p.  233,  pL  opp.  237). 

or  Hinckley  ss*.  of  Minn.,  0 to  1,000  ft.  thick,  underlie  Dresbach  sh.  and  rw: 
uncon.  on  pre-Camb. 

F.  F.  Grout  and  E.  K.  Soper,  1914  (Minn.  Geol.  Surv.  Bull.  11).  The  red  clastic 
series,  2.000  ft.  thick,  known  In  wells  In  E.  and  SE.  Minn.,  is  probably  of  gain* 
age  as  red  sss.  and  shales  outcropping  from  Lake  Superior  SW.  to  Mora,  locally 
called  Hinckley  88. 

C.  R.  StaufTer,  1925  (Jour.  GeoL,  vol.  33.  pp.  699-713).  The  red  clastic  aerie?  of 
Minn,  consists  of  Hinckley  88.  and  underlying  unnamed  shales  and  as*.  Tbc 
Hinckley  88.  is  a thick  coarse  red  to  brown  ss.,  which  often  contains  much  parti, 
weathered  feldspar,  together  with  mica,  magnetite,  and  traces  of  other  minerals. 
It  may  be  either  massive  or  shaly,  and  sometimes  shows  marks  of  shallow-wat*: 
deposition.  It  immediately  underlies  St.  Croix  series,  and  can  be  recognized  ow 
wide  areas,  even  in  records  of  deep  wells  of  southern  Minn.  Fossils  found  in 
cuttings  of  Waconla  well  about  40  ft.  below  base  of  Hinckley  ss.  resemble  those  of 
Middle  Camb.  of  Mont.,  Wyo.,  Utah,  and  Idaho,  and  whole  deposit  may  b* 
Camb.,  but  it  is  also  considered  *=  Keweenawan  lavaH. 

A.  C.  Trowbridge  and  G.  I.  Atwater,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45.  pp.  35-36* 
There  are  2 areas  In  Minn,  in  which  rocks  occur  that  have  been  classified  *s 
Hinckley  88.  The  NE.  area,  In  which  occur  beds  that  have  been  correlated  witt) 
Bayfield  group  of  the  Upper  Keweenawan,  Includes  the  exposures  on  St.  Loot? 
River  at  Fond  du  Lac  and  to  S.  around  Hinckley.  Minn.  Correlation  of  these  beds 
with  upper  part  of  main  body  of  Red  Clastic  series  to  S.  is  accepted  by  all  geologic 
who  have  worked  in  region.  In  eastern  and  southeastern  area,  where  lowest  Upi*r 
Camb.  and  Red  Clastic  beds  are  known  only  from  well  logs,  the  term  Hinckhy 
was  applied  to  a ss.  that  occurs  below  the  Eau  Claire  shales.  Are  these  2 sss.  t*f 
same  age  and  both  properly  called  Hinckley?  The  Mount  Simon  of  Wis.  [Upper 
Camb.]  and  the  Hinckley  of  adjacent  parts  of  Minn,  can  be  correlated  with  con- 
fldenee.  There  appears  to  be  evidence  that  the  Hinckley  of  NE.  Minn.,  including 
that  at  Hinckley,  is  older  than  the  beds  Stauffer  called  Hinckley  in  southern  Mir.n 
We  suggest  that  Hinckley  as  applied  to  the  beds  below  Eau  Claire  shales  In  E.  and 
SE.  Minn,  be  discarded  and  that  Mount  Simrm  be  used  to  designate  these  bed*. 
If  Hinckley  is  to  be  retained  at  all  it  must  apply  to  the  rocks  exposed  n**ar 
Hinckley.  Minn.,  which  are  correlated,  by  all  geologists  who  have  worked  in  region, 
with  upper  part  of  Red  Clastic  series  and  are  probably  of  Upper  Keweenawan  are 
If  later  work  should  prove  that  the  Hinckley  of  southern  Minn,  and  Mount  Simoa 
ss.  of  Wis.  are  same  as  type  Hinckley,  then  Hinckley,  which  has  priority,  should 
replace  Mount  Simon. 

G.  I.  Atwater  and  G.  M.  Clement.  1934  (Geol.  Soc.  Am.  Proc.  1933,  p.  384).  Tb? 
ss.  that  outcrops  at  Hinckley  and  at  Sandstone.  Minn.,  is  correlated  with  Orieoti 
ss.  of  Bayfield  group  of  Upper  Keweenawan  of  Wis.  This  correlation  was  sug- 
gested by  Tbwaites  in  1912.  The  Hinckley  represents  upper  horizons  of  pre-St 
Croixan  red  clastic  series  that  are  encountered  In  deep  wells  in  SE.  Minn,  and  NE 
and  central  Iowa.  The  term  Hinckley  as  used  by  Minn.  Geol.  Survey  in  deep  wells 
in  SE.  Minn.  Is  a definitely  younger  ss. — the  Mount  Simon  ss.  of  Wis.  It  is  tberv- 
fore  suggested  Hinckley  l>e  restricted  to  pre-Mount  Simon  beds  that  crop  out  at 
Hinckley  and  elsewhere  In  NE.  Minn.  The  term  Mount  Simon  should  be  applied 
to  the  ss.  bcueath  Eau  Claire  sh.  that  Is  now  called  Hinckley  by  Minn.  Survey. 

G.  I.  Atwater  and  G.  M.  Clement,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  pp.  1684- 
1685).  The  sss.  that  crop  out  In  central  eastern  Minn,  at  Hinckley,  Pine  Co..  and 
along  Kettle  River  are  of  upper  Keweenawan  age  and  correlate  with  AmnJroa 
fm.  of  Oronto  group  and  Orienta  fm.  of  Bayfield  group  in  Wis.  Younger  Kewecni- 
wan  beds  occur  In  center  of  Lake  Superior  geosyncllne  in  NW.  Wis.  The  Mount 
Simon  ss.,  which  forms  base  of  Upper  Camb.  in  Wis.  and  Minn.,  is  much  younger 
thaii  Hinckley  ss.  and  the  overlying  Keweenawan  sss.,  and  is  separated  from  then 
by  a great  structural  and  eroslonal  uncon.  The  name  Hinckley  should  therefore  he 
restricted  to  the  ss.  that  crops  out  at  Hinckley  and  along  Kettle  River,  and  Mount 
Simon  should  be  applied  to  the  ss.  that  underlies  Eau  Claire  memb.  of  Dreshaeh  fin. 
in  Wis.  and  Minn,  and  overlies  Red  Clastic  series  (upper  Keweenawan)  In  Mian. 

Ilindostan  whetstone. 

Pennsylvanian:  Southwestern  Indiana  (Orange  and  Martin  Counties). 
Name  was  used  by  D.  D.  Owen  as  early  at  least  as  1839  (2d  Kept.  Geol. 
Surv.  Ind.,  pp.  8,  10)  but  not  in  stratigraphic  sense. 

E.  T.  Cox,  1871  and  1876  (Ind.  Geol.  Surv.  2d  Ann.  Rept.,  pp.  81,  105:  7th  Ann. 
Rept.,  pp.  6-8).  Hindostan  whetstone. — Whetstone.  20  ft.  thick,  in  2^-ft.  layers, 
with  sh.  btw.,  occurring  in  middle  of  Millstone  grit.  Overlain  by  4 ft  of  shalj 
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bluish  as.,  succeeded  above  by  70  ft  of  massive  sa.  and  cgl.  Underlain  by  thin 
bed  of  black  bituminous  all.,  succeeded  below  by  thin  beds  of  coal  and  clay  and  38 

ft  Of  88. 

E.  M.  Kindle.  1896  (Ind.  Dept.  GeoL  and  Nat  Rea.  20th  Ann.  Kept).  Hindostan 
whetstone  Is  economically  the  most  important  part  of  Mansfield  ss. 

Named  for  village  in  Martin  Co.,  which  was  once  county  seat  but  has  been 
extinct  since  1870. 

Hindsville  limestone  member  (of  Batesvllle  sandstone). 

Mississipplan : Northern  Arkansas  (Eureka  Springs  and  Yellville  regions). 

A.  H.  Purdue  and  H.  D.  Miser,  1916  (U.  8.  G.  S.  Eureka  Springs-Harrisoo  folio, 
No.  202).  Hindsville  Is.  memb.  of  BatestHIle  ss. — Dark-gray  Is.  interbedded  with 
some  «8.  Thickness  1%  to  50  ft.  In  all  previous  repts  on  northern  Ark.  has  been 
Included  in  underlying  Boone  Is.,  but  is  here  included  In  Batesvllle  ss.  on  paleon- 
tologic  and  lithologic  grounds,  and  because  of  marked  uncon.  at  its  base.  Named 
for  exposure  near  Hindsville,  Eureka  Springs  quad. 

Hinsdale  gneiss. 

Pre-Cambrian:  Western  Massachusetts  and  Connecticut. 

B.  K.  Emerson  in  1892  used  Hinsdale  gneiss  on  U.  S.  G.  8.  Hawley  sheet,  i.  e.,  proof 
sheets  of  geol.  maps  and  text  Intended  for  a geol.  folio,  but  never  completed  and 
published  in  that  form,  although  cited  In  U.  S.  G.  8.  Bull.  191,  1902.* 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Mon.  29,  pp.  18,  20,  24-25).  Hinsdale  gneiss. — 
A group  of  gray  blotito  gneisses,  generally  quite  coarse  and  with  Jet-black  blotlte 
in  distinct  elongate  patches,  granitoid  and  yet  well  foliated.  Underlies  Hinsdale 
Is.  and  is  oldest  fm.  in  Berkshire  Mills  and  Connecticut  Valley.  [See  also  B.  K. 
Emerson,  U.  8.  G.  8.  Bull.  597,  1917.1 

Named  for  occurrence  at  Hinsdale,  Berkshire  Co.,  Mass. 

t Hinsdale  limestone. 

Pre-Cambrian : Western  Massachusetts. 

B.  K.  Emerson  In  1892  used  Hinsdale  Is.  on  U.  8.  G.  8.  Hawley  sheet,  i.  e.,  proof 
sheets  of  geol.  maps  and  text  Intended  for  a geol.  folio,  but  never  completed  and 
published  in  that  form,  although  cited  in  U.  8.  G.  8.  Bull.  191,  1902. 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Mon.  29,  pp.  18,  24-26).  Hinsdale  Is. — Coarse 
white  to  pink,  highly  crystalline  Is.  with  coccollte  or  chondrodlte  so  abundantly 
and  evenly  scattered  through  mass  that  It  deserves  name  coccolite  Is.  or  chon- 
droditc  Is.  Exposed  50  ft.  W.  of  Hinsdale  Station,  where  25  ft.  is  shown.  Over- 
lies  Hinsdale  gneiss  and  is  older  than  East  Lee  gneiss.  [In  U.  8.  G.  8.  Bull. 
159,  1899.  B.  K.  Emerson  gave  thickness  600+  ft.] 

Replaced  by  Coles  Brook  Is. 

Hinsdale  formation. 

Tertiary?  (Pliocene?)  : Southwestern  Colorado  and  northwestern  New 
Mexico. 

W.  Cross,  1911  (U.  8.  O.  8.  Bull.  478,  pp.  22,  29,  map).  Hinsdale  volcanic  series. — 
In  portions  of  San  Cristobal  and  Uncompahgro  quads.,  and  presumably  in  others 
not  yet  examined,  a succession  of  volcanic  eruptions  later  than  Potosi  volcanic 
series  took  place,  producing  a series  of  lavas  differing  notably  from  the  products 
of  earlier  eruptions.  Potosi  volcanic  series  was  much  eroded  before  these  later  lava 
flows  were  extruded.  So  far  as  known  they  closed  the  long  sequence  of  lavas  in 

San  Juan  region.  They  range  from  a rhyolite  very  rich  In  quartz  and  alkali  feld- 

spar but  poor  In  calcic  feldspar  and  in  all  ferromagnesian  minerals  to  a normal 
olivine  plagioclase  basalt.  Between  these  two  extremes  are  several  types  of  luvas 
possessing  some  characteristics  distinguishing  them  from  earlier  lavas.  Named 
for  important  occurrences  in  Hinsdale  Co.  The  most  extensive  deposits  of  these 
lavas  thus  far  discovered  are  on  divide  btw.  Lake  Fork  and  Cebolla  Creek,  directly 
E.  of  Lake  City.  The  section  exposed  Is  nearly  1,200  ft.  thick.  It  is  too  early  to 
sharply  define  limits  of  Hinsdale  volcanic  series. 

B.  8.  Larsen,  1923  (U.  8.  G.  8.  P.  P.  181G,  table  opp.  p.  184;  also  Bull.  718). 

Hinsdale  volcanic  series  is  later  than  Fisher  quartz  latite  (Mio.)  and  Creede  fm. 

<0  to  2,000  ft.  thick,  and  also  of  Mio.  age).  Latter  fm.  rests  uncon.  on  Potosi 
volcanic  series  in  Creede  dist. 
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W.  W.  Atwood  and  K.  F.  Mather,  1932  (U.  8.  G.  8.  P.  P.  100).  Hinsdale  vokmsk 
series  is  of  Tert.  (?)  (Plio.  ?)  age.  [Map  shows,  in  San  Juan  Mtns.  some  post- 
Hinsdale  volcanic*.]  Between  the  Hinsdale  and  the  Mio.  Potosl  volcanic  sen** 
there  were  outspread  the  FlRher  quartz  latlte  (Mio.)  and  the  Los  Pinos  and  con- 
temp.  gravels,  of  Tert.  (?)  (Plio.  ?)  age. 

E.  8.  Larsen,  1935  (U.  8.  G.  8.  Bull.  843).  changed  name  to  Hinsdale  fm.,  and  redefined 
it  so  as  to  include,  under  the  name  Los  Pinos  rnnnb.,  the  gravels  and  sands 
originally  treuted  as  a distinct  fm.,  under  the  name  Los  Pinos  gravel. 

Hinsdale  sandstone. 

Upper  Devonian:  Southwestern  New  York  (Cattaraugus  County)  and  north- 
western Pennsylvania. 

G.  H.  Chadwick.  Oct.,  1933  (Pan* Am.  Geol.,  vol.  60.  pp.  200,  203).  Hinsdale  *$ 
is  suggested  for  the  “quarry  sss."  composing  basal  course  of  Chadakoin  fm.  of 
Glean  region. 

G.  II.  Ashley  and  J.  D.  Sisler,  1933  (Pa.  Topog.  and  Geol.  Surv.,  4th  ser.,  BulL  M19. 
pp.  13-14).  According  to  Chadwick.  Hinsdale  (“Quarry”)  shaly  ss.,  20  ft.  thick, 
underlies  Chadakoin  8b.  and  flags  and  overlies  Girard  ( = Volusia),  and  is  includ'd 
in  Chemung  group  of  NW.  Pa. 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Proc.  1934.  p.  71).  [See  1935  entry  undt-r 
Northeast  sh.  Names  of  beds  underlying  and  overlying  Hinsdale  ss.  changed,  ami 
Hinsdale  excluded  from  Chadakoin  fm.] 

O.  H.  Chadwick.  Feb.  28,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  No.  2,  pp.  326.  3501. 
Near  Olean  and  along  Genesee  River  the  Hinsdale  ss.  overlies  Volusia  beds  and 
underlies  Chadakoin  beds. 

G.  II.  Chadwick,  1935  (Am.  Mid.  Nat.,  vol.  16,  No.  6,  pp.  860,  862).  In  eastern  Cat 
taraugus  Co.  the  base  of  the  Chadakoin,  there  called  “pink  rock”  by  drillers,  contains 
the  Hinsdale  sss. 

G.  H.  Chadwick,  1936  (letter  dated  Jan.  2).  Type  loc.  of  Hinsdale  is  Kd  Hull  quarry 
high  on  the  hill  face  E.  of  Scott  Corners  and  about  1 ml.  N.  of  Hinsdale  villa*’1 
[Cattaraugus  Co.,  N.  Y.],  which  is  in  sight  from  it. 

Hinskaw  sandstone. 

C.  [R.l  Keyes.  1924  (Pan-Am.  Geol.,  vol.  41,  pp.  36,  280).  Hinshaw  sss. — Ss* 
100  ft.  thick,  composing  a middle  fm.  in  Laramian  series  of  Utah  and  Colo 
Overlain  by  1.200  ft.  of  unnamed  shales  and  underlain  by  1.000  ft.  of  unnamed 
shales.  (Name  used  in  tables  only.  Derivation  of  name  not  stated.  On  p.  28c 
is  Bhown  as  older  than  “Navajo  sh.”  and  younger  than  “Picturecliff  sss.”] 

Hinton  division. 

Lower  Ordovician  or  Upper  Cambrian : Central  Texas. 

T.  B.  Comstock,  1890  (Tex,  Geol.  Rurv.  1st  Ann.  Rept.,  pi.  3,  pp.  301-306).  Hinton 
div. — Consists  of  (descending)  : (1)  Sponge  bed.  of  slabby  structure,  15  to  20  ft.. 
(2)  sandy  calc,  shales  or  slabby  dolomites,  25  to  30  ft.;  (3)  fosslliferous  horizon 
with  solid  pavement  of  large  sponges,  10  ft.;  (4)  calc,  shaly  beds  0 to  20  ft.; 
(5)  tough,  commonly  dull-gray  to  brownish  crystalline  dolomites  weathering  gray; 
(0)  15  ft.  of  pink,  white,  or  mottled  red  and  white  Is.  with  crystalline  facets 
agreeing  well  with  typical  Birdseye  Is.  of  N.  Y. ; (7)  transition  set  of  siliceous  las. 
of  variable  thickness  and  somewhat  Indefinite  composition.  Lower  div.  of  San 
Saba  series.  Underlies  Peep  Creek  div.  and  overlies  Hoover  div.  of  Leon  series. 

Named  for  Hinton  Creek,  San  Saba  Co. 

Hinton  formation. 

Mississippian : Southern  West  Virginia  and  southwestern  Virginia. 

M.  R.  Campbell  and  YV.  C.  Mendenhall,  1896  (U.  S.  G.  8.  17th  Ann.  Rept..  pt.  2. 
p.  487).  Hinton  fm. — Heterogeneous  mass  of  variegated  shales,  sss.  of  varying 
character,  and  Impure  lss.,  ranging  in  thickness  from  1.050  to  1,100  ft.  Lowest 
bed  is  heavy  ss..  which  is  prominent  feature  along  railroad  from  Hinton  to  Sand- 
stone. Is  lowest  group  of  rocks  exposed  in  that  portion  of  New  River  gorge  which 
lies  below  Hinton.  [Later  repts  by  Campbell  state  It  overlies  Bluefield  sh.]  Under- 
lies Princeton  cgl.  Is «=  Greenbrier  sh.  of  Rogers. 
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The  1928  prel.  ed.  of  Va.  Geol.  Surv.  geol.  map  of  Va.  redefined  Bluefleld  sh. 
and  Hinton  fm.,  by  restricting  Bluefleld  to  the  prevailingly  calc,  beds  and 
transferring  to  overlying  Hinton  fm.  about  200  ft.  of  shaly  or  sandy  beds 
included  in  Bluefleld  as  defined. 

Named  for  Hinton,  Summers  Co.,  W.  Va. 

Hinton  group. 

A name  that  has  been  applied  in  some  repts  to  Hinton  fm.  (Miss.). 

t Hinton  limestone.  (In  Hinton  formation.) 

Mississippinn : Southeastern  West  Virginia. 

C.  E.  Krebs,  1916  ( W.  Va.  Qeol.  Surv.  Rept.  Raleigh  Co.  and  western  portions  ot 
Mercer  and  Summers  Comities,  pp.  75,  76,  88).  Hinton  Is. — Massive  Is.,  upper 
part  full  of  marine  fossils.  At  Hinton,  Summers  Co.,  It  Is  35  ft.  thick  and  top  lies 
1,060  ft.  below  top  of  Manch  Chunk  series.  Is  55  ft.  thick  2 mi.  SW.  of  Hinton, 
and  top  lies  340  ft.  below  top  of  Maucb  Chunk. 

It.  B.  Reger,  1926  <W.  Va.  Qeol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  296,  347).  Because  of  conflict  with  Hinton  group  (fm.)  replaced  by  Avis  la. 

Hinton  (Upper)  limestone.  (In  Hinton  formation.) 

Mississippian : Southeastern  West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teets,  Jr.,  1916  (W.  Va.  Qeol.  Surv.  Rept.  Raleigh  and  western 
parts  of  Mercer  and  Summers  Counties,  p.  167).  Upper  Hinton  Is. — Hard  gray  Is., 
25  ft.  thick,  lying  295  ft.  below  top  of  Maurh  Chunk  In  section  % mi.  SW.  of 
Meadow  Creek,  Richmond  diet. 

Hinton  sandstone. 

Mississippian  : Southern  West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teets,  Jr„  1916  (W.  Va.  Geol.  Surv.  Rept.  Raleigh  and  western 
parts  of  Mercer  and  Summers  Counties,  p.  77).  Hinton  as. — Dark  brown,  90  ft. 
tblck.  Included  in  Mnuch  Chunk  series,  its  top  lying  415  ft.  below  Hinton  Is. 
(marine,  and  35  ft.  thick)  at  Hinton,  Summers  Co. 

tHlppurites  limestone. 

Paleontologie  name  applied  by  R.  T.  Hill  in  1887  (Am.  Jour.  Sol.,  3d,  vol.  33, 
p.  298)  to  the  rocks  in  Tex.  that  were  later  named  Edwards  Is. 

Hitka  formation. 

Cambrian:  British  Columbia  and  Alberta. 

C.  D.  Walcott,  1913  (Smithsonian  Mlsc.  Coll.,  vol.  57,  No.  12,  pp.  334,  338). 

Hitz  limestone  member  (of  Saluda  limestone). 

Upper  Ordovician:  Southeastern  Indiana  and  north-central  Kentucky. 

A.  F.  Foerete,  1903  (Am.  Geol.,  vol.  31,  p.  347).  In  repts  of  tad.  Survey  the  beds 
at  top  of  Ord.  section  at  Madison  are  referred  to  as  MurcMsonia  hammetli  beds, 
or  as  the  gastropod  layer.  Since  the  most  varied  fauna  so  far  obtained  from 
this  horizon  was  collected  In  West  Madison,  along  brow  of  Hits  bill,  on  W.  side 
of  Madison  branch  of  Panhandle  Railroad,  the  bed  may  also  be  called  Hits  bed. 
[Some  repts  have  excluded  it  from  the  Saluda.] 

Adopted  as  a mernb.  of  Saluda  is.  because  originally  Included  In  Saluda. 
In  Jefferson  Co..  Ky.,  is  5 ft.  thick  and  almost  pure  blue  is.  According  to 
E.  R.  Cumlngs,  1922  (Hdb.  Ind.  Geol.,  pfc  4,  Sep.  Pub.  21,  p.  433),  the 
Hitz  is.  belongs  to  Whitewater  fm.  and  not  to  Saluda.  (See  under 
Saluda  Is.  for  explanation  of  relations  of  Saluda  to  Whitewater.) 

Named  for  Hitz  Hill,  near  Madison,  Jefferson  Co.,  Ind.  Extends  from  near 
Floydsburg,  Oldham  Co.,  Ky.,  to  southern  bdy  of  Ripley  Co.,  Ind. 
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Hiwassee  slate. 

Lower  Cambrian:  Western  North  Carolina,  northeastern  Tennessee,  and 
northern  Georgia. 

A.  Keith,  1904  (U.  8.  O.  8.  Asheville  folio.  No.  116,  p.  5 and  columnar  section* 
Hitcasaee  si. — In  this  region  the  fm.  consists  almost  entirely  of  bluish-gray  or 
bluish  black  si.,  which  weathers  to  greenish,  yellowish  gray,  and  yellow.  The  slate* 
are  interstratifled  at  intervals  with  lenticular  layers  of  blue  or  dove-colored  l*. 
North  and  NE.  of  Hot  Springs  many  of  the  si.  beds  are  somewhat  sandy,  a little 
coarser-grained,  and  marked  with  light-gray  siliceous  bands  of  sed.  origin.  On 
other  side  of  French  Broad  River  the  rocks  are  finer-grained  and  more  uniform. 
In  many  NW.  outcrops  the  slaty  character  is  less  pronounced  and  some  layers  are 
almost  unaltered  shales.  A noticeable  constituent  In  some  beds  is  mica  in  fine 
scales — an  original  deposit  and  not  a secondary  growth.  Bulk  of  material  com 
posing  the  slates  1b  arglll.  To  this  Is  added  here  and  there  the  micaceous  and 
sandy  material.  West  of  Allen  Stand  the  deposits  of  sand  were  enough  to  make 
distinct  layers  8 to  10  ft.  thick,  which  locally  developed  Into  fine  cgls.  In  vicinity 
of  Pigeon  River  and  Crabtree  Bald  the  rocks  are  so  metamorphosed  that  they 
consist  almost  entirely  of  schists,  of  several  varieties,  with  interbedded  layers  of 
graywacke.  Most  of  the  schists  are  dark  gray  or  black,  varied  here  and  there 
with  lighter  gray  bands.  Thickness  700  to  1,500  ft.  Overlies  Snowbird  fm.  and 
underlies  Cochran  cgl. 

In  some  areas  Hiwassee  si.  underlies  Great  Smoky  cgl.,  which  is  regarded 
as=Cochran  cgl. 

Named  for  exposures  on  Hiwassee  River,  Polk  Co.,  Tenn.,  which  has  cut  a 
fine  section  through  the  fm. 

Hobart  Hill  andesite. 

Devonian  (?) : Northeastern  Maine  (Aroostook  County). 

H.  E.  Gregory.  1900  (U.  8.  G.  S.  Bull.  165,  pp.  113,  169,  172-173).  Hobart  Hill 
andesites. — Hornblende  andesite  forming  Hobart  Hill,  Aroostook  Co. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  andesite  of  NE.  Me.  appears 
to  be  assigned  to  Dev. 

Hobo  Gulch  formation. 

Middle  Cambrian:  Western  central  Montana  (Elkhorn  region). 

W.  H.  Weed,  1901  (U.  8.  G.  8.  22d  Ann.  Rept.,  pt.  2,  map,  pp.  434.  436).  Holm 
dutch  fm.  [on  map].  Hobo  dutch  shaly  Is.  [in  strat.  table].  Hobo  dutch  litnesh 
[In  text  beading]. — Shaly  Is.,  including  characteristic  Is.  flags.  Corresponds  in 
position  to  Pilgrim  Is.  Consists  of  (descending)  : 35  ft.  of  “crinkled  Is.”  (banded 
cherty  is.)  ; 100  ft.  of  nearly  black  Is. ; 18  ft.  of  sh.,  with  no  marked  characteristic*, 
that  may  = Park  sh.  Overlies  Starmount  is.  and  underlies  Cemetery  Is.  Forms  a 
well-marked  group  of  strata  seen  in  railroad  cuts  near  the  tailing  dams  and  in 
Queen  Gulch.  [Hobo  Gulch  Is  a NB.  tributary  of  Queen  Gulch,  according  to  Weed'* 
map,  but  this  fm.  is  not  mapped  in  vicinity  of  Hobo  Gulch.] 

Hoboken  serpentine. 

See  under  Staten  Island  serpentine. 

Hobson  Lake  series. 

Pre-Cambrian  ( ?)  : British  Columbia. 

J.  F.  Walker,  1930  (Canada  Geol.  Surv.  Sumra.  Rept.  1929,  pt.  A,  pp.  283,  284). 

Hochelagan  formation. 

Pleistocene:  New  York  and  adjacent  parts  of  Canada  and  Vermont. 

J.  B.  Woodworth,  1905  (N.  Y.  State  Mus.  Bull.  84,  pp.  206-222,  and  map).  Hoche- 
lagan  fm.  proposed  to  replace  Champlain  (preoccupied)  as  a name  for  the  1st* 
Plelst.  marine  deposits  of  northern  N.  Y„  Canada,  and  Vt  The  best  studied  sec- 
tion of  these  marine  fossiliferous  beds  is  that  of  Montreal,  the  ancient  site  of  which 
city  was  occupied  by  the  Indian  settlement  of  Hochelaga.  It  is  therefore  proposed 
to  call  the  deposits  of  this  marine  invasion  the  Hochelagan  fm.  and  the  subepocb 
or  stage  of  their  time  of  deposition  as  the  Hochelagan,  a phase  which  follows  tbe 
Wisconsin,  with  ita  late  lacustrine  stages  contemp,  with  the  departing  ice  sheet. 
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Hocking  Valley  conglomerate  facies. 

Mississippian : Central  Ohio. 

J.  E.  Hyde.  1015  (Jour.  Geol.,  voL  23,  pp.  657,  669,  678).  Hocking  Valley  cgl.  facies 
of  Cuyahoga  fm. — Mostly  cgls.  and  coarse  ass.,  with  some  sh.  Thickness  600  to 
625  ft  Includes  (descending)  Berne  memb.,  1 to  20  ft. ; Black  Hand  memb.,  100 
to  150  ft.;  Fairfield  memb.,  200  to  330  ft.;  Lithopolis  memb.,  118  to  200  ft.  Un- 
derlies Byer  memb.  of  Logan  fm.  and  overlies  Sunbury  sh.  Occurs  in  Hocking 
Valley,  Fairfield  and  Hocking  Counties. 

Includes  Cuyahoga  fm.  and  lower  part  of  Black  Hand  fm. 

Hockley  Mound  sand  member  (of  Willis  sand). 

Tertiary?  (Pliocene?) : Southeastern  Texas  and  southern  Louisiana. 

J.  Doering,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  5.  pp.  655,  656,  660-665).  Hockley 
Mound  tand  memb. — Uppermost  memb.  of  Willis  fm.  in  8E.  Tex.,  SW.  La.,  and 
8E.  La.  Light-colored  fine-grained  soft  sand.  Thickness  few  ft  to  20  to  25  ft.  in 
SE.  Tex.,  SW.  La.,  and  8E.  La.  Named  for  Hockley  Mound,  on  Willis  Plain,  4 
mi.  8W.  of  Hockley,  Harris  Co..  Tex.  Rests  on  Willis  ferruginous  sand  memb.  of 
Willis  fm.  Overlapped  ancon,  by  Llssle  fm.  and  locally  by  the  [later]  Beaumont 
and  Recent 

Hodges  shale  member  (of  Bloomington  formation). 

Middle  Cambrian:  Northeastern  Utah  and  southeastern  Idaho. 

G.  B.  Richardson,  1913  (Am.  Jour.  8ci.,  4th,  vol.  36,  pp.  406,  407).  Hodges  sh. 
memb. — Drab  clay  sh.,  350  ft  thick,  forming  baBal  memb.  of  Bloomington  fm. 
in  northern  Utah. 

•Named  for  exposures  in  Hodges  Canyou,  Rich  Co.,  NE.  Utah. 

Hodges  sand. 

A subsurface  sand,  of  Penn,  age,  in  Frye  field,  Shackelford  Co.,  north-central 
Tex.,  lying  at  500  ft.  depth. 

Hodge’s  Hill  sandstones. 

Tertiary  (Oligocene?)  : West  Indies  (Antigua). 

J.  W.  W.  Spencer,  1901  (London  Geol.  Soc.  Quart.  Jour.,  vol.  57,  p.  498). 

Hoffman  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Maryland  (Allegany  and  Garrett  Counties)  and 
northern  West  Virginia. 

C.  K.  Swartx,  W.  A.  Price,  and  H.  Bassler,  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30,  p.  573). 
Hoffman  Is. — Underlies  Middle  Hoffman  coal  and  overlies  Lower  Hoffman  coal ; 
all  included  in  Conemaugh  fm. 

C.  K.  8wartz,  1922  (Md.  Geol.  Surv.  vol.  11,  p.  67,  pL  6).  Hoffman  Is.,  of  variable 
thickness,  occurs  at  number  of  places  In  Georges  Creek  valley  beneath  Middle 
Hoffman  coal,  and  is  named  for  Its  relation  to  that  bed. 

Hoffman  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Maryland  (Allegany  and  Garrett  Counties). 

C.  K.  Swartx,  W.  A.  Price,  and  H.  Bassler,  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30,  p.  573). 
Hoffman  as. — Underlies  Lonaconing  coal  and  overlies  Upper  Hoffman  coal ; all 
Included  in  Conemaugh  fm. 

C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  p.  68.  pi.  6).  Hoffman  ss. — Found  at 
various  localities  in  Georges  Creek  Valley  above  Upper  Hoffman  coal.  Thickness 
20  to  30  ft.  Named  for  occurrence  in  Hoffman  Drainage  Tunnel. 

t Hogback  sandstone. 

Upper  Cretaceous : Southwestern  Wyoming. 

J.  W.  Powell,  1876  (Geol.  of  eastern  part  of  Uinta  Mtns,  pp.  40,  48,  155),  applied 
the  descriptive  terms  Middle  Hogback  ss.  and  Upper  Hogback  ss.  to  2 xss.  in 
upper  part  of  his  Point  of  Rocks  group  (which  is-=Adaville  fm.  and  upper  part 
of  underlying  Hilliard  fm.).  These  sss.  are  probably  In  Adavllle  fm. 
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Hogback  schist. 

Pro-Cambrian:  Central  southern  Maine  (Waldo  County). 

E.  H.  Perkins  and  E.  S.  C.  Smith.  1925  (Am.  Jour.  Sci.,  5th.  vol.  9,  pp.  204-228). 
Hogback  schist. — Principally  quartz-mica  schist,  very  highly  metamorphosed.  Of 
sed.  origin.  Appears  to  be  more  highly  metamorphosed  than  the  other  fms.  This 
may  be  due  to  greater  age  and  previous  metamorphism  or  to  a difference  in  original 
composition  of  sediments.  Lies  to  E.  of  Branch  Pond  gneiss.  Forms  long  ridge 
known  as  Hogback  Mtn,  including  Frye  Mtn  rang**,  in  town  of  Knox  [Waldo  Co.]. 
Probably  pre-Camb. 

On  1938  geol.  map  of  Maine,  by  A.  Keith,  these  rocks  are  mapped  as  pre- 
Camb. 

Hog  Creek  shale  member  (of  Caddo  Creek  formation). 

Pennsylvanian : Central  and  central  northern  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1,  pp.  387,  397).  Home 
Creek  bed. — Slightly  aren.  and  slightly  fosslllferous  bluish  clay  or  sandy  clay, 
with  some  ss.  and  conglomeratic  ss.,  in  places  in  massive  beds.  Thickness  thin 
to  70  ft.  Memb.  of  Canyon  div.  Overlies  60  ft.  of  cherty  Is.  and  underlies  Home 
Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31,  36;  Univ. 
Tex.  Bull.  2132,  pp.  117+ ).  Hog  Creek  ah.  memb. — Sandy  sh.  forming  ttas&l 
memb.  of  Caddo  Creek  fm.  (of  Canyon  group).  To  N.  grades  into  thick  cross- 
bedded  ss.  at  top.  Underlies  Home  Creek  Is.  memb.  Rests  on  Ranger  Is. 
memb.  of  Brad  fm. 

Named  for  Hog  Creek,  Brown  Co.,  Colorado  River  region. 

Hog  Mountain  sandstone.  (In  Mineral  Wells  formation.) 

Pennsylvanian:  Central  northern  Texas  (Palo  Pinto  County). 

F.  B.  Plummer,  1929  (Tex.  Bur.  Econ.  Geol.,  geol.  map  of  Palo  Pinto  Co.).  Hog 
Mtn  88.  underlies  East  Mtn  sh.  [restricted]  and  lies  higher  than  Brazos  River  rk.. 
all  members  of  Mineral  Wells  fm.  [This  ss.  lies  within  East  Mtn  sh.  as  originally 
defined.] 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  108).  Hog  Mtn  ss.  of  Plummer  In- 
cluded in  Mineral  Wells  fm.  as  here  restricted. 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  pp.  31 -f). 
Hog  Mtn  88.  lentil. — A reddish-buff  medium-grained  thick-bedded  ss.  lying  in 
lower  part  of  East  Mtn  sh.  memb.  of  Mineral  Wells  fm.,  and  typically  exposed  on 
top  of  Hog  Mtn,  3 mi.  8E.  of  Mineral  Wells. 

Hogshooter  limestone. 

Pennsylvanian:  Northeastern,  central  northern  and  central  Oklahoma. 

C.  N.  Gould,  D.  W.  Ohern,  and  L.  L.  Hutchison,  1910  (Okla.  State  Univ.  Research 
Bull.  3,  p.  12).  Drum  Is.  splits  near  Kans.  line,  and  lower  memb.,  which  Ohern 
calls  the  Hogshooter,  disappears  some  20  ml.  N.  of  Tulsa. 

In  1925  the  beds  overlying  Hogshooter  Is.  were  named  Nellie  Bly  fm.  The 
Hogshooter  rests  on  Coffeyville  fm.  In  central  Okln.  it  becomes  a memb. 
of  Francis  fm.  Its  thickness  Is  5 to  19  ft. 

R.  C.  Moore,  1038  (Kans.  Geol.  Surv.  Bull.  22.  p.  91).  Winterset  Is.  extends  to 
southern  Okla.  and  is  exact  synonym  of  Hng.hootrr  U..  which  should  be  dropped. 

Named  for  Hogshooter  Creek,  Washington  Co. 

Hogshooter  sand. 

Pennsylvanian  (?):  Northeastern  Oklahoma  (Washington  County). 

W.  It.  Berger,  1919  (Am.  Jour.  Set.,  4th.  vol.  48,  pp.  189-194).  Ilagnhnotcr  gat 
nand— -Channel  deposit,  0 to  168  ft.  thick.  Producing  horizon  in  Hogshooter 
field,  Washington  Co.  Lies  directly  on  Boone.  Varies  greatly  in  thickness  and 
pinches  out  only  a short  distance  to  E.  and  W.  of  long  axis  of  the  field.  Has 
been  determined  by  several  hundred  well  recordB  to  be  a contlnuons  body  of  sand 
In  a N.-S.  direction,  but  very  narrow  and  lenticular  in  opposite  direction.  Main 
body  of  Hogshooter  gas  sand  is  Interpreted  as  having  been  deposited  In  the 
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channel  of  the  principal  stream  flowing  southward  through  the  pre-Cherokee 
valley.  The  narrow  and  comparatively  thin  eastward  and  westward  extensions  of 
Hogshooter  sand  are  believed  to  be  deposits  made  by  tributary  streams  in  lower 
part  of  their  courses.  Similar  deposits  are  known  at  the  surface  in  central 
and  northern  Mo.,  where  2 main  channels  have  been  mapped  as  the  Warrensburg 
and  Moberly  channels. 

Hoh  formation. 

Tertiary  (Miocene  and  Oligocene?) : Northwestern  Washington. 

C.  E.  Weaver,  1915  (Am.  Inst.  Min.  Engrs.  Bull.  103,  pp.  1424-1427).  Hoh  fm. — 
Dark-gray  shales  and  sandy  micaceous  shales  with  subordinate  gray  medium- 
grained ass.  which  are  gritty  in  places;  occasional  bands  of  cgl.  Thickness  10,000 
ft.  Only  fm.  in  Wash,  that  contains  oil  Assigned  to  Jurassic  ( ?)  ; may 
be  Cret.,  Jurassic,  or  older.  Overlain  uncon.  by  upper  Mio. 

C.  E.  Weaver.  1916  (Wash.  Geol.  Surv.  Bull.  13,  p.  278).  Hoh  fm.,  10.000+  ft. 
thick,  occurs  on  W.  side  of  Olympic  Mtns,  along  W.  coast  of  Olympic  Peninsula, 
in  Jefferson  and  Clallam  Counties.  Excellent  exposures  along  coast  btw.  mouth 
of  Hoh  River  and  Hoh  Head.  Is  only  fm.  exposed  along  Queets,  Hob,  and  Sole- 
duck  Rivers  for  20  mi.  from  ocean.  In  Quillayute  area  is  uncon.  overlain  by 
upper  Mlo.  deposits.  Possibly  Jurassic.  Certainly  pre-Mlo.  and  probably  pre-Eocene. 

R.  H.  Palmer,  1927  (Jour.  Geol.,  vol.  35,  pp.  276-278;  A.  A.  P.  G.  Bull.,  vol.  11. 
No.  12,  p.  1324).  Hoh  fm.  covers  more  than  half  of  Olympic  Peninsula.  Its 
strat.  position  has  been  so  uncertain  that  either  the  entire  fm.  or  members 
of  it  have  been  tentatively  placed  in  Cret.,  pre-Cret.,  Jura,  Trias,  and  even  Carbf. 
During  1926  a locality  was  found  on  the  coast  1 mi.  N.  of  Hoh  River,  where 
strat.  relationships  of  at  least  3 of  its  members  are  well  exposed.  These  are 
(descending)  : (1)  Massive  and  bedded  ss.,  technically  arkosic  graywacke,  with 
many  cgl.  lenses,  2,000 ± ft..  Lower  Mio.  fossils;  uncon.  on  (2)  soft,  thinly 
bedded  light-gray  ss.,  150  to  200  ft.,  which  may  be  either  pre-Temblor  Mio. 
or  Olig. ; (3)  gray  sh.  with  a few  sandy  and  cgl.  lenses,  1,000  ft.  exposed. 
There  is  evidence  No.  3 of  above  section  is  oldest  Hoh  memb.  exposed  anywhere 
along  coast  of  Olympic  Peninsula.  No  fossils  were  found  In  it  that  are  definite 
age  markers,  and  it  may  be  either  pre-Temblor  Mio.  or  Olig.  The  Hoh  fm. 
underlies  Quillayute  fm. 

Hoing  sandstone. 

Silurian:  Central  eastern  Iowa. 

W.  II.  Norton,  1928  (Iowa  Geol.  Surv.  vol.  33,  pp.  30-31,  431).  Hoing  a*. — Sandy 
beds  (chert.  Is.,  and  quartz  sand)  at  base  of  811.  Thickness  In  wells  6-GO  ft. 
Overlies  Maquoketa  sh.  In  Des  Moines  well  in  Greenwood  Park  the  beds  are 
22  ft.  thick  and  are  separated  from  Maquoketa  sh.  by  55  ft.  of  Is.  Believed  to 
correspond  to  typical  Hoing  sand  of  western  III. 

M.  A.  Stainbrook,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  pp.  259,  260). 
True  Hoing  sand  of  111.,  which  is  Dev.,  does  not  occur  in  Iowa.  According  to 
M.  Weller  (letter)  the  Hoing  sand  of  III.  is  underlain  by  upper  Davenport  memb. 
(the  top  of  Wap8iplnicon)  and  overlaps  older  beds  of  the  Wapslpinlcon,  and 
underlies  Cedar  Valley  Is.  “Writer  believes  the  is.  beneath  Hoing  sand  is  lower 
Davenport,  instead  of  upper  Davenport.  Independence  Bh.  has  same  strat.  relations 
as  Hoing  sand  of  111.  but  can  not  be  said  definitely  to  be  equiv.  until  fauna,  if 
any,  of  latter  is  known.” 

Hoing  sand. 

A subsurface  unit  in  Colmar-Plymouth  field,  McDonough  Co.,  central 
western  111.,  which  has  been  classified  as  late  Ord.,  as  Sil.,  and  as  Dev. 
(Hamilton?).  L.  E.  Workman  says  (Trans.  111.  State  Acad.  Scl.,  vol. 
26,  No.  3,  p.  107,  March  1934)  it  is  Dev.,  and  that  It  consists  of  ss. 
and  sandy  dol.  Encountered  at  417  ft.  depth  on  J.  Hoing  farm,  near 
Colmar,  McDonough  Co.  (See  111.  State  Geol.  Surv.  Bull.  23,  pp.  51-53, 
1917;  Bull.  31,  pp.  8-55,  1915;  Bull.  40,  p.  73,  1919.)  T.  E.  Savage, 
1922  (111.  Geol.  Surv.  Bull.  38,  p.  268),  stated  it  was  probably  derived 
from  deeply  weathered  residual  material  that  was  developed  on  surface 
of  Maquoketa  sh.  during  long  period  of  land  conditions  that  prevailed 
in  the  region  btw.  end  of  Maquoketa  aud  beginuing  of  Niagaran  time, 
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and  that  it  appears  not  to  have  been  laid  down  over  extensive  area, 
because  many  wells  pass  from  Niagaran  Is.  directly  into  Maquoketa  sh. 

See  also  under  Eoing  88 .,  1935  entry. 

Hoko  formation. 

Pliocene  ( ?)  : Northwestern  Washington. 

A.  B.  Reagan,  1909  (Kans.  Acad.  Sci.  Trans.,  vol.  22,  p.  202).  Hoko  fm. — A series 
of  cgls.,  300 ± ft.  thick,  occupying  territory  from  Hoko  River  in  its  lower  course 
E.  to  Clallam  Bay.  Rests  uncon.  on  upturned  and  eroded  us.  and  shales  of 
Clallam  fm.  The  boulders  contain  Mlo.  fossils.  The  fm.  is  certainly  pre-Plelst., 
so  that  evidence  places  it  in  Plio.  [Relations  to  Quinault  fm.  and  his  Raft 
River  fm.  not  explained.] 

R.  Arnold  and  H.  Hannibal,  1913  (Am.  Phil.  Soc.  Proc.,  voL  52,  p.  604).  The 
Hoko  River  Plio.,  so  called,  of  Reagan  is  an  area  of  Monterey  ss.  and  cgl.  uncon. 
on  Astoria  series. 

Holbrook  sandstone. 

Lower  Triassic:  Eastern  Arizona  (Holbrook  region). 

D.  Hager.  1922  (Mg.  and  Oil  Ball.,  vol.  8,  Nos.  1,  2,  3,  Jan.,  Feb.,  Mar.,  pp.  26. 
33-34,  73,  81-94).  Holbrook  88. — Thinly  cross-bedded  sss.  with  a few  sh.  inter- 
calations ; the  ss.  dark  gray  on  fresh  fracture  and  contains  black  specks  and 
mudstone  pellets ; all  weathers  dark  red  and  changes  laterally  to  massive  cross- 
bedded  ss.  Top  memb.  of  Moenkopie  fm.  in  Holbrook  area.  Exposed  In  form 
of  cliffs  Just  N.  of  railroad  btw.  Winslow  and  Holbrook.  Uncon.  underlies 
Sblnarump  cgl.  and  lies  on  red  gypsiferous  shales  of  the  Moenkopie. 

tHolden  group. 

Pennsylvanian:  Northwestern  Missouri. 

<fi.  C.  Broadhead,  1873  (Mo.  Geol.  Surv.  Prel.  Rept.  on  Iron  Ores.  pt.  2,  pp. 
169,  194).  Holden  group. — Shales,  lss..  and  sss.  59  ft.  thick.  Including  beds  Nos. 
55  to  64  of  detailed  section  of  lower  Coal  Measures  from  Sedalia  to  Kansas  City. 
Underlies  Mound  group  and  overlies  Lexington  group. 

Is  lower  part  of  Pleasanton  fm. 

Named  for  exposures  at  Holden,  Johnson  Co. 

Holdenville  shale. 

Pennsylvanian:  Central  and  central  southern  Oklahoma. 

J.  A.  Taff,  1901  (U.  8.  G.  8.  Coalgate  folio,  No.  74).  Holdenville  8h. — Blue  and 
yellow  clay  sh.,  with  thin  siliceous  lss.  and  sss.,  260  ft.  thick.  Underlies  Seminole 
cgl.  and  overlies  Wewoka  fm. 

Named  for  Holdenville,  Hughes  Co.,  which  is  located  on  the  sh. 

Holderness  formation.  (In  Mesa verde  group.) 

Upper  Cretaceous:  Northwestern  Colorado  (Tampa  coal  field). 

M.  R.  Campbell.  1931  (Tentative  correlation  of  named  geologic  units  of  Colo.,  com- 
piled by  M.  G.  Wllmartb.  U.  8.  G.  8.  separate  chart).  Holdemeaa  fm. — N.  of  Yampa 
River  mostly  friable  hs.  200 ± ft.  thick,  but  8.  of  that  stream  thickens  rapidly  to 
W.  to  900  ft.  and  Includes  beds  of  massive  bs.,  sh.,  and  coal.  Is  thickest  In  Holder- 
ness Gulch,  Da  ton  Peak  quad.  Is  top  fm.  of  Mesa  verde  group  in  Yampa  coal  field. 
Underlies  Lewis  sh.  and  overlies  Twenty  mile  ss. 

Holdrege  formation. 

Pleistocene  (Nebraskan) : Southern  Nebraska. 

A.  L.  Lugn  and  G.  E.  Condra,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  190). 
Holdrege  fm.  ( Nebraskan ). — Lowermost  gravel-sand  deposit  in  southern  Nebr., 
50  to  100+  ft.  thick.  Conformably  underlies  Fullerton  fm.  (Aftonian). 

A.  L.  Lugn,  1934  (Nebr.  State  Mus.  vol.  1,  BulL  41,  pp.  326,  342-344).  Holdrege 
fm. — Largely  fiuvial  inwash-outwash  deposits  of  sand  and  gravel,  generally  coarse 
near  base  and  finer  toward  top.  Thickness  0 to  120  ± ft.  Is  = Nebraskan  till  and 
David  City  fm.,  both  of  Nebraskan  age.  Not  known  to  outcrop  In  Platte  River 
valley  or  south-central  Nebr.  May  be  exposed  at  some  places  along  Republican 
Valley.  Is  certainly  exposed  at  several  places  in  Niobrara  Valley.  Is  known 
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almost  entirely  from  well  logs.  Underlies  Fullerton  fm.  and  rests  uncon.  on 
Tert.  or  Cret.  Occurs  more  or  less  continuously  over  area  of  15,000  ± sq.  mi. 
Named  for  the  Trees  deep  test  for  oil  and  gas  near  Holdrege,  Phelps  Co. 

Hole-in-the-Wall  member. 

Pre-Cambrian  (Belt  series)  : Northwestern  Montana  (Glacier  National 
Park). 

C.  L.  and  M.  A.  Fenton,  1931  (Jour.  Geol.,  toI.  39,  No.  7,  pp.  670-679).  Hole-in-the- 
Wall  mernb. — Basal  memb.  of  Boulder  Pass  fm.  Consists  of  (descending)  : (1) 
Metnrglllite,  medium-bedded,  finely  banded,  green,  with  large  ripple  marks  In  upper 
part  and  Collenia  in  lower  part,  16  ft. ; (2)  metargillite,  qtsite,  and  minor  cgl. 
beds,  main  mass  being  of  red  to  buff  sandy  metargUlltes,  mud-cracked,  ripple- 
marked,  and  in  spots  cross-bedded,  well  exposed  on  slope  above  Granite  Park 
chalet.  300  to  350  ft. ; (3)  argillite,  green  to  buff,  finely  banded,  grading  down  into 
gray-buff  argill.  Is.,  mud-cracked  and  ripple-marked,  75  ft.  Overlies  8iyeh  fm., 
nnd  underlies  Purcell  lava,  i Derivation  of  name  not  stated  but  probably  Hole-in- 
the-Wall  Falls,  Flathead  Co.] 

t Holiknuk  series. 

Upper  Cretaceous:  Southern  Alaska. 

J.  E.  Spurr,  1900  (U.  S.  G.  8.  20th  Ann.  Rept,  pt.  7,  pp.  159-161,  182).  Holiknuk 
series. — Alternating  beds  of  ss.,  argill.  or  siliceous  Is.,  sh.,  and  arkose ; cgl.  at  base 
containing  pebbles  apparently  derived  from  uncon.  underlying  Tachatna  series. 
Some  plants  and  invertebrates.  Referred  to  Cret.  Essentially  contemp.  with 
Kolmakoff  series.  [Apparently  named  for  Holiknuk  River.] 

G.  C.  Martin,  1926  (U.  8.  G.  8.  Bull.  776,  chart  opp.  p.  474),  referred  these  rocks  to 
Upper  Cret.  and  discarded  the  name.  He  stated  that  they  are  W.  continuation  of 
part  of  8purr’s  Kolmakoff  series. 

Holland  sandstone. 

Lower  Devonian : Northwestern  Ohio. 

E.  Orton,  1888  (Ohio  Geol.  Surv.  vol.  6,  p.  20)  and  1890  (Ohio  Geol.  Surv.  3d  Organi- 
zation. 1st  Ann.  Rept.,  p.  24).  Monclova  or  Hollatui  ss.  occupies  Bame  position  in 
series  as  Sylvania  ss. 

Named  for  Holland,  Lucas  Co. 

Holland  sand. 

A subsurface  sand  occurring  btw.  Big  lime  and  Oswego  lime  in  vicinity  of 
Ochelata,  N.  E.  Okla.,  and  correlated  with  Labette  sh.  (Penn.). 

Holland  Patent. 

Upper  Ordovician:  Eastern  New  York  (Mohawk  Valley). 

R.  Ruedemann  and  G.  H.  Chadwick,  1935  (Sci.,  n.  8.,  vol.  81,  No.  2104,  p.  400). 
Holland  Patent  introduced  for  upper  Utica  or  zone  of  CHmacopraptus  pvgmaeus  in 
Mohawk  Valley. 

Hollenberg  limestone.  (In  Sumner  group.) 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  ser.,  pp.  63-66). 
Only  a few  ft.  of  basal  part  of  Pearl  sh.  is  exposed  in  Nebr.,  but  a short  distance  8. 
of  State  line,  as  btw.  Hollenberg  and  Hanover,  Washington  Co.,  KanB.,  its  lower  sh. 
and  a Is.  capping  this  sh.  are  well  shown,  from  which  we  have  traced  them  south- 
ward to  near  Okla.  line.  A second  Is.,  18  to  20  ft.  above  the  Hollenberg  bed, 
outcrops  at  some  places.  The  lower  sh.  memb.  of  Pearl  sh.  is  38  to  40  ft.  thick 
in  northern  Kans.  and  about  50  ft.  farther  8.  in  Kans.  The  Hollenberg  Is.  (named 
for  exposures  along  the  Little  Blue  3%  mi-  SE.  of  Hollenberg)  is  very  persistent 
and  a good  horison  marker,  3 to  4 ft.  thick.  It  is  a gray  fosslliferous  zone  which 
forms  large  yellowish  flat  blocks.  In  places  it  is  filled  with  Forominifera,  ostra- 
codes,  and  3 genera  of  small  gastropods. 

R.  C.  Moore,  1936  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook,  p.  12),  re- 
stricted Pearl  sh.  to  beds  beneath  this  Is.,  applied  Net obem  sh.  to  the  beds  overlying 
this  Is.,  and  treated  the  Is.  and  his  Newbern  sh.  as  lower  part  of  Donegal  is.  (new). 
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Holliday  shale. 

C.  [B.J  Keyes,  1924  (Pan-Am.  Geol.,  vol.  41,  p.  38).  Holliday  shahs — Shales.  900  ft. 
thick,  composing  Pintoan  series,  the  basal  div.  of  Cambric  section  in  Utah. 
[Derivation  of  name  not  stated.] 

Hollis  quartzite. 

Pre-Cambrian:  Eastern  Alabama  (Lee  County). 

G.  I.  Adams,  1926  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14,  map,  pp.  33-34).  Hollis 
qtzite. — Qtzite,  in  places  having  nature  of  quartz  schists,  exposed  at  and  n»*ar 
Hollis,  Lee  Co.,  and  10  mi.  to  SW.  No  fossils.  Infolded  in  Archean  rocks. 
Tentatively  assigned  to  Algonkian. 

In  view  of  fact  that  “Archean  system”  and  “Algonkian  system”  have  been 
discarded,  this  fm.  is  now  classified  by  U.  S.  Geol.  Survey  as  pre-Camb. 

Hollow  dolomite.  (Buried.) 

Silurian  (Niagaran)  : Central  Kansas  (Harvey  County). 

L.  A.  Johnston,  1935  (Tulsa  GeoL  Soc.  Digest,  1934,  pp.  12-17,  pi.  1).  Hollow  dot. — 
Highly  crystalline  porous  dol.  containing  many  large  vugs,  some  of  which  are  due 
to  chemical  solution  of  fossils.  Upper  part  usually  sandy  and  sometimes  has 
phosphatic  inclusions.  Recry stallization  has  destroyed  most  fossils.  Occasionally 
the  lower  part  of  this  zone  is  cherty  and  in  such  places  fossils  are  more  easily 
found.  This  is  major  producing  zone  of  Hollow  field  and  can  be  traced  throughout 
the  basin  where  the  Siluro-Dev.  group  is  present.  Thickness  0-40  ft.  Few  fossils. 
Microfossils  resemble  those  of  Hopklnton  of  southern  111.  and  lower  nunton  of 
Okla.  According  to  Laudon  is  lithologically  similar  to  Niagaran  of  northern  Miss. 
Valley.  Differs  lithologically  from  the  uncon.  overlying  Ediger  Is.  In  4 wells 
overlies  a coarsely  crystalline  pink  and  white  crinoidal  Is.,  10  ft.  thick,  resembling 
rhimneyhlll  of  Okla.  Was  named  by  F.  A.  Bush,  unpublished  paper  delivered  before 
Tulsa  Strat.  Soc.  In  1933,  In  which  Ediger  Is.  also  was  proposed. 

Holly  Creek  clay. 

Lower  Cretaceous  (Comanche  series)  : Southwestern  Arkansas. 

H.  C.  Vanderpool,  1928  (A.  A.  P.  G.  Bull.,  vol.  12.  pp.  1079-1080).  Holly  Creek 
day. — Series  of  nonfossillferous  aren.  rocks,  0 to  300  ft.  thick,  consisting  of  red 
clays,  thin  sand  beds,  and  gravel  lenses.  One  gravel  lentil  in  particular  has  been 
named  Ultima  Thule  lentil.  It  occurs  locally  just  above  Dierks  Is.  lentil.  South- 
ward from  outcrop  this  red  series  thins  within  a short  distance,  and  is  represented 
in  La.  by  lss.  which  form  part  of  Glen  Rose  Is.  It  seems  desirable  that  this 
series  of  beds,  occurring  btw.  two  such  well-defined  marine  zones,  should  have 
a distinct  name.  The  name  Holly  Creek  Is  therefore  proposed,  because  of  excellent 
exposures  near  Little  Holly  and  Holly  Creeks,  SE.  of  Dierks,  Howard  Co.,  Ark.  The 
beds  grade  into  underlying  Dierks  Is.  lentil  and  are  overlain  by  DeQueen  Is. 

Holly  Springs  sand.  (In  Wilcox  group.) 

Eocene  (lower)  : Mississippi  and  western  Tennessee  and  Kentucky. 

E.  N.  Lowe,  1913  (Miss.  Geol.  Surv.  6ull.  10,  pp.  23-25).  The  middle  div.  of 
Wilcox  fm.  might  appropriately  be  called  Holly  Springs  sands.  Thickness  per- 
haps 350  ft.  Is  prevailingly  sands,  coarse-grained,  cross-bedded,  white  to 
yellow,  red.  or  purple ; micaceous ; become  grayish  or  greenish  beneath  the 
surface.  Typically  developed  at  and  for  several  mi.  E.  of  Holly  Springs 
[Marshall  Co.,  NE.  Miss.].  Underlies  Grenada  beds  and  overlies  Ackerman  beds, 
the  lowest  div.  of  the  Wilcox. 

In  present  usage  of  names  the  Wilcox  is  treated  as  a group  and  Holly 
Springs  sand  as  middle  fm.  of  that  group. 

Holmesville  shale.  (In  Chase  group.) 

Permian : Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  R.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  «er.,  p.  43). 
Holmesville  sh. — Basal  memb.  of  Doyle  fm.  Type  loc.  1%  mi.  W.  and  V6  mi. 
N.  of  Holmesville,  Gage  Co.,  Nebr.,  where  it  consists  of  (descending)  : (1)  Gray, 
red  and  gray.  argilL  sh.,  10  or  11  ft.;  (2)  blocky  Is.,  1 ft.;  (3)  gray  sh.,  7 ft. 
The  Is.  persists  for  a considerable  distance  into  Kane.  Thickness  20 ± ft  in 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  971 


Nebr.,  Increasing  to  33  ft.  In  parts  of  Butler  Co.,  Kails.  Underlies  Tovranda  Is. 
and  overlies  Fort  Riley  Is. 

Holmesvlllc  moraine. 

Pleistocene:  Northeastern  Ohio.  Named  for  Holmesvllle.  (See  G.  G.  Cole, 
Set.,  vol.  47,  p.  469,  1918,  and  G.  W.  White,  Jour.  Geol.,  vol.  40,  pp.  246-247, 
236,  1982.) 

Holocene. 

A term  that  has  been  applied  to  post-Pleist.  deposits  designated  as  Recent 
series  by  U.  S.  Geol.  Survey  and  most  other  geologists,  and  also  applied 
to  Tert.  deposits.  For  former  use  see  B.  Smith,  N.  Y.  State  Mus.  Bull. 
300,  1985 ; for  latter  use  see  J.  B.  Perry,  Boston  Soc.  Nat.  Hist.  Proc., 
vol.  15,  1872,  p.  55.  The  term  was  adopted  by  Portuguese  Committee  of 
1885  Int.  Geol.  Congress,  but  has  seldom  been  used  in  United  States. 

Holston  marble.  (Also  Holston  limestone.)  (In  Blount  group.) 

Lower  Ordovician  ( Chary ) : Eastern  Tennessee,  western  North  Carolina, 
and  western  Virginia. 

A.  Keith,  1895  (U.  8.  Q.  8.  Knoxville  folio,  No.  16,  map).  Holetnn  marble. — 
[Described  on  map  legend  as:  "Lentils  of  variegated  marbles  of  many  colors  In 
blue  and  gray  la."  Tbe  name  does  not  appear  in  columnar  section  or  in  text 
of  tills  folio,  but  marble  beds  in  Cblekamauga  la.  are  briefly  described. ] 

A.  Keith,  1901  (U.  S.  O.  8.  Mayuardvllle  folio.  No.  75,  p.  3).  Holeton  marble. — In 
lower  part  of  Cblekamauga  fm.  are  muny  beds  of  more  or  leas  coarsely  crystalline 
marble.  These  do  not  appear  NW.  of  Clinch  ayncllne,  except  in  a moat  local  way. 
In  that  syneline  and  southward,  however,  marble  is  usually  well  developed  in  all 
areas  of  the  fm.  On  account  of  distinctive  appearance  and  economic  Importance  Is 
mapped  under  name  of  Holston  marble.  la  600  to  650  ft.  thick  near  Clinch  Mtn 
and  thins  In  all  directions  from  thut  area.  The  position  of  the  marble  beds  in 
the  la.  varies  much  from  place  to  place.  Usually  there  is  considerable  thickness 
of  blue  and  gray  Is.  below  the  marble:  N.  of  Clinch  Mtn,  however,  and  on  S.  side 
of  ftlnck  Oak  Ridge,  the  marble  beds  are  thicker  and  rest  on  Knox  dol.  Varies 
considerably  in  color  from  red,  brown,  gray,  and  pink,  most  of  rock,  however, 
being  dark  bluish  gray  and  variegated  reddish  brown  or  chocolate.  Is  lentil  in 
Chiekamauga  Is. 

Later  repts  define  Holston  marble  as  underlying  Athens  sh.  and  uneon. 
overlying  I-erioir  Is.  Ulrich  (1929)  stated  that  In  places  In  E.  Tenn.  and 
SW.  Va.  his  newly  proposed  Whitesburg  It.  intervenes  htw.  Athens  sh. 
and  Holston  marble.  The  Holston  is  now  In  most  areas  treated  as  a 
distinct  fm.  in  Blount  group.  Instead  of  as  a memb.  of  Chiekamauga  Is., 
which  is  being  rapidly  split  up  into  smaller  units,  us  more  detailed  work 
is  done. 

Named  for  exposures  on  Holston  River,  Knox  Co.,  Tenn. 

Holt  shale,  ("in  Topeka  limestone.) 

Pennsylvanian:  Northwestern  Missouri,  southeastern  Nebraska,  north- 
eastern Kansas,  and  southwestern  Iowa. 

G.  E.  Condra,  1927  (Ncbr.  Geol.  Surv.  Bull.  1.  2d  scr.,  pp.  42,  52,  53).  Holt  eh. — A 
thin  but  persistent  bed  of  sh.  in  Topekii  is.  memb.  of  Shawnee  fm.  Is  bluish  and 
argil),  above  and  black  and  fissile  in  middle  and  lower  parts.  Thickness  in  Nebr. 
1-2)4  ft.;  in  Iowa  1%  ft.;  in  Kans.  2(4  ft.;  at  Forest  City.  Mo.,  2%  ft.  Under- 
lies Coul  Creek  Is.  bed  and  overlies  Dubois  Is.  bid.  all  Included  In  Topeka  Is. 
Named  for  good  exposures  in  Holt  Co.,  Mo.,  Just  below  Forest  City  and  NW.  of 
Oregon. 

Holt  moraine. 

Pleistocene  (Wisconsin  stage)  : Northwestern  Minnesota. 

F.  Leverett,  1932  (U.  8.  G.  8.  P.  P.  161,  pp.  117-118).  Village  of  Holt.  Marshall 
Co.,  itands  on  tbla  moraine: 
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Holtsclaw  sandstone.  (In  Osage  group.) 

Mississippian:  Western  and  northern  Kentucky  and  southern  Indiana. 

C.  Butts.  1915  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  3,  pt.  2.  p.  151).  Holtarlatc  <i. — 
Bluish-gray  or  huffish,  loosely  cemented  soft  fine-grained  thick-  to  masaiTfvbeddHi 
es.,  15  to  25  ft.  thick  in  Jefferson  Co.,  Ky.  Top  fm.  of  Osage  group.  Underlie* 
Warsaw  Is.  and  overlies  Rosewood  sh.  Is  “Knob”  as.  of  early  repts.  Contains 
Keokuk  fossils. 

E.  R.  Cumings,  1922.  [See  under  Rosetcood  sh.] 

P.  B.  Stockdale,  1931  (Ind.  Dept.  Cons.,  Div.  Geol.,  Pub.  98,  pp.  54,  124),  abandoned 
this  name.  See  summary  of  book  cited,  under  Carwood  fm.  and  Rosetcood  sh. 

Named  for  Holtsclaw  Hill,  Jefferson  Co.,  Ky. 

Holy  Cross  schist. 

Pre-Cambrian:  Central  Colorado  (Sawatch  Range). 

J.  T.  Stark  and  F.  F.  Barnes,  1935  (Colo.  Sci.  Soc.  Proc.,  vol.  13,  No.  8.  pp 
406-479,  map).  Saicatch  and  Holy  Cross  schists. — [Mapped  separately,  but  de 
scribed  together,  as  follows:]  Foliated  rocks,  ranging  from  dense  black  biotite  or 
hornblende  schists,  through  banded  Injection  gneisses,  to  granitoid  rocks  with  only 
faint  traces  or  “ghosts”  of  schist  remnants,  are  by  far  the  niORt  abundant 
rocks  of  Sawatch  Range.  These  various  types  of  foliates  are  everywhere  grada 
tlonul  one  into  another,  the  type  depending  upon  extent  to  which  the  original 
metamorphosed  sediments  have  been  invaded  and  replaced  by  granitic  Juices, 
stringers,  and  sills  of  Pikes  Peak  or  Silver  Plume  massives.  In  extreme  case* 
all  traces  of  schlstoslty  have  been  removed,  resulting  in  a thoroughly  granitoid 
rock.  All  outcrops  that  retain  any  evidence  of  original  schistose  character  have 
been  mapped  as  schist.  The  Sawatch  and  Holy  Cross  schists  are  separated  more 
on  basis  of  field  appearance  than  on  any  difference  in  origin  or  composition. 
The  Holy  Cross  schist  is  universally  and  Intimately  injected  by  stringers  and 
sills  of  brilliant  pink  pegmatite,  and  is  distinct  in  appearance  from  Sawatch 
schist,  in  which  the  pegmatite  is  commonly  white  or  gray.  Not  known  on  what 
the  difference  of  color  is  based,  since  Sliver  Plume  massive  is  apparently  re- 
sponsible for  injection  of  both  types  of  schist.  Are  pre-Camb.  and  may  belong  to 
Idaho  Springs  fm.  [The  Mountain  of  the  Holy  Cross  occurs  In  midst  of  mas? 

mapped  as  Holy  Cross  schist  and  migmatite.  The  other  schist  seems  to  have  been 

named  for  Sawatch  Range.] 

Holyoke  formation. 

Pre-Cambrian  (upper  Huronian)  : Northwestern  Michigan  (Marquette 
district). 

M.  E.  Wadsworth.  1890  and  1891  (Lake  Superior  along  the  south  shore,  by  Julian 
Ralph,  pp.  77-99;  1st  ed.,  1890  ; 2d  ed.,  1891).  Holyoke  fm. — Cgis.,  qtsites.  and 
schists  of  Cascade,  Republic,  Holyoke,  and  elsewhere  in  Marquette  dlst.  Overlies 
Republic  fm.  and  uncon.  underlies  Potsdam  ss. 

M.  E.  Wadsworth.  1893  (Mich.  Geol.  Surv.  Rept.  1891  and  1892.  pp.  63-66*. 
Holyoke  fm. — Qtzite  with  cgl.  at  base.  Uncon.  underlies  Negaunee  fm.  and  un- 
con. overlies  Mesnard  fm.,  which  is  believed  to  be  uncon.  on  Republic  fm.,  bnt 
which  may  be  same  as  Republic  fra.  [On  later  pages  of  this  vol.  Holyoke  fm. 

is  defined  ns  resting  uncon.  on  Republic  fm.  and  as  including  at  base  a cgl. 

they  called  Holyoke  cgl.)  Named  for  occurrence  at  Holyoke.  In  Cascade  range. 

J.  M.  Clements,  1899  (U.  S.  G.  S.  Mon.  36,  p.  20).  Upper  Marquette  series  is 
Wadsworth’s  Holyoke  fm. 

Sec  also  C.  R.  Van  Hisc  and  C.  K.  Leith,  1909  (U.  S.  G.  S.  Bull.  360,  pp. 
145-149). 

Holyoke  diabase.  (In  Newark  group.) 

Upper  Triassic:  Central  Massachusetts  and  Connecticut. 

B.  K.  Emerson,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2.  pp.  451-456).  The  sheet  of 
Holyoke  diabase  came  up  through  a fissure  in  Chicopee  sh.  and  flowed  westward 
out  over  Longmeadow  brownstone  and  Sugarlouf  arkose.  Greatly  thickens  to  W. 

B.  K.  Emerson.  1898  (U.  S.  G.  S.  Holyoke  folio,  No.  50;  see  also  U.  S.  G.  S. 
Mon.  29).  [See  1898  entry  under  Lonffmcadotc  as.]  Is  “main  sheet”  of  PercivaL 
Thickness  350  to  400  ft.  Is  older  than  Hampden  diabase. 

B.  K.  Emerson,  1917  (U.  S.  G.  8.  Bull.  507,  pp.  92,  94,  97,  265-271).  After 
Talcott  diabase  had  been  deeply  covered,  the  accumulation  of  sediment  was  again 
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Interrupted  by  an  eruption  of  lava  through  a Assure  on  the  earth’s  crust,  which 
opened  along  bottom  of  the  basin.  The  lava  Aowed  E.  and  W.  on  bottom  of  the 
bay,  and  solidiAed  into  a Bheet  which  may  have  been  2 or  3 mi.  wide  and  about 
400  ft.  thick  in  its  thickest  central  purt.  This  is  the  “main  sheet”  and  is 
called  Holyoke  diabase.  This  sheet  was  covered  with  sand  and  mud  layers  to 
a considerable  thickness  when  Hampden  diabase  (‘‘posterior  bed”)  outAowed.  At 
N.  the  same  buff  arkose  that  underlies  Holyoke  diabase  also  rests  on  it.  The 
diabase  continues  to  rest  on  Sugarloaf  arkose  to  Holyoke,  and  from  there  to 
8.  line  of  State  it  rests  on  Longmeadow  ss.  and  Chicopee  sh.  The  “Deer Acid" 
diabase  is  a sheet  of  Holyoke  diabase.  The  Holyoke  is  a fin.  in  Newark  group. 
Named  for  occurrence  In  Mount  Holyoke  Range.  Mass. 

Holyoke  conglomerate. 

Pre-Cambrian  (middle  Huronion)  : Northwestern  Michigan  (Marquette 
district). 

See  1893  item  under  Holyoke  fm. 

Holzmark  sand. 

A subsurface  sand  in  Fayette  ss.  (Eocene)  of  Pettus  dist.,  Tex. 

(See  A.  A.  P.  G.  Bull.,  vol.  15,  No.  7,  pp.  780,  781,  1931.) 

Home  Creek  limestone  member  (of  Caddo  Creek  formation). 

Pennsylvanian : Central  and  central  northern  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  387.  398).  Home 
Creek  bed. — Ls.,  25  to  50  ft.  thick,  friable  in  upper  part,  massive  blue  beds  in 
lower  part,  and  some  clay  and  ss. ; one  clay  bed  10  to  30  ft.  thick  to  N.  Is 
memb.  of  Canyon  div.  Overlies  Hog  Creek  bed  and  underlies  Bluff  Creek  bed. 

C.  S.  Ross,  1921  (U.  S.  Q.  S.  Bull.  726G,  p.  306).  Home  Creek  Is.  memb.  of  Canyon 
fm. — Is  40  ft.  thick  In  Lacasa  area.  Consists  of  3 lss.  separated  by  shales.  Is  top 
memb.  of  Canyon  fm.  Replaces  Plummer’s  “Eastland”  Is.,  which  name  is  pre- 
occupied. Town  of  Caddo,  Stephens  Co.,  is  built  on  this  Is. 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31,  36;  Unlv. 
Tex.  Bull.  2132,  pp.  118-f ).  Home  Creek  Is.,  a series  of  thin  lss.  10  to  50  ft. 
thick,  forming  top  memb.  of  Caddo  Creek  fm.  from  Llano  Mtns  NE.  into  Young 
Co.;  but  to  NE.  of  Finis,  Jack  Co.,  it  can  not  be  traced  with  certainty,  because 
it  changes  laterally  into  calc,  sands.  Overlies  Hog  Creek  sh.  memb.  In  both 
Colorado  River  and  Brazos  River  valleys. 

Named  for  Home  Creek,  Coleman  Co. 

Homer  limestone  member  (of  Wayan  formation). 

Cretaceous  (Lower  ?)  : Southeastern  Idaho. 

G.  R.  Mansfield,  1921  (Geol.  Soe.  Am.  Bull.,  vol.  32,  pp.  249-266),  referred  4 times 
(and  showed  its  distribution  on  geol.  map)  to  Homer  Is.  memb.  of  Wayan  fm.. 
Lower  Cret.  (?),  SE.  Idaho,  but  did  not  define  it.  In  Jour.  Geol.,  vol.  29,  1921, 
pp.  458,  459,  Mansfield  casually  referred  twice  to  same  unit,  and  also  mapped  it. 

G.  R.  Mansfield,  1927  (U.  S.  G.  S.  P.  P.  152,  p.  107).  Homer  Is.  memb.  of  Wayan 
fm. — Occurs  in  NE.  part  of  Cranes  Flat  quad,  and  extends  into  adjacent  regions 
N.  and  E.  Its  strat.  position  is  not  known  definitely.  Ordinarily  the  surface 
underlain  by  it  is  strewn  with  white  pieces  of  rock,  which  by  their  arrangement 
on  the  slopes  suggest  the  attitude  of  the  beds.  Locally,  as  on  slope  NE.  of  Sugar- 
loaf  Mtn,  the  ls.  forms  massive  ledges.  At  this  place  some  of  upper  beds  are  dull 
gray,  coarsely  crystalline,  and  crowded  with  poorly  preserved  fossils  [listed]. 

Named  for  exposures  in  valley  of  Homer  Creek,  Cranes  Flat  quad. 

Homer  limestone  member  (of  Holden ville  shale). 

Pennsylvanian:  Central  southern  Oklahoma  (Pontotoc  County). 

G.  I).  Morgan,  1924  (Bur.  Geol.  [Okla.]  Bull.  2.  pp.  104-105).  [Name  was  also  used 
by  Morgan,  but  not  defined.  In  Okla.  Geol.  Surv.  Circ.  No.  12,  pi.,  p.  9,  1923.] 
Homer  Is.  memb. — Dark-gray  or  almost  black  1b.,  constituting  a reef  of  Chaetetes 
in  NE.  part  of  Stonewall  quad.  To  S.  Fusullnas  appear  in  the  Is.,  become  abun- 
dant, and  the  ls.  finally  changes  to  almost  a pure  Fusvllna  Is.  Is  in  lower  part 
of  Holdenville  fm.,  17  to  70  ft.  below  Sasakwa  Is.  memb. 

Named  for  exposures  % mi.  W.  of  Homer  School,  in  sec.  25,  T.  4 N.,  R.  t>  E., 

Stonewall  quad. 
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Homestake  limestone. 

Carboniferous:  Southwestern  Utah  (Iron  Springs  region). 

C.  K.  Leith  and  E.  C.  Harder.  1008  (O.  S.  G.  S.  Bull.  338.  p.  24).  Homrttatcr  If.— 
Carbf.  Is.,  50  to  500  ft.  thick,  uncoti.  underlying  Pinto  ss.  (Upper  Cret.).  I Mapped 
at  and  around  Homestake  mine.  Iron  Springs  quad.] 

Homestake  formation. 

Pre-Cambrian:  Southwestern  South  Dakota.  (Lawrence  County). 

J.  O.  Hosted  and  L.  B.  Wright,  1023  (Eng.  and  Min.  Jour.-Press.  vol.  115.  pp.  793- 
799.  830-843,  with  maps).  Homestake  fm. — Cummingtonite  and  chloritic  schists, 
with  contorted  quartz  stringers;  in  places  dolomltic.  Outcrops  usually  red  and 
massive,  the  red  color  due  to  Iron  oxide.  Greater  part  of  fm.  is  cummingtonite 
schist.  Original  fm.  was  a siliceous,  ferruginous,  dolomltic  Is.,  somewhat  banded 
and  In  places  well  preserved.  Underlies  Ellison  fm.  Thickness  70  ft.  Believed 
to  be  of  Keewatin  age. 

Derivation  of  name  not  stated,  but  probably  Is  Homestake  mine,  Lead  disr. 

Homewood  sandstone  member  (of  Pottsville  formation). 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Kept.  Q,  p.  67).  Upper  Homewood  ss. — Top 
memb.  of  Beaver  River  group.  Is  a massive  yellowish  white  conglomeratic  ss.. 
75  to  155  ft.  thick.  Is  separated  from  overlying  Brookvllle  coal  by  4 ft.  of  Are 
clay.  Is  155  ft.  thick  at  Homewood  Station.  Beaver  Co.,  Pa.,  where  it  cuta  out 
overlying  Clarion  coal  group  up  to  a higher  horizon  than  Ferriferous  (Van port)  hr. 
Lies  20  to  80  ft.  above  Connoquenessing  (Lower  Homewood ) ss.  [The  Upper 
Homewood  88.  of  above  rept  has  for  many  years  been  called  Homewood  s*.  memb. 
of  PottBVille  fm.,  the  use  of  Lower*  Homewood  for  the  Connoquenessing  ss.  having 
been  discontinued.] 

J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q.  pp.  308-316).  Tiedmont  ( Upper 
Homewood)  underlies  Brookvllle  coal  and  is  separated  from  underlying  Mount 
Savage  coal  by  20  to  80  ft.  of  sh. 

Homewood  (Lower)  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian : Southern  West  Virginia. 

C.  E.  Krebs  and  1).  D.  Teets,  Jr.,  1916  (W.  Va.  Geol.  Surv.  Rept.  Raleigh  and  western 
parts  of  Mercer  and  Summers  Counties,  p.  56).  Lower  Homewood  es. — Underlies 
Stockton  A coal  and  overlies  Stockton  coal.  Thickness  48  ft.  4 in. 

t Hominy  formation. 

Pennsylvanian  and  Permian:  Central  northern  Oklahoma. 

C.  N.  Gould.  1905  (U.  S.  G.  S.  W.  S.  P.  148,  map).  [In  this  rept  an  area  in  NE. 
Okla.  Is  mapped  as  Hominy  fm.,  but  text  does  not  mention  the  name.  Page  3 '2 
of  rept,  however,  states  that : The  fins,  exposed  in  llomlny  dist.  Include  the  south- 
ern extension  into  Okla.  of  Pottawatomie,  Douglas,  Shawnee,  Wabaunsee,  Cotton- 
wood, and  Neosho  fnis.  of  Kansas  geologists,  and  have  a thickness  of  over  1,500  ft. 
In  1906  (U.  S.  G.  S.  Bui!.  298,  p.  252)  M.  L.  Fuller  and  S.  Sanford  published  a 
description  of  a well  near  Cleveland,  Pawnee  Co.,  Okla.,  which  contains  the  follow- 
ing statement : The  rocks  outcropping  for  25  mi.  W.  and  E.  and  40  mi.  N.  have 
been  grouped  together  as  Hominy  fm.  (Penn.),  including  Pottawatomie.  Douglas. 
Shawnee.  Wabaunsee.  Cottonwood  and  Neosho  fins,  of  Kausas  geologists,  and  have 
a thickness  of  over  1,500  ft.] 

Named  for  Hominy,  Osage  Co. 

Hominy  sand. 

Lower  (?)  Ordovician:  Central  northern  Oklahoma  (Osage  County)  and 
eastern  Oklahoma  (Tulsa  and  Okmulgee  Counties). 

L.  II.  White,  1926  (Okla.  Geol.  Surv.  Bull.  40B,  pp.  8,  13-14).  n Burgen ” ss. 
("Hominy”  Band). — The  “Burgen"  ss.  was  first  called  “Hominy"  sand  because  It 
was  thought  to  he  principal  source  of  deep  production  around  town  of  Hominy, 
Osage  Co.  Since  that  time,  however,  It  lias  developed  that  most  of  that  pro- 
duction was  probably  coming  from  the  underlying  "Silioeous"  Is.  The  "Burgen” 
ss.  uncon.  overlies  Arhuckle  Is.  (“Siliceous  lime")  and  underlies  Tyner  fm. 
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R.  W.  Clark,  1920  (Okln.  Geol.  8urv.  Bull.  40F).  The  Hominy  sand  lies  at  depth 
of  2,880  ft.  In  sec.  19,  T.  14  N.,  R.  13  E„  and  at  3,548  ft.  In  sec.  33,  T.  13  N., 
R.  11  E. 

F.  C.  Edson,  1927  (A.  A.  P.  G.  Bull.,  vol.  11,  p.  969).  uHominy>'  ss.  underlies  Turner 
fm.  and  uncon.  overlies  Siliceous  Is. 

W.  F.  Cloud,  1930  (Okla.  Geol.  Surv.  Bull.  40RR).  Burgen  (“Hominy”)  sand  is 
10-75  ft.  thick  in  Tulsa  Co.  It  lies  on  weathered  surface  of  Arbuckle  Is.,  and 
consists  of  hard  massive  ss.,  light  gray  to  yellowish  brown. 

Hominy  lime. 

A subsurface  Is.,  of  Penn,  age,  in  central  northern  Okla.  that  is  supposed  to 
correlate  with  Lecompton  Is.  memb.  of  Pawhuska  fm.  and  to  be  same  as 
tPawhuska  lime. 

Honaker  limestone.  (In  Virginia,  Honaker  dolomite.) 

Middle  Cambrian : Southwestern  Virginia,  northeastern  Tennessee,  and 
western  North  Carolina. 

M.  R.  Campbell,  1897  (U.  8.  G.  8.  Tazewell  folio,  No.  44,  p.  2).  Honaker  Is.— Varies 
in  character  from  blue  flaggy  Is.  to  dark  impure  Is.  and  massive  gray  dol.  Thick- 
ness 900  to  1,000  ft.  Overlies  Russell  fm.  and  underlies  Nolichucky  sh.  West 
of  this  quad,  the  Honaker  Is.  is  subdivided  by  a small  band  of  calc.  sh.  (Rogers- 
vllle  sh.)  into  two  distiuct  Iss.,  the  upper  of  which  has  been  named  Maryville 
and  the  lowTer  Rutledge  Is.  In  pnssing  eastward  the  Rogersville  sh.  becomes  more 
and  more  calc,  until,  on  W.  edge  of  this  quad,  the  three  blend  into  a single  Is. 
with  about  same  thickness  as  the  aggregate  farther  W. 

Named  for  exposures  at  Honaker,  Russell  Co.,  Va. 

Honaker  sand. 

A subsurface  sand  in  southern  San  Juan  Co.,  SE.  Utah,  that  lies  in  Hermosa 
fm.  (Penn.).  Is  reported  to  occur  just  below  water  level  at  foot  of 
Honaker  Trail. 

Hondo  sandstone  member  (of  Chupadera  formation). 

Permian:  Southeastern  New  Mexico  (Pecos  Valley  region). 

W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.,  vol.  21,  No.  7).  Chupadera  fm.  of  Pecos 
Valley  region  here  divided  Into  (descending)  : (1)  Ban  Andres  Is.  memb.  (replaces 
Plcacho  Is.  of  Fiedler  and  Nye)  ; (2)  Hondo  ss.  memb.,  and  (3)  Yeso  memb.  The 
Hondo  88.  consists  of  coarse  white  quartz  grains,  variably  streaked  yellowish  to 
brownish  red  and  cemented  by  iron  and  lime.  In  places  it  is  cross-bedded,  and 
iron  concretions  and  nodules  are  abundant  in  upper  part.  Thickness  usually 
50  ± ft.  Has  been  commonly  referred  to  in  the  field  as  “Glorleta  ss.,”  but  it  has 
never  been  definitely  shown  that  this  ss.  is  wholly  or  in  part  the  ss.  of  Glorieta 
Mesa.  Crops  out  near  bottom  of  valley  of  the  Hondo  and  its  tributaries.  Of 
great  vulue  in  subsurface  correlation.  (The  adoption  of  Hondo  ss.  memb.  involves 
a slight  redefinition  of  both  San  Andres  Is.  and  Yeso  as  origlually  defined  and 
heretofore  used.] 

Honerine  limestone. 

Miners’  local  name  for  an  ore-bearing  Is.,  8 to  12  ft.  thick,  in  lower  part  of 
Oquirrh  fm.  (Penn.),  Stockton  dist.,  central  northern  Utah.  Lies  40  ft. 
below  Maverick  Is.  of  miners  and  10  ft.  above  their  Little  Honerine  Is. 
Exposed  in  Honerine  claim.  (See  U.  S.  G.  S.  P.  P.  173,  1932.) 

Honesdale  sandstone  group.  (In  Catskill  formation.) 

Upper  Devonian : Northeastern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  G5,  pp.  GO-68,  132.  140).  Honesdale  ss. 
group. — Underlies  Cherry  Ridge  group  and  overlies  Montrose  red  sh.  At  Hones- 
dale, Wayne  Co.,  Is  easily  divisible  Into  (descending)  : Honesdale  white  ss.,  25 

ft.  J Honesdale  red  ss.,  40  ft.  ; Honesdale  gray  ss.,  25  to  50  ft.  At  Montrose, 
Susquehanna  Co.,  this  group  of  rocks  forms  the  high  bank  near  Fair  Grounds,  but 
no  division  can  be  made.  Montrose  sss.  Is  a term  I have  freely  employed  in  my 
township  repts,  uncertain  bow  much  of  the  section  in  hilltops  around  Montrose 
(over  the  red  sh. ) ought  to  be  restricted  to  Honesdale  ss.  group.  Vanuxem  in 
151627® — 38 62 
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1844  applied  term  Montrose  ss.  ( Oneonta ) to  distinguish  one  div.  of  his  Catakill 
but  seems  to  have  looked  upon  it  as  lowest  div.  of  the  fm.,  whereas  I find  500  ft. 
of  Catakill  measures  still  beneath  drainage  level  at  Montrose.  [On  pp.  132  and 
140  he  says  Honeadale  ss,  series  of  Wayne  Co.  in  same  as  Montrose  series  of 
Susquehanna  Co.J 

I.  C.  White,  1882  (2d  Pa.  Oeol.  Surv.  Kept.  Gf).  Honeadale  as.  group  Is  500  ft- 
thlck  near  W.  line  of  Monroe  Co.  and  987  ft.  thick  on  Lehigh  River.  [Another 
rept  gave  thickness  of  987  ft.) 

B.  Willard,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4.  pp.  571,  581-584,  606  >,  de 
scribed  geographic  distribution  and  fossils  of  nonmarine  Honeadale  aa.,  as  he  called 
it,  and  replaced  Montrose  red  ah.  of  White  with  Damascus  red  ah.,  the  name  Mont 
rose  being  preoccupied  in  N.  Y.  He  stated  : Honeadale  aa.  underlies  Cherry  Ridge 
red  beds,  overlies  Damascus  red  sh.,  and  passes  into  marine  beds  to  west. 

Honey  Creek  limestone. 

Upper  Cambrian:  Central  southern  Oklahoma  (Arbuckle  and  Wichita  Moun- 
tains). 

E.  O.  Ulrich,  1911  (GeoL  Soc.  Am.  Bull.,  vol.  22,  pp.  024,  642.  601.  666.  pi.  27) 
Honey  Creek  la.  memb.  of  Reagan  88. — Certain  thin  lss.  originally  included  In 
basal  part  of  Arbuckle  Is.  but  now  transferred  to  underlying  Reagan  fm.  Is  calc 
upper  part  of  the  Reagan.  [Thickness  and  type  loc.  not  stated.] 

H.  D.  Miser,  1926  (Okla.  geol.  map),  followed  Taffs  original  definitions  of  Arbuckl*- 
Is.  and  Reagan  ss.  and  included  this  Is.  In  Arbuckle  Is. 

E.  O.  Ulrich,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  3,  pp.  742+).  The  bed* 
formerly  called  by  writer  Honey  Creek  Is.  memb.  of  Reagan  ss.  are  hero  raised 

to  rank  of  fm.  and  called  Honey  Creek  fm.  Named  for  Honey  Creek,  a tributary 

of  Washita  River  which  rises  in  Arbuckle  Mtns  and  flows  northeastward  around 
W.  end  of  East  Timbered  Hills.  Along  Honey  Creek,  on  S.  side  of  East  Timbered 
Hills,  in  sec.  1,  T.  2 8.,  R.  1 E.,  Okla.,  the  upper  part  of  Honey  Creek  fm.  con- 
sists of  44  ft.  of  thin-bedded  arglll.  and  shaly  Is.,  often  yellow,  with  some  cgl. 
probably  intraform&tionai,  (the  Ptychaspis  atone),  which  is  absent  *4  mi-  E.  of 
Honey  Creek.  The  lotcer  part  consists  of  80  ft.  of  uneven  plates  of  crystalline  Is. 
many  of  them  very  fossillferous,  separated  by  clayey  and  more  or  less  glauconitk 
seams,  with  grains  of  glauconite  scattered  through  the  lss.  Trilobites  of  Ptero- 
cephalia  zone  are  abundant  in  lower  20  ft.,  and  Eoorthia  zone  next  above  ; also 
a layer  with  crinoid  fragments  near  base  and  another  or  two  In  upper  third. 

In  this  section  the  Honey  Creek  is  uncon.  overlain  by  Royer  fm.,  the  intervening 

Fort  Sill  fm.  being  absent,  and  Is  separated  from  underlying  Reagan  ss.  by  a 
hiatus  corresponding  to  Cap  Mtn  fm.  of  [central]  Texas.  In  Wichita  Mtns  the 
fm.  Is  250  ft.  thick. 

The  U.  S.  Geol.  Survey  has  adopted  Honey  Creek  U.  (Upper  Camb.)  as  a 
distinct  fm.,  for  the  thin  sandy  lss.  that  form  basal  part  of  Arbuckle  Is. 
as  defined  by  Taff  in  Wichita  Mtns,  Okla.,  but  in  Arbuckle  Mtns,  Okla.. 
older  lss.  come  in  below  the  Honey  Creek.  The  latter  is  124  ft.  thick  at 
type  loc.  It  does  not  include  the  60  ft.  of  calc.  sss.  which  Taff  treated  as 
top  memb.  of  Reagan  ss.  (See  C.  L.  Dake  and  J.  Bridge,  Geol.  Soc.  Am. 
Bull.,  vol.  43,  No.  3,  pp.  72&-741.) 

C.  E.  Decker,  1933.  (Seo  under  Timbered  Hills  group.) 

Honna  formation. 

Cretaceous:  British  Columbia. 

J.  D.  MacKenzie,  1914  (Canada  Geol.  Surv.  Summ.  Rept.  1913,  p.  44). 

Honolulu  volcanic  series. 

Pleistocene  (middle?  and  late)  and  Recent  (?)  : Hawaii  (Oahu  Island). 

H.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu.  Hawaii : Div.  Hydrog. 
Bull.  1).  Most  of  Honolulu  volcanic  series  lies  at  or  near  city  of  Honolulu. 
It  rests  with  great  eroHlonal  uncon.  on  Koolau  volcanic  series,  of  Tert.  and  possibly 
early  Plelst.  age.  It  has  been  subdivided  into  the  following  mapped  subdivisions: 
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Recent  or  latest  Heist,  lavas  and  pyroclastlcs: 

Basalts  and  pyro-exploslon  deposits  of  Tantalus  and  Sugar  Loaf: 


Tantalus 

basalt. 


Sugar  Loaf 

Contemporaneous  \ 

basalt. 

pyro-exploBlon 

deposits.  Locally  \ 

called  “black 

sand.”  1 

Occur  at  Honolulu 


Basalts  and  pyroclastlcs  of  Koko  Assure  : 
Kaupo  basalt. 

Kaohikaipu  volcanlcg. 

Koko  volcanlcs.  (Overlie  Kalama 
volcanics.)  : 
tuff, 
basalt. 

Kalama  volcanlcs. 

Manana  tuff. 

Recession  of  sea  to  present  level. 


Do  not 
occur  near 
Honolulu. 


Contemporaneous 


Late  and  middle  (?)  Heist,  lavas  and  pyroclastlcs.  (Probably 
Heist.)  : 

I^avas  and  pyroclastlcs  of  Waipio  ( HO  ± -foot)  stand  of  the  sea 
(•f  25-foot)  stand  of  the  sea: 


all  post-middle 
and  Wamatnalo 


Punchbowl  volcanlcs  : 
basalt, 
tuff. 

CaBtle  volcanlcs. 

Kamanaiki  basalt. 

Black  Point  basalt.  (Overlies  Diamond  Head  tuff.) 
Mauuxnae  volcanlcs. 

Kaimukl  volcanlcs.  (Rest  on  Diamond  Head  tuff.) 
Diamond  Head  tuff. 

Training  School  volcanlcs. 

Maunawill  volcanlcs. 

Ainonl  volcanics. 

a i»  From  different 

Salt  Lake  tuff.  Makalapa  tuff.  / vents 


Relatively 
contemporaneous, 
but  erupted 
from  different 
vents. 

Occur  at  and 
near  Honolulu. 


Halt  of  sea  at  40-foot  ( ?)  level,  known  us  Waialae  stand. 

Lavas  and  pyroclastlcs  of  Kaena  (-f 05-foot)  and  Laie  (-f 70-foot)  stands 
of  the  sea  : 

Kaau  volcanics : 
tuff, 
basalt. 

I'lupau  tuff. 

Moku  Manu  volcanlcs : 
tuff, 
basalt. 

Mukawao  breccia. 

Pall  volcanics : 

basalt.  I Relatively 

breccia.  I contemporaneous. 

Nuuanu  volcanics  (3  basalts).  1 Occur  at  and 

Kaneohe  volcanics.  | near  Honolulu. 

Aliamanu  tuff. 

Haiku  volcanlcs : 
basalt, 
tuff. 

Kalibl  volcanics. 

Rocky  Hill  volcanlcs. 

Mokulca  basalt. 

Mokapu  basalt. 

Hawailloa  volcanics. 


Recession  of  the  sea  to  a level  below  55  ft.  known  as  Kablpa  stand.  Erosion 
of  deposits  of  previous  stand  of  the  sea. 

Halt  of  sea  at  55  ft.  above  present  sea  level  known  as  Kahuku  stand. 
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Hoodoo  quartzite. 

Pre-Cambrian  (Pelt  series):  Southern  central  Idaho  (Casto  region). 

C.  P.  Roes,  1932  (Idaho  correlation  chart  compiled  by  M.  G.  Wilmarth).  IToodoe 
qtzite. — White  massive  qtzite,  3,6B0+ft.  thick,  uncon.  underlying  schist  of  unknown 
thickness,  believed  to  be  of  Algonkian  age.  and  overlying  Yellowjacket  fm.,  both 
included  in  Belt  series.  Type  loc..  Hoodoo  Creek. 

C.  P.  Ross,  1935  (U.  S.  G.  S.  Bull.  854).  Hoodoo  qtzite. — White,  relatively  pure 
and  massive  qtzite.  2,000  to  4.000  ft.  thick,  overlying  Yellowjacket  fm.  Named 
for  exposures  along  lloodoo  Creek,  in  NW.  part  of  Casto  quad.  Uppor  fm. 
of  Belt  series.  A.  L.  Anderson  suggests  (Idaho  Bur.  Mines  and  Geol.  Pam.  34. 
p.  10,  June  1930)  the  rocks  here  named  Yellofojacket  fm.  and  Hoodoo  qtzite  maj 
correspond  to  lower  and  middle  members  of  Prichard  fm.  as  identified  by  him 
in  Orofino  region. 

Hood  River  conglomerate. 

Miocene  (upper)  or  Pliocene  (lower)  : Northwestern  Oregon  and  south- 
western Washington. 

J.  P.  Buwalda  and  B.  X.  Moore,  1927  (Sci.,  n.  s.,  vol.  66,  p.  236).  Hood  Rircr  fm.. 
proposed  for  the  unique  cgl.  and  ss.  strata  underlying  Dalles  fm.  in  Columbia 
River  gorge.  Heretofore  culled  “Satsop  fm.”  but  older  than  typical  fosailiferou* 
Qua t.  marine  Satsop  fm.  of  Wash,  coast,  and  is  approx,  upper  Mio.  or  lower 
Pllo.  Type  section  In  cut  immediately  E.  of  Columbia  River  highway  bridge 
across  Hood  River.  In  E.  part  of  gorge  this  cgl.  underlies  Dalles  beds  and  cac 
be  traced  into  central  Wash.,  where  it  lies  at  base  of  Ellensburg  fm. 

J.  P.  Buwalda  and  B.  N.  Moore,  1928  (Pan- Am.  Geol.,  vol.  49.  p.  313)  and  192? 
(Geol.  Soc.  Am.  Bull.,  vol.  39,  pp.  llt^-117).  From  its  relation  to  Dalles  bed* 
the  “Satsop’*  of  Columbia  River  gorge  is  of  equiv.  or  greater  age  and  not  correlative 
of  Quat.  Satsop  fm.  of  Oreg.  and  Wash,  coasts. 

J.  P.  Buwalda  and  B.  N.  Moore,  1930  (Carnegie  Inst.  Wash.  Pub.  404,  pp.  21,  22>. 
Hood  River  cut. — Gravels  in  gorge  of  Columbia  River,  in  places  several  hundred 
ft.  thick,  und  heretofore  known  as  “Sutsop  gravels’’  but  now  known  to  be  older 
than  type  Satsop  of  Chehalls  Valley,  100  ml.  distant.  Overlies  Columbia 
River  basalt  and  In  places  underlies,  probably  conformably,  The  Dallet*  tsds. 
Type  section  at  E.  end  of  Columbia  River  highway  bridge  spanning  Hood  River, 
just  E.  of  town  of  Hood  River,  Oreg.  Is  probably  a phase  of  The  Dallea  fm.. 
as  suggested  by  Bretz,  but  it  appears  to  be  rather  distinct  from  the  volcanic  series. 

Hooker  slate. 

Lower  Cambrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith,  1932  (Wash.  Acad.  Sci.  Jour.,  vol.  22,  pp.  360,  402).  Hooker  el. — 
Notably  black  si.  with  less  cleavage  than  usual  in  this  region.  No  fossils  known, 
but  It  appears  to  be  more  closely  associated  with  Lower  Camb.  fm.  than  with 
overlying  Ord.  fms.  Underlies  Lower  Ord.  Poultney  si.  with  a great  hiatus 
btw.  and  overlies  Beebe  Is.  Named  for  Hooker  Hill,  2 mi.  N.  of  Castleton 
[Castleton  quad.]. 

lloopes  sand. 

A subsurface  Ord.  sand  in  Okla.  that  is  known  by  several  other  names. 
See  under  Kintcr  ss. 

Hoosac  schist. 

Lower  Cambrian  (?):  Western  Massachusetts,  southwestern  and  south- 
eastern Vermont,  and  western  Connecticut. 

B.  K.  Emerson,  1892  (U.  S.  G.  S.  Hawley  sheet,  i.  o.,  proof  sheets  of  geol.  maps  and 
text  intended  for  a geol.  folio,  but  never  completed  und  published  iu  that  form, 
although  cited  In  U.  8.  G.  S.  Bull.  191,  1902).  Hoosac  schist. — Feldspathic  mica, 
schist  or  thin-bedded  gneiss.  Underlies  Rowe  schist  and  overlies  Dalton  phylllte  in 
Green  Mtn  region,  Mass.,  and  Recket  gneiss  in  Hawley  quad..  Mass. 

J.  E.  Wolff,  1894  (U.  8.  G.  8.  Mon.  23,  pp.  23-107).  Hoosac  schist. — Albite  schist. 
Coftformably  overlies  the  cgl.  on  top  of  Hoosac  Mtn.,  Mass.,  extending  northward 
for  miles  into  Vt.  Underlies  Rowe  schist.  Is  in  contact  with  Stockbrldge  Is.  and 
with  Vermont  fm.  [in  NW.  Mass.]. 

B.  K.  Emerson,  1898  (U.  8.  G.  S.  Holyoke  folio.  No.  50;  also  U.  8.  G.  8.  Mon.  29, 
pp.  66:-76,  pi.  34).  Hoosac  schist. — Albitic  serlcite  schist,  finer-grained  than  uncon. 
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underlying  feecket  gneiss,  and  iron  and  potash  absent.  Grades  into  overlying 
Rowe  schist. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  pp.  40-41).  Hoosac  schist. — A dark 
graphitic  mica  schist,  in  many  places  highly  garnetiferous,  especially  at  base.  In  a 
few  places  It  carries  staurolite  and  kyanite.  Is  commonly  porphyritic.  In  N. 
part  of  area  It  becomes  a gneiss.  Equiv.  in  part  at  least  to  Berkshire  schist. 
Thickness  1,500  ft.  in  Westfield  Valley;  4,000  ft.  in  Hoosac  Mtn.  Is  Ord. 

Age  changed  to  Lower  Cair>b.  (?)  in  1932,  because  L.  M.  Prindle  and  E.  B. 
Knopf,  who  have  studied  and  mapped  the  fm.,  consider  it  to  be  Lower 
Carnb.  or  older.  (Am.  Jour.  Sci.,  5th,  vol.  24,  Oct.  1932.) 

Hooser  shale.  (In  Council  Grove  group.) 

Permian ; Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  ser.,  pp.  20,  25). 
Hooser  sh.,  new  name  for  basal  part  of  Easly  Creek  sh.  of  Condra  1927.  It  consists 
of  (descending):  (1)  Olive  sh.,  calc.,  argill.,  fosslliferous,  weathers  buff,  2 ft.; 

(2)  sh.,  weathered  buff,  with  boxwork  at  places,  1 ft.;  (3)  sh.,  grayish,  with  calc, 
concretionary  sub-zone  near  base  and  reddish  subsone  below  middle,  8 ft.  Thick- 
ness averages  about  11  ft.  from  Nebr.  to  Okla.  Underlies  Middleburg  Is.  and 
overlies  Eiss  Is.  Type  loc.  highway  cut  and  ravine  Just  E.  of  Hooser. 

G.  E.  Condra,  1935.  (See  uuder  Bader  Is.) 

Hoover  division. 

Upper  Cambrian  or  Lower  Ordovician:  Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Kept.,  pL  3, 
pp.  lxii,  295-306).  Hoover  div. — Consists  of  (descending!  : (1)  Fine-grained  gritty 
crystalline  Iss. ; (2)  compact,  thin,  slabby,  fosslliferous  Is.,  blue,  red,  gray,  dull 
brownish,  and  yellow  (called  “Burnet  marble”  by  earlier  geologists,  from  great 
development  of  series  near  town  of  Burnet  and  neighboring  parts  of  Burnet  Co.)  ; 

(3)  dark  fucoidal  Is.  Is  upper  div.  of  Leon  series.  Underlies  Hinton  div,  of  San 
Saba  series  and  overlies,  apparently  uncon.,  Wyo  div. 

Is  a part  of  Ellenburger  Is. 

Named  for  Hoover  Valley,  Burnet  Co. 

Hoover  gas  sand. 

A subsurface  sand  of  Chester  (Miss.)  age  in  Ind.  that  has  been  correlated 
with  Hardinsburg  ss.  An  older  Chester  sand,  called  Hoover  oil  sand , 
has  been  correlated  with  Cypress  ss. 

Hoover  sand  series. 

A series  of  subsurface  Penn.  sss.  and  interbedded  strata  in  central  and 
northern  Okla.,  reported  to  be  150  to  700±  ft.  thick  and  to  correspond 
approx,  to  Elgin  ss. 
tHop  Brook  limestone. 

A name  applied  by  B.  K.  Emerson  (U.  S.  G.  S.  Bull.  159,  p.  52,  1899)  to 
Coles  Brook  Is.  as  exposed  in  bottom  and  steep  banks  of  Hop  Brook  at 
Sodom,  E.  part  of  Berkshire  Co.,  Mass. 

Hope  limestone. 

Silurian  (?)  : Central  southern  Maine  (Hope  Township,  Knox  County). 

C.  T.  Jackson,  1837  (1st  Kept.  Geol.  Maine,  pp.  57-58).  Hope  Is.  is  in  the  talcose  si. 
Is  indistinctly  stratified  and  is  cut  through  by  many  small  trap  dikes,  while  at 
points  of  contact  the  Is.  is  frequently  converted  into  dol.  Extensively  quarried  in 
Hope  Twp.  MoBt  compact  variety  is  known  in  commerce  as  Lafayette  lime. 

Hope  gypsum.  (In  Sumner  group.) 

Permian:  Central  Kansas. 

F.  W.  Cragin,  1896  (Colo.  Coll.  Studies,  vol.  6.  pp.  10,  11).  Hope  gyp. — A gyp.  bed  in 
Geuda  salt  measures,  about  100  ft.  lower  than  Greeley  gyp. 

G.  P.  Grimsley,  1899  (Univ.  Geol.  Surv.  Kans,  vol.  5.  pp.  58-61),  gave  further  descrip- 
tion of  this  gyp.  bed,  nnd  named  a gyp.  occurring  10  ft.  lower  the  Solomon  gyp. 

Named  for  Hope,  Dickinson  Co. 
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Hopewell  sandstone. 

Carboniferous:  Canada. 

H.  M.  Ami,  1900  (Canada  Bee.  8cl..  vol.  8,  p.  102). 

Hopewell  formation. 

Pleistocene:  Jamaica. 

C.  Schnchert,  1935  (Hist.  geoL  of  Antillean -Caribbean  region,  p.  417). 

Hopklnton  dolomite. 

Silurian  (NIagaran) : Eastern  Iowa. 

8.  Calvin,  1906  (Jour.  Geol.,  vol.  14,  pp.  572,  574).  H upkintnn  (a.— Dol.,  very  fossil 
iferoua  In  places,  220  ft.  thick,  constituting  lower  phase  of  western  Niagara  and 
heretofore  designated  as  Delaware  (preoccupied).  Includes  sones  btw.  base  of 
Niagara  and  top  of  Pentamerus-bearlng  beds. 

T.  E.  Savage,  1900  (Iowa  Geol.  8urv.  vol.  18),  included  In  Hopklnton  “stage”  the 
"Cerlonttcs  and  crlnold  beds,”  overlying  the  Pentomerus  oblongu .*  beds. 

According  to  E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22),  the  Hopklnton 
dol.  is  of  post-Clinton  and  pre-Guelph  age.  According  to  E.  O.  Ulrich. 
1924  (Win.  Acad.  Sci.  TranR.,  vol.  4,  pp.  91-93)  it  is  doubtfully  of  middle 
Clinton  age.  The  U.  S.  Geol.  Survey,  also  E.  O.  Ulrich,  now  treat  Guelph 
as  upper  part  of  Lockport  doL 

A.  C.  Trowbridge,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  p.  01).  Due 
largely  to  recent  work  of  E.  H.  Scobey  (unpublished  thesis,  Dnlv.  Iowa  Ldbrary) 
the  Alexandrian  (Medina.  Lower  Sil.)  Edgewoori  and  Kankakee  fms.  of  III.  have 
been  recognised  In  Iowa  and  separated  from  the  Hopklnton.  The  upper  part  of  the 
Hopklnton  remaining  after  removal  of  the  Edgewood  and  Kankakee  is  probably™ 
Joliet,  Waukesha,  and  Racine  of  I1L  [NIagaran].  [In  fig.  2 of  this  rept.  the 
Hopklnton  is  placed  In  Niagaran.] 

Named  for  Hopklnton,  Delaware  Co. 

Hoppin  slate. 

Lower  Cambrian:  Massachusetts. 

B.  K.  Emerson,  1917  (U.  8.  S.  S.  Bull.  597,  p.  30).  Hoppin  at. — Chiefly  red  sh.  or 
si.,  with  layers  and  nodules  of  white  Is.,  overlying  greenish  sh.  or  si.,  beneath  which 
Is  a basal  white  qtilte.  Not  greatly  altered.  Lower  Camb.  fossils.  Thickness 
probably  not  less  than  600  ft. ; base  not  seen.  Exposed  at  2 places  In  Narragansett 
Basin,  one  at  Uoppln  Hill,  North  Attleboro,  and  the  other  In  Wrentham,  V2  mi.  8. 
of  West  Wrentham  village,  Just  N.  of  Rhode  Island  bdy.  Overlapped  by 
Wamsutta  fm.  (Carbf.). 

Hordes  Creek  limestone  lentil  (of  Admiral  formation). 

Permian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Snrv.  4tb  Ann.  Rept.,  pt.  1.  pp.  421,  422).  Bordet 
Creek  bed. — Impure  lss„  10  to  30  ft.  thick,  with  some  layers  of  ss.  and  clay. 
Memb.  of  Albany  div.  Overlies  Lost  Creek  bed  and  underlies  Indian  Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1022  (Unlv.  Tex.  Bull.  2132,  pp.  192,  193,  and 
charts).  Hordes  Creek  Is.  lentU  Is  in  lower  part  of  Admiral  fm.  (basal  fm.  of 
WIcbita  group).  Overlies  Lost  Creek  sh.  memb.  and  underlies  Indian  Creek  sh. 
memb. 

Named  for  Hordes  Creek,  Coleman  Co. 

Hornerstown  marl.  (In  Rancocns  group.) 

Eocene  (lower)  : New  Jersey  Coastal  Plain. 

W.  B.  Clark,  1907  (Johns  Hopkins  Unlv.  Circ.,  n.  s.,  1907,  No.  7,  Whole  No.  199. 
p.  3).  The  term  Hornerstown  marl  Is  here  proposed  to  replace  Sewed,  which  Is 
found  to  be  preoccupied.  Is  baBai  fm.  of  Rancocas  group.  Underlies  Vlncentowt 
sand. 

Named  for  occurrence  at  Hornerstown,  N.  J. 

Horn  River  shales. 

Devonian : Mackenzie. 

E.  J.  Whittaker,  1922  (Canada  Geol.  Surv.  Summ.  Rept.  1921,  pt.  B,  p.  521. 
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Hornsboro  sandstone. 

Horns  boro  zone. 

Triasslc  (Upper)  ; Northeastern  Sonth  Carolina  (Chesterfield  County). 

E.  Sloan,  1905  (S.  C.  Geol.  Surv.  geognostlc  map  of  8.  C.,  advance  copies;  published 
In  1908,  In  8.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  ; 1907  (Summary  of  mineral  resources 
of  8.  C.,  pp.  11,  12).  Homaboro  a*.,  also  Hornsboro  zone  (Jurassic  and  Triasslc). — 
This  fm.  is  bounded  on  N.  by  N.  C.  line,  from  a point  about  3 ml.  E.  of  Hornsboro 
to  a point  about  1.2  ml.  W.  of  Hornsboro;  the  delimiting  line  then  proceeds 
southeasterly  about  1 ml.,  thence  easterly  5 ml.,  and  thence  to  initial  point  on 
N.  C.  line;  from  easterly  half  of  this  area  a narrow  strip  has  been  removed  through 
erosion  by  the  Clay  Creek  waters,  which  expose  the  underlying  Edgefleld-Cheater- 
fleld  slates.  The  Hornsboro  rocks  comprise  brown-red  and  gray  sss.,  varying  In 
places  to  a purple-brown  Indurated  clay.  Numerous  intrusive  masses  of  diabase 
have  greatly  disturbed,  and  partly  metamorphosed  to  secondary  forms,  portions 
of  the  red  sss.  The  bodies  exhibited  in  this  State  are  not  sufficiently  homogeneous 
to  afford  valuable  quarries.  In  N.  C.,  w'here  these  beds  attain  much  greater  thick- 
ness, as  In  Jupiter  area,  workable  beds  of  coal  are  included  by  the  Jura-Trlas. 
In  many  places  the  coal  seams  have  been  disconnected  by  diabase  intrusions,  and 
exhibit  so  much  pyrite  that  profitable  mining  is  impossible.  The  close  of  Jura- 
Trias  in  8.  C.  was  characterised  by  Intrusion  of  a vast  series  of  diabase  dikes, 
prominent  In  the  Jura-Trlas  and  In  Edgefleld-Chesterfleld  fms.,  but  progressively 
less  toward  the  Piedmont. 

Named  for  exposures  around  Hornsboro,  Chesterfield  Co. 

Horse  Bench  sandstone  lentil  (of  Green  River  formation). 

Eocene  (middle);  Northeastern  Utah  (Uinta  Basin). 

W.  H.  Bradley,  1931  (U.  8.  G.  8.  P.  P.  168.  p.  16).  Horae  Bench  aa.  lentU.— Nearly 
equal  groups  of  thln-bedded  and  ripple-marked  as.  beds  that  alternate  with  a 
smaller  amount  of  hard  greenish  gray  micaceous  and  sandy  mudstone.  Thickness 
0 to  55  ft.  Is  much  more  resistant  than  the  associated  rocks.  Lies  475 ± ft. 
below  top  of  Green  River  fm.  in  area  W.  of  Bitter  Creek.  Is  — part  of  Evacuation 
Creek  memb.  E.  of  Bitter  Creek.  Is  underlain  by  grayish-brown  sh.  and  shaly 
marlstone,  much  of  it  sandy  and  either  laminated  or  flaky.  Is  overlain  by  hard, 
drab,  either  uniformly  colored  or  faintly  banded  mudstone,  which  weathers 
spheroidal  and  contains  some  soft,  brown,  flaky  sh.  Named  for  fact  it  forms  the 
broad  table-land  btw.  Minnie  Maud  Creek  and  Jack  Canyon  known  as  Horse  Bench, 
in  NE.  part  of  Carbon  Co. 

Horse  Creek  limestone  member  (of  Moran  formation). 

Permian:  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1,  pp.  387,  419).  Horae 
Creek  bed. — Mostly  hard  massive  light-gray  la.,  5 to  15  ft.  thick,  with  clay  parting 
In  places.  Memb.  of  Cisco  div.  Underlies  Santa  Anna  bed  and  overlies  Watts 
Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  81 ; Univ.  Tex. 
Bull.  2132,  pp.  177-183  and  charts).  Horae  Creek  la.  memb.  of  Moron  fm.  (of 
Cisco  group),  5 to  15  ft.  thick;  underlies  Santa  Anna  sh.  memb.  and  overlies 
Watts  Creek  sh.  memb.  of  Moran  fm.  in  Colorado  River  Valley. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  170).  Horse  Creek  Is.  of  Drake 
is  preoccupied  (see  under  Strawn  fm.)  and  discarded.  Moran  fm.  transferred  to 
Wichita  group  (Perm.). 

Named  for  Horse  Creek,  Coleman  Co. 

Horse  Creek  clay  and  shale.  (In  Strawn  formation.) 

Pennsylvanian;  Central  Texas  (Colorado  River  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  374,  379).  Horae 
Creek  day*  and  ahalca. — Upper  100  ft.  usually  blue  clay,  slightly  sandy,  and  con- 
taining a few  clay  Ironstone  nodules ; lower  50  ft.  black  clay  sh.  or.  in  places,  shaly 
black  clay  of  nodular  structure.  Memb.  of  Strawn  div.  Underlies  Bull  Creek  ss. 
and  overlies  Fox  Ford  bed. 

Named  for  valley  of  Horse  Creek,  San  Saba  Co. 

Horse  Creek  coal  group.  (In  Pottsville  formation.) 

Pennsylvanian:  Central  Alabama. 

Same  as  Mary  Lee  coal  group. 
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Horsefly  gravels. 

Tertiary:  Canada. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Tran*.,  2d  ser.,  vol.  6,  sec.  4,  p.  220 

Horseneek  sand. 

A subsurface  sand  in  Conemaugh  (?)  fm.  (Peun.)  of  W.  Va.,  that  Is  con- 
sidered to  be  younger  than  Saltsburg  ss.  merab.  Named  for  Horseneek 
Creek,  Pleasants  Co.,  W.  Va.  Some  geologists  correlate  it  with  Clarion 
ss.  memb.  of  Allegheny  fm. 

Horsepen.  (In  Pottsville  group.) 

Pennsylvanian : West  Virginia. 

D.  White,  1895  (Geol.  Soc.  Am.  Bull.,  vol.  6,  p.  310).  “Horsepen”  is  used  for 
present  convenience,  without  any  Intention  to  add  to  geol.  nomenclature,  to  indi 
cate  a group  of  coals  above  Pocahontas  coal  In  lower  half  of  Pottsville  sections  of 
Tug  River  and  Great  Flat  Top  Mtn.  They  are  more  or  less  exposed  near  school 
house  at  Horsepen  [and  at  other  mentioned  localities]. 

Horse  Spring  formation. 

Tertiary  (?):  Southeastern  Nevada  and  northwestern  Arizona. 

C.  R.  Longwell,  1921  (Am.  Jour.  Scl.,  5th,  vol.  1,  p.  53)  and  1928  (U.  8.  G.  5. 
Bull.  798).  Horae  Spring  fm. — Fine  playa  and  lake  deposits  of  Is.,  compact  clays. 
88s. , gyp.,  and  volcanic  tuffs.  A variant  thickness  of  light-colored  Is.  is  most 
persistent  and  characteristic  horizon  marker  of  fm.,  hut  it  varies  considerably  in 
color  and  other  physical  properties.  Some  of  the  soft  white  beds  are  almost 
pure  magnesium  carbonate,  • and  the  deposits  are  locally  called  “the  magnesite." 
being  interbedded  with  thin  dol.  layers  and  pink  calc.  sss..  200  to  300  ft.  thick 
No  fossils.  Assigned  to  Tert.  (Mio.  ?).  Thickness  of  fm.  1.000  to  2,800  ft.  Grad'-? 
into  underlying  Overton  fangl.  (Tert.,  Mio.?),  and  is  uncon.  overlain  by  Mudd* 
Creek  fm.  (Plio.?).  Well  exposed  on  E.  side  of  Horse  Spring  Valley,  near  Si. 
Thomas  Gap.  Clark  Co.,  Nev. 

The  finding,  later,  of  a Cret.  flora  in  lower  part  of  Overton  fangl.,  led  to 
reclassification  (in  March  196(5)  of  the  Overton  as  Crct.  and  Tert.  [ft; 
and,  because  of  physical  relationships  of  the  Horse  Spring  to  the  Overton, 
the  age  designation  of  the  Horse  Spring  was  changed  to  Tert.  (f). 

t Horsetail  Creek  beds* 

Tertiary  (lower  Ollgocene)  : Northeastern  Colorado. 

W.  D.  Matthew,  1901  (Am.  Mus.  Nat.  Hist.  Mem.,  vol.  1,  pt.  7,  pp.  355-374.  444). 
Horaetail  Creek  beds. — Lower  part  of  White  River  fm. — the  Titanolherium  beds 
Consist  of  hard  white  or  grayish-white  clays  with  considerable  horizontal  cleavage 
and  some  ss.  layers.  Older  than  Cedar  Creek  and  Martin  Canyon  beds. 

H.  F.  Osborn.  1909  <U.  8.  G.  8.  Bull.  301,  p.  103)  and  1918  (Am.  Mus.  Nat.  111st 
Mem.,  vol.  2,  pt.  1.  p.  9).  " Horaetail  Creek  &«/**'=* Chad ron  fm.  (lower  Olig.  >. 

Named  for  Horsetail  Creek,  Logan  and  Weld  Counties. 

Horsethief  sandstone.  (Of  Montana  group.) 

Upper  Cretaceous:  Northwestern  Montana  and  southern  British  Columbia. 

E.  Stebinger,  1913  (Am.  Inst.  Min.  Engrs.  Bull.  81,  p.  2337).  Lennep  or  Jforaethief 
aa. — Massive  gray  ss.,  0 to  300  ft.  thick,  overlying  Bearpaw  sh.  and  underlying 
Lance  fm. 

B.  Stebloger,  1914  (U.  8.  G.  8.  P.  P.  90,  pp.  02-68).  Horaethicf  88. — Gray  to  buff 
coarse-grained,  much  cross-bedded,  massive  ss.  in  upper  half,  and  slabby  gray  sw- 
becoming  shaly  toward  base,  in  lower  half.  In  places  contains  beds  of  heavy 
magnetite-hearing  ss.  Thickness  360  ft.  Fossils  maiDly  brackish,  hut  in  places 
It  contains  a marine  littoral  fauna.  Overlies  Bearpaw  sh.  and  underlies  con- 
tinental deposits  composing  8t.  Mary  River  beds  of  Dawson,  which  occupy  approx 
strut,  position  of  Lance  fm.  of  Wyo.  Believed  to  correlate  with  Lennep  ss.  of 
central  Mont. 

Type  loc.  is  Horsethief  Ridge,  Blackfoot  quad. 
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Horsethlef  formation. 

Pre-Cambrian : British  Columbia. 

J.  F.  Walker,  1926  (Canada  Geol.  Surv.  Mem.  148,  p.  14). 

Horsethief  Creek  formation. 

Pre-Cambrian : British  Columbia. 

C.  S.  Evans,  1933  (Canada  Geol.  Surv.  Summ.  Rept.  1932,  pt.  A2,  p.  117). 

Horsetown  formation. 

Lower  Cretaeeous  (Shasta  series)  : California  and  Oregon. 

C.  A.  White,  188.1  (U.  8.  G.  8.  Ball.  15,  pp.  19-32).  [See  definition  under  Knox- 
ville fm .) 

J.  8.  Diller  and  T.  W.  Stanton,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pp.  435-464). 
[See  explanation  under  KnoxviUe  fm .] 

The  Horsetown  fm.  ranges  in  thickness  up  to  6.000  ft.  It  overlies  Knoxville 
fm.  and  underlies  Chico  fm.  The  upper  part  may  be  of  early  Cenomanian 
age.  and  therefore  Upper  Cret.,  but  U.  8.  Geol.  Survey  classifies  the  whole 
unit  as  Lower  Cret. 

Named  for  exposures  at  Horsetown,  Shasta  Co.  Also  well  exposed  on 
North  Fork  of  Cottonwood  Creek. 

Horton  series. 

Mississippian : New  Brunswick  and  Nova  Scotia. 

J.  W.  Dawson,  1873  (Rept.  on  foasll  plnnts  of  Lower  Carhf.  and  Millstone  grit.  fma. 
of  Canada,  Canada  Geol.  Surv.,  1873). 

According  U>  C.  Schuchert  and  C.  O.  Dunbar,  1033  (Textbook  geol.,  pt.  2, 
p.  227),  corresponds  to  Pocono  group  of  Appalachian  region. 

Horton  sand. 

A subsurface  sand  in  PottsvlUe  fm.  (Penn.)  of  Knox,  Knott,  and  Pike 
Counties,  SE.  Ky. 

Horton  Bluff  formation. 

Carboniferous:  Nova  Scotia. 

W.  A.  Bell.  1629  (Canada  Geol.  Surv.  Mem.  155,  p.  30). 

Hortontown  basic  eruptlves. 

Southeastern  New  York  (Poughkeepsie  quadrangle). 

C.  E.  Gordon,  1911  (N.  Y.  State  Mus.  Bull.  148,  pp.  11,  37-39).  II  avion  to  ten  ha*  lc 
eruptive. — Several  outcrops  of  a massive  compact  greenish  rock  In  orchard  by  the 
house  and  near  the  barn  on  farm  of  Albert  Lawrence  at  Hortontown.  The  only 
occurrence  within  Poughkeepsie  quad,  that  indicates  that  an  eruptive  has  pene- 
trated and  altered  the  overlying  Paleozoics.  [In  table  on  p.  11  Eortontotvn 
hornblende  rock  is  placed  opposite  Camb.  and  Ord.) 

Hortonville  slate. 

Middle  Ordovician  (early  Trenton)  : Southwestern  Vermont  (Rutland 
County). 

A.  Keith,  1932  (Wash.  Acad.  Bel.  Jour.,  vol.  22,  pp.  360,  369).  Hortonville  * I . — 
Dark  or  black  si.  with  portions  sufficiently  altered  to  be  called  phylllte.  Also 
contains  a few  small  seams  of  siliceous  material  giving  a local  banded  appearance. 
As  a rule  the  bedding  Is  obscured  by  the  cleavage.  Is  well  exposed  around 
Hortonville  [Castleton  quad.].  Though  unfosslliferous  is  correlated  with  Snake 
II111  fm.  of  N.  Y.  [which  Is  early  Trenton).  Younger  than  Hyde  Manor  is. 

Hoskinnini  tongue  (of  Cutler  formation).  Also  Hoskinnini  member. 

Permian:  Southeastern  Utah  (San  Juan  County)  and  northeastern 
Arizona. 

A.  A.  Baker  and  J.  B.  Reeslde,  Jr.,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  No.  11,  pp.  1422. 
1423,  1441,  1443,  1446).  Hoskinini  tongue  of  Cutler  fm. — Red  sss.  and  sandy  sb„ 
0 to  75  ft.  thick,  forming  top  part  of  Cutler  fm.  in  Monument  Valley  and  other 
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areas  in  southern  San  Juan  Co.,  Utah,  and  NE.  Ariz.  Uneon.  underlies  true 
Moenkop!  fm.  and  overlies  De  Chelly  ss.  memb.  of  Cutler  fm.  In  earlier  repts 
all  these  beds  were  included  in  Moenkop!  fm.  (Lower  Triaasic),  but  they  are 
Perm.  Exposed  on  N.  face  of  Hoskinlnl  [Iloskinninl]  Mesa,  several  mi.  W.  of 
Oljeto  trading  post,  in  Moonlight  Wash,  btw.  Lees  Ferry  and  Kayenta,  NE.  Ariz. 

Hosmer  sand. 

Hosmer  oil  sand. 

Hosmer  Run  oil  rock. 

Hosmer  Run  oil  sand. 

Terms  applied  by  J.  F.  Carll  (2d  Pa.  Geol.  Survey  Rept.  I,  pp.  45~46,  1875) 
to  the  First  oil  sand  of  Hosmer  Run,  Warren  Co.,  Pa.,  which  lies  410 
to  455  ft.  below  the  Olean  cgl.  (basal  memb.  of  Pottsville  fm.). 

Hosmer  conglomerate. 

Hosmer  Run  conglomerate. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (Warren  County). 

J.  F.  Carll.  1883  (2d  Pa.  Geol.  Surv.  Rept.  I4,  pp.  250,  254,  259.  268).  Hoamer 
Run  cgl. — Massive  conglomeratic  hb.  of  flat-pebble  type,  the  largest  pebbles,  white 
and  yellow,  being  in  upper  part.  Thickness  15  or  more  ft.  on  Ilosmer  Run. 
near  E.  line  of  Spring  Creek  Twp,  Warren  Co.  Probably  same  as  Wrightsville 
cgl. 

J.  P.  Lesley.  1892  (2d  Pa.  Geol.  Surv.  Summ.  Final  Rept.,  vol.  2),  shortened  this 
name  to  Hosmer  cgl. 

K.  E.  Caster.  1934  (Bulla.  Am.  Pal.,  vol.  21,  No.  71,  p.  93).  Relation  of  Hoamer 
Run  cgl.  of  oil-pit  region  NW.  of  Garland,  Pa.,  and  Woodcock  sa.  is  obscure,  but 
it  appears  unlikely  that  they  are  synonymous.  The  Hosmer  Run  is  probably 
referable  to  Tuna  cgL  horizon,  which  is  probably  a little  lower  in  section  than 
Woodcock. 

Hosselkus  limestone. 

Upper  Triassic:  Northern  California  (Taylorsville  and  Redding  region). 

J.  8.  DiUer,  1892  (Geol.  8oc.  Am.  Bull.,  vol.  3,  pp.  370-394).  Hoasdku*  la.— 
FosBiliferous  Is.,  140  ft.  thick,  considered  to  be  younger  than  Swearinger  sL  and 
older  than  Trail  beds. 

J.  8.  DiUer,  1908  (U.  8.  G.  8.  Bull.  353).  Hosselkus  la.— Dark-blue  to  light-gray 
1b.,  thln-bodded,  in  some  places  decidedly  slaty ; fossil  iferous.  Thickness  140  ft. 
Well  developed  in  Redding  region,  where  upper  part  is  lighter  colored  and  more 
massive  and  contains  a splriferlike  shell,  and  lower  part  Is  thlnnner  bedded  and 
darker,  with  small  coiled  forms.  Conformably  overlain  (not  underlain,  as  origi- 
nally assumed)  by  Swearinger  si.,  and  uncon.  underlain  by  Robinson  fm.  In  Bid- 
ding region  It  is  separated  from  Robinson  horizon  by  1,000  ft.  of  andesitic  and 
rhyolitic  lavas,  which  are  overlain  by  1,500  ft.  of  shales,  sss.,  and  tuffs  of  Triassic 
age. 

Named  for  fact  it  forms  prominent  ledges  on  divide  btw.  Genesee  Valley 
and  Hosselkus  Creek,  1 mi.  NE.  of  Hosselkus  ranch,  Plumas  Co. 

Hosselkus  series. 

G.  H.  Ashley,  1923  (Eng.  and  Min.  Jour.-Press,  vol.  115,  pp.  1106-1108),  proposed 
Hosselkus  series  as  a geographic  name  for  Upper  Triassic  series. 

Hosta  sandstone  member  (of  Mesa verde  formation). 

Upper  Cretaceous:  Northwestern  New  Mexico  (Gallup  region). 

J.  D.  8ears,  1934  (U.  8.  G.  8.  Bull.  860A).  Hosta  as.  memb.  of  Mrsaverde  fm  — 
The  as.  that  appears  in  nildst  of  Gibson  coal  memb.  NW.  of  Walker’s  store 
thickens  rapidly  to  N.  and  E.,  and  within  10  mi.  to  NE.  it  Is  250±  ft.  thick. 
To  this  unit  writer  Is  here  applying  the  name  Hosta  as.  memb.,  because  it  caps 
the  prominent  Hosta  Butte.  It  also  forms  the  major  cliff  or  rim  and  the  top  of  the 
northward-sloping  ridge  behind  it.  To  N.  the  bs.  is  split  Into  2 distinct  tongues 
by  a wedge  of  marine  sh.  that  forms  Satan  tongue  of  Mancos  sh.  The  upper 
as.  of  Hosta  memb.  is  of  earliest  Montana  age  and  the  underlying  rocks  are  of 
Colorado  age. 
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Hota  formation. 

Cambrian : British  Columbia  and  Alberta. 

C.  D.  Walcott.  1913  (Smithsonian  Mlsc.  Coll..  vol.  57.  No.  12.  pp.  335.  338). 

Hotauta  conglomerate.  (Of  Unkar  group.) 

Pre-Cambrian:  Northern  Arizona  (Grand  Canyon). 

L.  P.  Noble.  1914  (U.  S.  G.  S.  Bull.  649).  Hotauta  cgl. — Arkose  cgl.  characterised 
by  lack  of  sorting  and  transportation.  Thickness  0 to  8 ft.  in  Shinumo  quad. 
Rests  on  Vishnu  schist  (Archean),  the  upper  surface  of  which  is  very  uneven, 
through  erosion,  representing  a great  uncon.  Is  basal  fin.  of  Unkar  group 
(Algonklan).  Conformably  overlain  by  Buss  Is.  Named  for  Hotauta  Canyon, 
Shinumo  quad.,  in  lower  part  of  which  the  geologic  section  was  measured. 

Hotson  sand. 

A subsurface  sand,  8 to  20  ft.  thick,  in  central  northern  Okla.,  correlated 
with  part  of  Eskridge  sh.  (top  of  Penn.).  In  Garber  pool  it  is  reported 
to  lie  at  1,430  ft  depth,  the  Hoy  sand  at  1,100  ft.,  and  the  Walker  at 
1,500  ft. 

Hot  Springs  formation. 

Quaternary:  Yellowstone  National  Park. 

W.  H.  Weed.  1896  (C.  S.  G.  8.  Yellowstone  Nat.  Park  folio.  No.  30),  mapped  Hot 
Spring  (ms.,  and  described  them  In  text  under  heading  Hut  Spring  deposit*. 

A.  Hague  et  al.,  1899  (U.  8.  G.  8.  Mon.  32,  pt.  2.  pi.  10),  mapped  Hot  Springs  fro., 
and  this  name  was  adopted  in  1904,  for  the  Atlas  to  accompany  Mon.  32;  but  the 
Atlas  as  printed  used  Hot  Spring  fm. 

Named  for  the  Hot  Springs,  which  formed  the  deposit. 

Hot  Springs  sandstone. 

Pennsylvanian:  Southwestern  Arkansas  (Hot  Springs  quadrangle). 

A.  H.  Purdue,  1910  (Jour.  Geol.  vol.  18,  pp.  282-283).  Hot  Springs  *s. — Gray 
qtsltlc  hr.,  in  beds  3 to  8 ft.  thick,  the  basal  10  ft.  conglomeratic.  Thickness 
100  ft  Overlies  Arkansas  novaculite  in  vicinity  of  Hot  8prlngs  [intervening 
Fork  Mtn  si.  apimrently  absent]  and  underlies  Stanley  sh. 

Age  of  Stanley  sh.  and  Hot  Springs  ss.  was  changed  to  Penn,  in  1934.  (See 
H.  D.  Miser,  A.  A.  P.  G.  Bull.,  vol.  18.  No.  8,  1934.) 

llouehen  Creek  limestone. 

Pennsylvanian : Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  84.  89).  Houchen  Creek 
Is. — Massive  to  irregular,  or  separated  by  bluish  sh.  partings ; characterized  in 
most  exposures  by  presence  of  large  masses  of  algal  growth.  Thickness  4 to  8 + 
ft.  In  Nebr.,  3+  ft.  in  NE.  Kans.  Been  traced  to  Kansas  Valley,  N.  of  Belvue 
(Pottawatomie  Co.,  Kans.].  Underlies  Hughes  Creek  sh.  and  overlies  Stine  sh., 
all  Included  in  Klmdale  sh.  memb.  Named  for  exposures  on  Houeliens  Creek,  sec. 
29,  T.  6 N..  R.  13  E..  Nemaha  Co.,  Nebr. 

R.  C.  Moore  and  G.  E.  Condra,  1932  (Oct.  1932  revised  classification  chart  of  Penn, 
rocks  of  Nebr.  and  Kans.),  transferred  Houchen  Creek  Is.  and  Stine  sh.  to  Admire 
sh.,  and  introduced  Oaks  sh.  for  the  bed  overlying  Houchen  Creek  Is.  Whether 
Oaks  sh.  is  a part  of  Hughes  Creek  sh.  as  originally  defined,  or  a newly  dis- 
covered unit,  was  not  stated. 

G.  E.  Condra,  1935.  (See  under  Hamlin  sh..  where  the  name  was  spell«*d  Hotu-hens 
Creek  Is.) 

Houghton  conglomerate. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  R.  Marvlnc,  1873  (Mich.  Qeol.  Surv.  vol.  1.  pt,  2.  pp.  80--S1  uni]  chart).  Houghton 
cgl.  la  cgl.  No.  14  of  Houghton  Co. 

Belongs  to  Central  Mine  group. 

Named  for  occurrence  in  Houghton  mine.  Houghton  Co. 
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Houghton  moraines. 

Pleistocene  (Wisconsin  stage)  : Northern  central  Michigan  (Roscommon 
County). 

W.  A.  Ver  Wiebe,  1927  (Mich.  Acad.  Sci.,  Arts,  and  Lett.  Papers,  vol.  7,  p.  161). 
Houghton  moraine  extends  across  9.  side  of  Houghton  Lake  from  sec.  4,  T.  22  N.. 
R.  4 W.  to  sec.  33,  T.  22  N.,  R.  3 W.  Houghton  ground  moraine  lies  on  SW. 
aide  of  Houghton  Lake. 

Hounsfleld  bentonite. 

Middle  Ordovician  (Black  River)  : Central  New  York  (Jefferson  County). 

G.  M.  Kay,  1930  (Sci.,  n.  a.,  vol.  72,  p.  365).  Hounsfleld  bentonite. — Type  section 
In  small  quarry  just  N.  of  Dexter-Brownville  road,  2 ml.  E.  of  town  of  Dexter. 
Jefferson  Co. ; Hounsfleld  Twp  is  1 ml.  8.  of  the  locality.  In  the  quarry  It 
occurs  as  a bed  of  gray  white  homogeneous  clay,  reaching  % in.  in  thickness,  lying 
[uncon.  in  1931  rept.l  above  Leray  is.  and  [uncon.  1 below  Watertown  Is.,  In 
Chaumont  fm.,  of  Ord.  (upper  Black  River)  age.  In  Ont.  the  Hounsfleld  occurs 
within  the  Intermediate  Glenburnie  memb.  of  Chaumont  fm.  near  Kingston  and 
In  Coboconk  Is.  of  Lake  Simcoe  dist.  In  upper  Miss.  Valley  it  occurs  consistently 
within  2 ft.  of  base  of  Spechts  Ferry  memb.  of  Decorah  fm.  The  presence  of 
the  bed  has  been  reported  in  Minn,  and  Tenn.  The  fact  that  Hounsfleld  bentonite 
has  been  found  to  occupy  the  position  that  it  has  in  type  Black  River  section 
establishes  new  basis  for  correlating  beds  in  other  regions  within  which  the 
bentonite  occurs  with  those  in  type  section. 

G.  M.  Kay,  193t  (Jour.  Geol.,  vol.  39,  No.  4,  p.  362),  showed  uncon.  btw.  Hounsfleld 
bentonite  and  overlying  Watertown  Is.  and  underlying  Leray  Is.  at  its  type  loe.. 
and  on  p.  374  he  applied  Hounsfleld  benton4te  in  N.  Y.,  Ont.,  Ky.,  Tenn.,  Mo., 
and  Iowa  columns  of  his  correlation  chart. 

House  Mountain  shales. 

Upper  Ordovician:  Central  western  Virginia. 

J.  L.  Campbell,  1879  (Am.  Jour.  Sci.,  3d.  vol.  18,  p.  29),  listed.  In  table  of  geol.  fms 
of  Virginia  Valley,  House  J ft.  shales  (of  Trenton  age)  as  overlying  Lexington  Iss. 
(of  Trenton  age),  and  underlying  Medina  cgl.  Not  defined.  All  of  definition  of 
both. 

J.  L.  Campbell,  1880  (The  Virginias,  voL  1,  pp.  41-45).  House  Mtn  shales^ Hudson 
River  and  Utica.  Overlie  Lexington  las.,  of  Trenton  age,  and  underlie  Medina  cgL 

Appears  to  correspond  to  Martinsburg  sh. 

Houston  marl. 

Upper  Cretaceous:  Northeastern  Mississippi  (Chickasaw  County). 

E.  W.  Hilgard,  1860  (Geol.  and  Agric.  Mias.,  pp.  96-97).  Houston  marl. — Bluish* 
gray  marl  dug  from  cisterns  at  Houston,  Chickasaw  Co.  Outcrops  of  the  marl 
(which  extends  eastward  to  Kilgore’s  Ridge,  and  probably  southward  to  the  Tibby) 
are  scarce,  but  it  Is  generally  not  far  underground  In  dist.  of  its  occurrence,  as 
is  known  in  each  neighborhood  where  wells  have  been  dug.  Belongs  to  Rotten  Is. 
group  [Selma  chalk], 

Houston  andesite. 

Tertiury:  Southwestern  New  Mexico  (Mogollon  district). 

H.  G.  Ferguson,  1927  (U.  S.  G.  S.  Bull.  787).  Houston  andesite. — A single  flow  near 
base  of  Cranktown  ss.  Is  porphyritie,  but  phenocrysts  are  smaller  and  less 
numerous  than  in  the  other  andesites  higher  in  the  series.  Thickness  about 
40  ft. 

Named  for  exposures  in  valley  of  Houston  Canyon,  in  SE.  part  of  Mogollon 
dist. 

Houston  group. 

Pleistocene:  Coastal  Plain  of  eastern  Texas. 

F.  B.  Plummer,  1933  (Unlv.  Tex.  Bull.  3232.  pp.  530,  780).  Houston  group  Is 
proposed  to  embrace  the  Pleist.  strata  of  the  flat  Gulf  coastal  plain  from  top  of 
Plio.  sands  of  Citronelle  group  to  base  of  Recent  coastal  silts  and  wind-blown  sands 
overlying  the  Pleist.  deposits  in  some  areas.  Outcrop  along  coaRtal  border  of 
Gulf  of  Mexico.  Are  bounded  on  N.  by  Hockley  escarpment  and  equiv.  rolling 
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rtdgeland,  and  on  R.  by  the  beach  and  wind-blown  sands  along  present  shore  line. 
Average  thickness  1,500  ft.  Named  for  city  of  Houston,  which  is  located  In 
middle  part  of  Pleist.  section  at  about  contact  of  the  upper  clays  with  the  lower 
sands.  Includes  Beaumont  and  IJssle  fms. 

Houten  sandstone. 

C.  [R.]  Keyes.  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  p.  257,  and  Conspectus  of  geol. 
fms.  of  N.  Mex.,  pp.  2,  8).  Houten  aw*. — Middle  sandy  portion  of  Raton  series 
[Raton  fm.,  of  Eocene  age]  in  NE.  N.  Mex.  Thickness  600  ft.  Underlies  Maxwell 
sh.  and  overlies  Maya  cgl.  [See  under  Maxtcell.  KeyeH  lias  also  applied  this 
name  in  Colo.  Derivation  of  name  not  stated.] 

Howard  limestone.  (In  Shawnee  group,  Kansas.) 

Howard  limestone  member  (of  Shawnee  formation,  Missouri). 

Pennsylvanian : Eastern  Kansas,  northwestern  Missouri,  southeastern 
Nebraska  and  southwestern  Iowa. 

E.  Haworth,  1898  (Kans.  Univ.  Geol.  Surv.  vol.  3,  pp.  67,  105).  Howard  l*.  pro- 
posed by  G.  I.  Adams  in  field  notes,  for  Is.,  3 to  8 ft.  thick,  overlying  Severy  shales 
and  underlying  what  seems  to  be  equiv.  of  Osage  shales  [not  true  tOsage  but 
the  higher  Scranton  sh.]  in  Chautauqua,  Elk.  and  Greenwood  Counties,  Kans. 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  13),  defined 
Howard  Im.  mcmb.  of  Shawnee  fm.  as  underlying  Scranton  sh.  memb.,  and  overlying 
Severy  sh.  memb..  and  this  has  been  the  generally  approved  definition  for  many 
years.  In  Kans.  the  Shawnee  is  treated  as  a group  and  the  subdivisions  as  fms. 

R.  C.  Moore.  1930  (Kans.  Geol.  Surv.  Bull.  22,  p.  204).  Type  loc.  of  Howard  Is. 
is  near  Howard,  Elk  Co.,  Kans.  It  Is  typically  exposed  In  X E \i  sec.  7,  T. 
29  S.,  R.  11  fi.,  and  is  here  included  in  Wabaunsee  group. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Howard  arkose. 

Tertiary  (Miocene?)  : Control  Washington  (Snohomish  County). 

C.  E.  Weaver,  1912  (Wash.  Geol.  Surv.  Bull.  7,  pp.  34-50).  Howard  arkose  fm. — 
Coarse,  angular,  arkosic  cgl.  with  Interbodded  tuffs,  lavas,  and  andesitic  breccias. 
Thickness  500  to  700  ft.  No  fossils.  Is  Tert.  and  much  younger  than  Eocene 
arkose  of  Monte  Cristo  dist. ; may  be  Mlo.  Named  for  Howard  Creek,  just  below 
Howard  Lake.  Uncon.  overll«*s  West  Index  andesitic  series. 

f Howard  sandstone  member.  (In  Tuscarora  sandstone.) 

Silurian:  Central  Pennsylvania  (near  Mount  Union  and  Lewistown). 

F.  M.  Swartz,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  101).  Howard  ss.  memb. 
is  proposed  for  red  and  green  beds  at  top  of  Tuscarora  ss.  in  sections  near  Mount 
Union  and  Lewistown.  This  memb.  may  represent  bulk  of  Albion  group  of  western 
N.  Y. 

F.  M.  Swartz,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  p.  109),  replaced  this  name,  which 
is  preoccupied,  with  Ga*tanea  *«.,  which  he  excluded  from  Tuscarora  ss. 

Howe  limestone. 

Pennsylvanian:  Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  84,  86,  88).  Howe  is. — 
Dark-gruy  massive  dense  Is.,  with  considerable  free  calcite.  Weathers  buff  to 
yellowish,  granular,  vesicular  or  cavernous,  and  very  irregulur.  At  places  carries 
geodes.  Thickness  4 to  5 ft.  in  Nebr.  and  NE.  Kans.  Underlies  Roca  sh.  and 
overlies  Bennett  sh.,  all  included  in  Elindale  all.  memb.  Named  for  exposures  S. 
of  Howe,  Nebr. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  8),  introduced  into  Nebr. 
section  Red  Eaule  Is.  fm.,  to  Include  (descending)  Howe  Is.,  Bennett  sh.,  and 
Glenrock  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  transferred  this  unit  to  Perm.  This 
change  in  Perm.-Penn.  bdy  has  not  been  considered  by  U.  S.  Geol.  Survey  for  its 
publications. 

Howell  formation. 

Middle  Cambrian:  Western  Utah  (House  Range). 

C.  D.  Walcott,  1908  (Smithsonian  Misc.  Coll.,  vol.  53,  No.  1804.  pp.  9,  11).  Howell 
fm. — Dark,  more  or  less  massive  Is.  and  pinkish  arglll.  shales,  640  ft.  thick.  Basal 
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fm.  of  Middle  Camb.  In  House  Range.  Underlies  Dome  fm.  and  overlies  Ploche 
fm.  Type  loc.f  slopes  of  Howell  Peak,  on  W.  side  of  House  Range,  about  5 ml.  W. 
of  Antelope  Springs. 

C.  D.  Walcott,  1908  (Smithsonian  Mlsc.  Coll.,  vol.  53,  No.  1812),  gave  a rCsuml 
of  House  Range  section  in  which  he  recognized  btw.  Howell  fm.  and  underlying 
Ploche  all.  205  ft.  of  bluish  gray  aren.  Is.  which  he  called  Langston  ( ?)  fm. 

tHowenstein  limestone.  (In  Allegheny  formation.) 

Pennsylvanian : Northeastern  Ohio. 

Q.  F.  Lamb,  1910  (Ohio  Nat.,  vol.  10,  p.  130).  Howenatein  la.  caps  Brookville  coal 
In  Stark  and  Mahoning  Counties. 

Same  as  Putnam  Hill  Is.  raemb. 

Named  for  Howenstine,  Stark  Co. 

Howson  andesite. 

Pliocene  (?) : Central  Washington  (Snoqualmie  quadrangle). 

G.  O.  Smith  and  F.  C.  Calkins,  1906  (U.  S.  G.  S.  Snoqualmie  folio,  No.  139).  Hotcso* 
andesite. — Hornblende-andesite  lava ; porphyrltlc ; mostly  light  gray,  some  pink. 
Thickness  250  ft.  Assigned  to  Plio.  (?).  Probably  not  older  than  Pllo.  or  late 
Mlo.  Occurs  N.  and  NE.  of  bead  of  Howson  Creek. 

Hoxbar  formation. 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

W.  L.  Goldaton,  Jr.,  1922  (A.  A.  P.  G.  Bull.,  vol.  6,  No.  1).  Hoxbar  member. — Top 
memh.  of  Glenn  fra.  Upper  part  is  characterized  by  white  sss.  separated  by  light- 
blue  to  yellow  and  red  shales ; near  top  4 ml.  SEX  of  Ardmore  is  a coal  seam  2 
to  4 ft.  thick.  Basal  sediments  are  characterized  by  several  brown  lss.,  one  of 
which  is  a prolific  Fusulina  cplindrica  horizon.  Thickness  of  memb.  4,000  ft.  To 
SE.  It  becomes  less  calc,  and  lss.  grade  into  shales  and  shales  into  sss.  and  cgls. 
Fossils  listed.  Overlies  Deese  memb.  Occurs  W.  of  Hoxbar. 

G.  H.  Glrty  and  P.  V.  Roundy,  1923  (A.  A.  P.  G.  Bull.,  vol.  7,  No.  4,  pp.  331-347). 
We  are  convinced  It  was  not  Taff’s  intention  to  Include  In  Glenn  fm.  the  beds 
called  Hoxbar  memb.  by  Goldston.  These  beds  are  younger  than  Glenn  and  possibly 
represent  part  of  Franks  cgl. 

H.  D.  Miser,  1925  (Okla.  Geol.  Surv.  Bull.  35,  p.  26,  footnote).  Glenn  fm.  as  mapped 
on  Okla.  geol.  map.  corresponds  to  Glenn  fm.  of  Goldston,  except  that  his  Springer 
memb.  N.  of  Ardmore  Is  Included  in  Caney  sb.  His  Springer  memb.  around  Crlner 
Hills  S.  of  Ardmore  Is  held  by  G.  H.  Glrty  and  P.  V.  Roundy  to  be  younger  than 
the  Springer  N.  of  Ardmore,  and  is  mapped  as  part  of  Glenn. 

8.  Powers,  1927  (A.  A.  P.  G.  Bull.,  vol.  11,  No.  10,  pp.  1067-1085),  mapped  Hoxbar 
fm.  as  overlying  Glenn  fm. 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z,  pp.  7-21).  Hoxbar  fm. 
uncon.  underlies  Pontotoc  series  and  overlies  Deese  fm.  It  la  4,000  ± ft.  thick,  and 
Is  here  divided  into  several  named  members.  (See  Okla.  correlation  chart.)  Basal 
memb.  is  here  named  Confederate  la.  memb. 

C.  W.  Tomlinson,  1929  (Okla.  Geol.  Surv.  Bull.  46).  Hoxbar  fm.,  4,000 ± ft.  thick, 
coincides  very  nearly  with  Goldston's  Hoxbar  memb.  of  Glenn  fm. 

C.  W.  Tomlinson,  1934.  (See  1934  entry  under  Confederate  la.  memb.) 

Named  for  exposures  W.  of  Hoxbar,  Carter  Co. 

Hoy  sand. 

A subsurface  sand,  12  to  20  ft.  thick,  in  central  northern  Okla.,  reported 
to  correlate  with  part  of  Matfleld  sh.  (Perm.).  In  Garber  pool  (Gar- 
field Co.),  however,  the  sand  is  reported  to  lie  at  1,100  ft.  depth,  the 
Kisner  at  700,  the  Whitney  at  800,  and  the  Hotson  at  1,430  ft 

Hoyt  dolomite.  (A  distinct  formation  to  south.) 

Hoyt  limestone  member  (of  Theresa  dolomite). 

Upper  Cambrian:  Eastern  New  York  (Saratoga  and  Dutchess  Counties). 

See  explanation  under  Little  Falls  dol.  and  Theresa  dol.  Named  for  ex- 
posures at  Hoyt’s  quarry,  3 mi.  W.  of  Saratoga  Springs,  central  eastern 
N.  Y. 
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Hozomeen  series. 

Carboniferous:  Southern  British  Columbia  and  central  northern  Wash- 
ington. 

B.  A.  Daly.  1912  (Canada  Gaol.  Surv.  Dept.  Mines  Mem.  38.  maps  14  and  15. 
120°30'  to  121*30').  Hozomeen  series. — Greenstone,  cberty  qtsite.  pbyllite,  and 
Is.  pods.  [Hozomeen  Range.  B.  C.,  appears  to  consist  largely  ot  these  rocks, 
and  Mount  Hozomeen,  Wash.,  lies  in  midst  of  them  ] 

C.  Camscll,  1912  (Canada  Geol.  Burr.  Summ.  Kept.  1911,  p.  118). 

B.  A.  Daly,  1913  (Canada  Dept,  Int.  Bept  Chief  Aat  1910,  vol.  2,  pp.  500,  508). 

Huacalotc  rhyolite. 

Age  (?) : Mexico. 

8.  F.  Emmons,  1910  (Econ.  Oeoi.,  trol.  5,  p.  322). 

Huautia  basalt. 

Ollgocene:  Mexico. 

It.  H.  Palmer,  1927  (A.  A.  P.  G.  Bull.,  vol.  11.  pp.  1180.  1201). 

Hubbardston  granite. 

Late  Carboniferous  or  post-Carboniferous:  Central  Massachusetts. 

B.  K.  Emerson,  1917  (U.  S.  G.  8.  Bail.  597.  pp.  231-230  and  map).  Bubbardtto n 
granite. — Chiefly  coarse  white  ragged,  highly  feldspathlc  granite  of  pegmatitic  tex- 
ture, though  never  distinctly  porpbyrltic  or  flne  grained.  locally  the  rock  becomes 
a white  sugary  granulite,  full  or  red  garnets,  graphite,  and  great  sheets  of  silky 
white  flbrollte,  much  of  it  changed  to  muscovite.  There  is  also  a dark  flne-gralned 
blotite  granite  or  gneiss  phase  resembling  Hardwick  granite.  Named  for  occur- 
rence at  Hubbardston. 

Hubbardton  slate. 

Lower  Cambrian:  Southwestern  Vermont  (Rutland  County). 

A.  Keith,  1932  (WaBh.  Acad.  Sci.  Jour.,  vol.  22,  pp.  300,  401).  Hubbardton  tl. — 
Mainly  green  si.  with  variable  amount  of  purple  si.  In  some  places  (notably 
in  W.  part  of  Taconlc  Range)  the  purple  is  more  common  than  the  green  in 
upper  part  of  fm.  and  very  similar  to  that  of  Bull  si.  Thickness  estimated  at 
300  ft.  No  very  aharp  dlv.  line  btw.  this  si.  and  underlying  Stiles  pbyllite,  and 
bdy  is  placed  where  the  small  qtsite  layers  end,  which  Is  also  the  horizon  where 
the  special  colors  of  the  Stiles  end.  Underlies  Barker  qtsite.  Named  for 
occurrence  in  village  of  Hubbardton  [Castleton  quad.]. 

Huckleberry  clay.  (In  Pottsville  formation.) 

A bed  of  clay,  0 to  6 ft.  thick,  underlying  Huckleberry  coal  and  lying  0 to 
12  ft.  above  Anthony  coal  and  Sclotoville  clay  in  Olive  Hill  field  of  Ky. 
and  in  Sciotoville  field  of  SE.  Ohio.  (See  Ohio  Geol.  Surv.,  4th  ser., 
Bull.  26,  1923,  pp,  150-151,  where  the  names  of  the  clay  and  coal  are 
quoted.)  Derivation  of  name  unknown. 

Huckleberry  andesites. 

Age  (?) : Northern  California  (Lassen  National  Park). 

H.  Williams.  1932  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Bel.  Bull.,  vol.  21,  No.  8,  pp. 
251,  252,  254).  Buckleberrg  andcoiteo. — Markedly  different  from  glassy  andesites 
that  form  bulk  of  Brokeoff  Cone.  Occur  near  Huckleberry  lake  [Not  mapped 
separately.] 

(Hudson  system. 

Cambrian : Eastern  New  York. 

T.  A.  Conrad,  1839  (N.  Y.  Geol.  Surv.  3d  Rept..  pp.  57-63),  described  the  rocks 
of  Hudson  River  region,  N.  Y.,  as  “Cambrian  or  Hudson  system.” 

tHudson  period. 

Time  term  applied  by  J.  D.  Dana  and  other  early  geologists  to  epoch 
covering  deposition  of  rocks  underlying  Oneida  cgi.  and  overlying  Tren- 
ton Is. 
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tHudson  formation, 
t Hudson  group. 
tHudson  shales. 
tHudson  terra ne. 
tHudson  River  slate  group. 
tHudson  River  group. 
tHudson  River  beds. 
tHudson  River  shales. 
tHudson  River  formation. 
tHudson  River  slates. 
tHudson  River  shales  and  sandstones. 
tHudson  River  series. 

W.  W.  Mather,  1840  (N.  Y.  Oeol.  Surv.  4th  Kept.,  pp.  212,  256-258).  Hudson 
River  si.  {/roup. — Slates,  shales,  and  grits  with  Interst ratified  Iss.,  all  of  which 
occur  under  various  modifications,  with  siliceous  and  calc,  breccias  and  hypogene 
and  plutonic  rocks.  In  places  is  uncon.  overlain  by  Shawangunk  grit.  Occurs 
in  SE.  counties  of  N.  Y. 

W.  W.  Mather,  1841  (N.  Y.  Oeol.  Surv.  5th  Kept.,  pp.  00-96).  Hudson  si.  series 
(also  Hudson  River  si.  series). — Includes  nil  rocks  btw.  top  of  Frankfort  si.  group 
and  base  of  Potsdam  «b.  [As  thus  defined  includes  Upper  Ord.  to  Upper  Canib.. 
inclusive.] 

E.  Emmons,  1842  (geol.  map  of  New  York).  Hudson  River  group  or  Lorraln[c) 
shales  underlies  Gray  ss.  [Oswego  ss. ] and  Shawangunk  grit  and  overlies  Utica  si. 
[As  thus  defined  is  all  of  Upper  Ord.  age,  and  luter  than  Utica  sl.t  which  Is 
also  Upper  Ord.] 

L.  Vanuxem,  1842  (Geol.  N.  Y.,  pt.  3).  Hudson  River  group. — Includes  shales  and 
ess.  of  Pulaski  and  Frankfort  si.  and  ss.  Overlies  Utica  si.  and  underlies  Gray 
ss.  of  falls  of  Salmon  River  and  Oswego.  Thickness  700  ft  [This  definition 
of  "Hudson  River  group"  has  been  the  most  widely  used.] 

In  some  subsequent  repts  the  Utica  si.  also  was  included,  and  “Hudson 
River  group”  became  synonymous  with  Upper  Ord.  The  names  “Hud- 
son” and  “Hudson  River”  were  also  carried  into  many  other  States  and 
into  Canada  for  supposedly  eontemp.  deposits.  The  name  in  all  senses 
has  been  discarded  by  most  geologists. 

Hudson  trilobite  beds. 

Upper  Cambrian : Western  Wisconsin. 

L.  C.  Wooster,  1878  (Wia.  Geol.  Surv.  Rept.  1877.  pp.  36-41).  Hudson  trilobite 
beds  are  quite  rich  in  trilobite*  and  brachiopods.  Including  one  new  sp.  of  former 
and  several  undet.  spp.  (Seem  to  be  named  for  Hudson,  St.  Croix  Co.  Lie  higher 
than  Eau  Claire  trilobite  beds.] 

L.  C.  Wooster,  1882  (Geol.  Wis..  voL  4,  pp.  101—140).  Hudson  trilobite  beds  lie  at 
best-defined  horizon  in  Potsdam  ss.,  200  ft.  higher  than  Eau  Claire  trilobite  beds. 
Overlain  by  Lower  Calcareous  Rand.  10  ft.  thick. 

A.  C.  Trowbridge  et  ul.,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  p.  160). 
Franconia  section  at  Hudson  is  type  loc.  of  Hudson  trilobite  beds  of  Wooster. 

Probably  is  part  or  all  of  Hudson  memb.  of  Trowbridge  et  al. 
tHudson  schist. 

Ordovician,  Cambrian,  and  pre-Cambrian : Eastern  New  York. 

F.  J.  H.  Merrill.  1902  (U.  S.  G.  S.  N.  Y.  City  folio.  No.  83).  Hudson  schist.—1 The 
schist  of  N.  Y.  dist.  is  given  name  Hudson  because  it  continues  northward  and 
connects  stratlgraphically  with  the  great  area  of  si.  and  sh.  along  Hudson  River 
which  has  been  called  respectively  Hudson  si.  and  Hudson  sh.  The  Hudson  schist, 
Hudson  b1.,  and  Hudson  sh.  represent  different  phases  of  alteration  of  same  original 
rock,  and  together  they  form  Hudson  fm.  The  Hudson  fm.  continues  into  New 
England,  and  is  there  a schist,  which  has  been  called  Berkshire  schist.  [The 
Hudson  schist  of  N.  Y.  City  quad,  is  described  as  mica  schist,  consisting  of  btotite 
and  quartz  with  garnet,  staurolite,  fibrolltc,  and  cyauite.]  Overlies  Stockbrldge 
dol.  and  underlies  Newark  fm. 


Terms  variously  used  in  early  X.  Y. 
repts  to  include  (1)  beds  of  Upper 
Ord.  age  only;  (2)  beds  of  Upper 
and  Middle  Ord.  age;  and  (3)  beds 
ranging  in  age  from  Upper  Ord.  to 
Upper  Camb.,  both  inclusive.  The 
following  are  the  earliest  definitions ; 
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According  to  E.  B.  Knopf  (1027)  and  other  geologists  this  schist  is  same 
as  Berkshire  schist,  which  has  priority  as  a name  for  this  schist;  and 
“Hudson”  also  is  objectionable  because  of  its  varied  applications.  Is  not 
considered  same  as  Manhattan  schist  of  New  York  City  region,  which  is 
pre-Camb.  The  Berkshire  schist  is  now  classified  as  of  Ord.,  Camb.,  and 
pre-Camb.  (?)  age.  (See  under  Berkshire  schist.) 

Hudson  member  (of  Franconia  sandstone). 

Upper  Cambrian:  Western  Wisconsin  (St.  Croix  County). 

A.  C.  Trowbridge,  W.  H.  Twenhofel,  G.  O.  Raasch,  F.  T.  Thwaites,  Sept  1935  (Rept. 
9th  Ann.  Field  Conf.  Kans.  Geol.  80c.,  fig.  1,  pp.  81,  92,  134,  140,  -159,  160,  431, 
446,  449,  454,  etc.).  Hudson  memb.  of  Franconia  fm. — At  Goodenough  Hill, 
Juneau  Co.,  consists  of  (descending)  : O)  Fine-grained  white  ss.,  13  ft.;  (2) 
covered,  19  ft.;  (3)  fine-grained  pink  to  brown  ss.,  24.2  ft.;  (4)  greensand,  5 ft. 
Underlies  Bad  Axe  memb.  of  the  Franconia  and  rests  on  Goodenough  memb.  of  the 
Franconia.  At  Hudson  it  consists  of  85  ft.  of  medium-grained,  green  to  gray 
glauconitic  ss.,  underlying  Bad  Axe  and  overlying  Goodenough  members.  The 
Franconia  section  at  Hudson,  St.  Croix  Co.,  is  type  loc.  of  Hudson  trllobite  bed 
of  Wooster  and  of  Hudson  memb.  of  Franconia  as  defined  by  Twenhofel,  Raasch,  and 
Thwaites.  [On  p.  309  of  this  book  G.  O.  Raasch  stated  that  Hudson  memb.  la 
Ptychaspis-Prosaukia  zone.] 

Above  definition  was  repeated  and  somewhat  amplified  by  Twenhofel, 
Raasch,  and  Thwaites  in  Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  11,  Nov.  30, 
1935,  pp.  1701,  etc.  See  under  Mazomanie  88. 

Hudson  Bridge  limestone.  (In  Palo  Pinto  formation.) 

Pennsylvanian:  North-central  Texas  (Wise  County). 

G.  Scott  andi  J.  M.  Armstrong,  1932  (TJniv.  Tex.  Bull.  3224,  p.  21).  Hudson  Bridge 
la. — Hard,  crystalline  Is.,  dark  brown  to  gray,  with  local  pink  splotches  and 
occasionally  large  masses  of  chert  in  top  bed.  Thickness  7 ± ft.  Outcrops  about 
3 mi.  8E.  of  Bridgeport,  on  8.  side  of  West  Fork  of  Trinity  River,  in  E.  end  of 
Rebecca  Coleman  survey,  along  margin  of  Trinity  River  flood  plain,  and  crosses  the 
road  200  yds  S.  of  Hudson  Bridge.  Is  believed  to  be  of  lower  Palo  Pinto  age. 
Probably  belongs  in  Keechi  Creek  shales.  Writers  believe  it  should  be  included 
in  Palo  Pinto  fm.  Is  oldest  exposed  bed  in  Wise  Co. 

tHudsonian  substage  (of  Wisconsin  stage). 

Pleistocene  (late) : Great  Lakes  region. 

M.  M.  Leighton,  1931  (Jour.  Geol.,  vol.  39,  pp.  51-53).  Hudaonian  substage  ( late 
Wiaconain). — Includes  Port  Huron  to  Des  Moines  [lobe]  and  younger  moraines. 
This  name  was  chosen  for  the  last  substage  because  the  ice  fields  about  Hudson 
Bay  were  approx,  equally  developed.  The  early  and  middle  Wisconsin  substage  is 
here  named  Quebccan. 

M.  M.  Leighton,  1933  (Sci.,  vol.  77,  p.  168),  withdrew  Hudaonian  and  replaced  it 
with  Mankato. 

tHudson  River. 

See  under  t Hudson  fm. 

Hueco  limestone. 

Permian  ( ?) : Western  Texas  and  southern  New  Mexico. 

G.  B.  Richardson,  1004  (Unlv.  Tex.  Min.  Burr.  Boll.  9,  pp.  32-38).  Hurco  fm. — 
Mainly  masalre  gray  foaslliferous  nonmag.  la,  locally  Including  beds  of  ah.  and  kb. 
Thickness  at  least  5,000  ft.  Represents  the  Penn.  In  Diablo  Plateau,  Franklin, 
t'ornudas,  Diablo,  Finlay,  and  Hueco  Mtns.  Fossils  assigned  to  Penn,  by  G.  H. 
Glrty.  Relations  to  Delaware  Mtn  fm.  (Perm.)  not  determined,  but  supposed  to 
be  older. 

Later  studies  by  many  geologists  resulted  In  differentiating  the  great  mass 
of  lss.  called  Hueco  It.  In  early  repts  on  Franklin  and  Hueco  Mtns  Into 
Helms  fm.  (Miss.)  at  base,  Magdalena  Is.  (Penn.),  and  an  tincon.  over- 
151927"— 38 63 
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lying  series  of  beds,  of  Perm.  ( ?)  age,  to  which  some  geologists  restricted 
the  name  Hueco  Is..  and  which  included  Powwow  cgl.  at  base,  and  near 
top  the  Deer  Mtn  red  sh.  memb.,  150±  ft.  thick.  This  restricted  definition 
is  that  now  employed  by  U.  S.  Geol.  Surrey  and  geologists  generally. 

Named  for  exposures  in  Hueco  Mtns,  El  Paso  Co. 

Hueconian. 

A name  that  has  been  applied,  provincially,  to  the  time  during  which  Hueco 
Is.  of  western  Tex.  was  deposited. 

Huerfano  formation. 

Eocene  (lower  and  middle)  : Southeastern  Colorado  (Huerfano  County). 

See  under  Poison  Canyon  fm.  ' 

tHuerfano  series. 

See  explanation  under  Poison  Canyon  fm. 

Huerto  andesite.  (Of  Potosl  volcanic  series.) 

Miocene:  Southwestern  Colorado. 

E.  8.  Larson,  1917  (Colo.  Gool.  Surv.  Bull.  13,  pp.  20,  36).  Huerto  fm. — Underlie* 
Piedra  fm.  and  overlies  Alboroto  fro.  In  Flatoro-Summitville  dist.  Included  Id 
Potosl  volcanic  series. 

W.  H.  Emmons  and  E.  8.  Larsen,  1923  (U.  S.  G.  8.  Bull.  718).  Huerto  fm. — 
A series  of  andesitic  flows  and  tuff  breccias,  0 to  2,000+  ft.  thick,  which  commonly 
overlies  Alboroto  fm.  rather  regularly.  Is  absent  in  Creede  dlst.,  where  the  over 
lying  Pledra  deposits  rest  uncon.  on  the  Alboroto.  Named  for  occurrences  cn 
Huerto  Peak,  in  8.  part  of  San  Cristobal  quad.,  W.  of  Huerto  Creek. 

E.  8.  Larsen,  1935  (U.  8.  G.  8.  Bull.  843),  changed  name  to  Huerto  andeaite. 

Huethawall  limestones. 

Pennsylvanian  (?):  Northern  Arizona  (Grand  Canyon). 

C.  [R.]  Keyes,  1922  (Pan-Am.  Geol..  vol.  38,  pp.  251,  336).  HuethotcoH  let  — 
Lower  200  ft.  of  Iss.  of  Auhreyan  series,  typically  exposed  In  esplanade  at  head 
of  Bass  Canyon,  W.  of  El  Tovar.  Older  than  Havasupai  sss. 

Derivation  of  name  not  stated,  but  probably  Huethawali  Peak,  which  is 
just  W.  of  head  of  Bass  Canyon. 

Hughes  Creek  shale. 

Pennsylvanian : Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra.  1927  (Nebr.  Geol.  8nrv.  Bull.  1,  2d  ser..  pp.  84.  85.  89).  Hughes 
Creek  ah. — Blue  argill.  sh.,  dark  shales,  and  thin  Iss.  Thickness  35  to  50  ft. 
In  Nebr.  and  NE.  Kans.  Underlies  Long  Creek  Is.  and  overlies  Houchen  Creek 
Is.,  all  included  in  Elmdale  sh.  memb.  Named  for  Hughes  Creek,  Nemaha  Co., 
Nebr. 

R.  C.  Moore  and  G.  E.  Condra,  1932  (Oct.  1932  revised  classification  chart  of 
Penn,  rocks  of  Nebr.  and  Kans.),  transferred  Houchen  Creek  Is.  and  under! ying 
Stine  sh.  to  Admire  sh.,  and  Introduced  Oaka  sh.  for  the  bed  overlying  Houcben 
Creek  Is.  This  left  Hughes  Creek  sh.  the  basal  memb.  of  Elmdale  sh.  Whether 
the  Oaks  sh.  Is  a part  of  Hughes  Creek  sh.  as  originally  defined,  or  a newly 
discovered  unit,  was  not  stated,  but  It  appears  that  It  and  the  true  Americus  Is. 
were  included  In  Hughes  Creek  sh.  of  previous  repts. 

G.  E.  Condra,  1935.  (8ee  under  Long  Creek  la.) 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22).  transferred  this  unit  to  Perm. 
This  change  in  Perm.-Penn.  bdy  has  not  been  considered  by  U.  8.  Geol.  Survey  for 
Its  publications. 

Hughes  River  flint.  (In  Conemaugh  formation.) 

Pennsylvanian:  Northwestern  West  Virginia. 

R.  V.  Hennen,  1911  (W.  Ya.  Geol.  Surv.  Rept.  Wirt,  Roane,  and  Calhoun  Counties, 
p.  258).  In  Wirt  Co.  the  Brush  Creek  Is.  is  replaced  by  Hughes  River  llint,  a 
reddish-gray  and  white  ledge  of  chert  or  flint  underlain  by  dark  sh.  full  of  marine 
shells.  Not  recognized  In  Roane  Co. 

Probably  named  for  occurrence  on  South  Fork  of  Hughes  River, 
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Huginnin  porphyrite. 

Pre-Cambrian  (Keweenawan) : Northern  Michigan  (Isle  Royale). 

A.  C.  Lane,  1898  (Mich.  Geol.  Surv.  vol.  6,  pt.  1,  pp.  98,  141,  206-206,  207,  208,  209, 
212,  plate#  1,  13).  Hupinnin  porphyrite  is  shown  as  older  than  Minong  trap. 

Belongs  in  Central  Mine  group. 

Named  for  exposures  in  bed  of  Huginnin  Creek,  about  50  ft.  from  shore 
of  Huginnin  Cove  and  about  200  ft.  from  mouth  of  the  creek,  in  Isle 
Royale. 

Huishl-Sehwatka  group. 

Triassic  to  Tertiary : Yukon,  Canada. 

B.  J.  Lees,  1934  (Roy.  Canadian  Inst.  Trans.,  vol.  20,  pt.  1,  p.  28). 

Hulah  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

M.  I.  Goldman  and  H.  M.  Robinson,  1920  (U.  S.  G.  S.  Bull.  68CY,  pp.  362,  365). 
Hulah  88. — Hard  as.,  averaging  4±  ft.  thick;  usually  weathers  yellow  or  orange. 
In  places  rather  fossiliferous — nowhere  more  so  than  at  type  loc.,  where  produotus 
is  very  abundant.  Named  for  good  development  at  top  of  small  ridge  at  E.  edge 
of  town  site  of  Hulah,  near  center  of  SEV4  sec.  5,  T.  28  N.,  R.  12  E.  The  interval 
separating  it  from  top  of  Mission  ss.  ranges  from  40  to  55  ft.  and  averages  50 ± 
ft.  In  that  interval  lie  Possum  bs.  (above)  and  Gap  ss.  (below). 

P.  V.  Roundy,  K.  C.  Heald,  and  G.  B.  Richardson.  1922  (U.  S.  G.  S.  Bull.  0864 
pp.  398-399,  pi.  lv).  [See  under  Revard  ss.  memb.\ 

The  U.  8.  Geol.  Survey  at  present  treats  Hulah  88.  as  a memb.  of  Nelagoney 
fm. 

Hull  meta-andesite. 

Upper  Jurassic:  Northern  California  (Taylorsville  region). 

J.  S.  Diller,  1908  (U.  S.  G.  S.  Bull.  353).  Hull  meta-andesite. — Greenish  to  reddish 
meta-audeslte  resembling  Fant  meta-andesite.  Prevailing  type  is  greenish  and 
essentially  nonporphyritic ; occasionally  In  Little  Grizzly  Creek  region  it  is  de- 
cidedly amygdaloidal.  Is  only  partially  crystalline.  Much  of  it  Is  in  more  or 
less  well-defined  sheets  representing  lava  flows  and  tuff.  In  places  Is  decidedly 
slaty.  It  penetrates  Mormon  ns.  and  Foreman  fro.  Most  likely  erupted  near  close 
of  Jurassic. 

Named  for  exposures  E.  of  Hull  diggings  (called  Taylor  diggings  on  Taylors- 
ville map). 

Hull  limestone. 

Middle  Ordovician  (Trenton)  : Ontario  and  northern  New  York. 

P.  E.  Raymond.  1914  (Canada  Geol.  Surv.  Summ.  Rept.  1912,  p.  348),  named  these 
beds,  of  Trenton  age,  Hull  fm.,  and  used  the  name  in  1916  und  1921  repts  of 
Canada  Geol.  Surv. 

G.  M.  Kay,  1929  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  9,  p.  1214),  defined  Hull  Is.  as 
middle  fm.  of  Trenton  group,  as  35  ft.  thick,  and  as  underlain  by  Rockland  Is. 
and  overlain  by  Sherman  Fall  Is.  In  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  pp. 
227-229)  he  defined  Hull  fm.  as  consisting  of  Is.,  97  ft.  thick  at  Lowville,  NW. 
N.  Y.,  and  100  ft.  thick  at  Deer  River,  N.  Y. 

Named  for  exposures  at  Hull,  Quebec. 

Hull  porphyry. 

Pre-Cambrian:  Northwestern  Iowa. 

C.  [R.l  Keyes,  1914  (Iowa  Acad.  Sci.  Proc.,  vol.  21,  p.  187;  Sci.,  n.  a.,  vol.  40, 
p.  144).  Hull  porphyries,  475  ft.  thick.  Included  in  Keweenuwan  series. 

Probably  named  for  Hull,  Sioux  Co. 
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Hull  agglomerate. 

Middle  Jurassic:  Northern  California  (Mount  Jura). 

C.  H.  Crlckmay.  1933  (Geol.  Soc.  Am.  Boll.,  vol.  44.  No.  1,  p.  81.  and  No.  5.  pp. 
895-903).  Hull  aggl.  (also  Hull  1m.).— Named  by  J.  8.  Diller,  1892  [where?]. 
Mostly  massive,  coarse,  green  aggL,  with  small  amounts  of  red  and  purple  matter; 
in  places  a fine  red  or  green  tuff.  Thickness  700  ft.  No  fossils.  Of  late  Middle 
Jurassic  age.  Occurs  at  many  places  on  slopes  of  Mount  Jura,  especially  on  8.  end 
of  mtn  and  on  SW.  slope  from  4,500  to  5,000  ft.  elev.,  in  lower  end  of  Hincbman 
Ravine,  BE.  and  NW.  slopes  of  mtn  and  north  ridge. 

Humber  limestone. 

Age  (?):  Newfoundland. 

J.  B.  Jukes,  1839  (Rept.  on  geol.  Newfoundland,  p.  4). 

Humber  grit  series. 

Carboniferous:  Newfoundland. 

T.  Landell-Mills  and  others,  1922  (Geol.  Soc.  London.  Abstr.  Proc.  No.  1083,  p.  53). 

Humber  member. 

Upper  Ordovician:  Toronto,  Canada. 

W.  A.  Farks,  1924  (Geol.  Soc.  Am.  Bull.,  vol.  35.  pp.  103-104). 

See  quotation  under  Dunda 9 fm.  Type  loe.  not  stated. 

Humber  Arm  series. 

Middle  and  Upper  Ordovician : Newfoundland. 

C.  Schuchert  and  C.  O.  Dunbar,  1934  (Geol.  Soc.  Am.  Mem.  1,  pp.  86,  99). 

Humber  River. 

Ordovician:  Ontario. 

A.  F.  Foerste,  1924  (Canada  Geol.  8urv.  Mem.  138,  p.  52). 

Humboldt  formation. 

Pliocene:  Northern  Nevada. 

C.  King.  1878  (17.  8.  Geol.  Expl.  40th  Par.,  vol.  1,  pp.  434—443).  Humboldt  group 
(Pliocene). — Friable  gray,  white,  and  drab  sss.,  marly  lss.,  reddish  gravels,  marly 
sands,  loosely  compacted  pumlceous  tuff,  etc.,  extending.  In  patches,  from  W.  base 
of  Wasatch  Mtns,  Utah,  to  Humboldt  River  and  Mtns,  Nev.  There  is  little  doubt 
that  all  these  exposures  of  Plio.  were  deposited  in  one  lake.  Fossils  rare.  The 
beds  along  Humboldt  River  are  300  ft.  thick.  The  Humboldt  Valley  8.  of  its 
bend  at  Lassen's  Meadows  cuts  a canyon  through  these  Plio.  strata  for  25 ± mi. 
exposing  cliffs  on  either  bank  from  150  to  300  ft.  high. 

J.  C.  Merriam,  1914  (Univ.  Calif.  Pub.  Bull.  Dept.  Geol.,  vol.  8,  No.  12,  p.  278). 
“ Humboldt  Pliocene ” of  King’s  Shoshone  Lake  of  Middle  Basin  area  seems  to 
Indicate  Mlo.  at  what  may  be  considered  type  loc.  Whether  other  evidence  may 
indicate  that  a large  portion  of  deposits  mapped  as  Plio.  by  King  really  represents 
that  period  remains  to  be  demonstrated.  It  seems  probable  a considerable  part 
of  these  deposits  may  be  Mio. ; other  portions  are  probably  Plelst. 

G.  D.  Louderback,  1924  (Univ.  Calif.  Pub.  Dept.  Geol.  Sci.,  Bull.  15,  p.  36).  There 
Is  no  question  about  fact  that  best  exposures  of  what  King  called  Humboldt 
Pliocene  and  what  Russell  has  called  Lake  Lahontan  ( Quaternary ) lake  beds  are 
identical. 

The  U.  S.  Geol.  Survey  still  tentatively  classifies  Humboldt  fm.  as  Plio.. 
although  recognizing  that  deposits  of  Plelst.  and  Mio.  age  may  have  in 
places  been  included  in  the  unit  designated  by  that  name.  Much  more 
work  on  this  problem  is  needed. 

Humboldt  limestone. 

Pennsylvanian:  Southeastern  Kansas. 

R.  Hay,  1887  (Kans.  Acad.  Sd.  Trans.,  vol.  10,  p.  7).  The  immense  bed  [In 
Wilson  Co.]  we  have  called  Dun  Is.  Is  probably  same  as  the  thick  Humboldt  Is.  of 
Neosho  Valley.  It  has  same  irregularity  of  structure  and  apparently  same  fossils. 

Probably  named  for  Humboldt,  Allen  Co. 
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Humboldt  oolite.  (In  Kinderhook  group.) 

Mississippian : Central  northern  Iowa  (Humboldt  County). 

F.  M.  Van  Tuyl,  1925  (Iowa  Geol.  Sunr.  vol.  30,  pp.  109-114).  Humboldt  oolite. — 
In  vicinity  of  towns  of  Humboldt  and  Rutland  oolitic  Iss.  of  Kinderhook  age 
appear  at  surface  over  small  areas.  The  largest  of  these  appears  in  E.  bank 
of  West  Fork  of  Des  Moines  River  in  SW.  part  of  town  of  Humboldt.  The  rock 
is  gray  in  color,  and  texture  is  typically  oolitic.  [Fossils  listed.]  Is  believed  to 
represent  either  a more  oolitic  and  more  fogsillferous  facies  of  Alden  Is.  [top  of 
Kinderhook  group]  or  a younger  fm.  not  preserved  In  Hardin  Co.  Is  probably 
younger  than  Gilmore  City  Is.  of  Pocahontas  Co.  [Van  Tuyl  does  not  state  that 
be  is  naming  the  beds,  but  he  does  use  the  term  Humboldt  oolite  in  bis  descrip- 
tion, and  the  name  is  in  index  to  the  volume.] 

Humboldt  formation. 

Pennsylvanian:  Southwestern  New  Mexico  (Central  mining  district). 

II.  Schmitt,  1933  (Am.  Inst.  Min.  and  Met.  Engrs.  Contr.  39,  pp.  2,  13).  Upper 
Magdalena  fm.  of  A.  C.  Spencer  is  here  divided  into  Humboldt  fm.  above,  261 
ft.  thick,  and  Mountain  Home  »h.  below,  130  ft.  thick.  These  names  are  intro- 
duced for  convenience  of  mapping,  and  will  probably  be  replaced  by  Geol.  Survey 
in  rept.  in  preparation  by  A.  C.  Spencer.  The  Upper  Magdalena  fm.  rests  on 
blue  Is.  (Lower  Magdalena  Is.  of  Spencer).  [His  Mountain  Home  sli.  was  named 
for  a mine.  Derivation  of  Humboldt  not  indicated  and  not  apparent.] 

Humbug  formation. 

MIssi&sippian  (upper)  : Central  northern  Utah  (Tintie  district  and  Oqulrrh 
Mountain  region). 

G,  W.  Tower,  Jr.,  anil  G.  O.  Smith,  1809  (C,  8.  G.  8.  10th  Ann.  Kept.,  pt.  3,  pp. 
625-626).  Humbug  intercalated  aeries. — Alternating  beds  of  fosslliferous  Ins., 
limy  sss.  anil  sandy  1ms.  Overlies  Godlva  la.  In  Tlntle  dlst.  Total  thlckneaa  250  ft. 

G.  F.  Loughlln,  1919  (TT.  8.  G.  8.  P.  P.  107),  applied  Pine  Cannon  la.  to  the  1,000 
ft.  of  Ml  hr.  las.  underlying  Humbug  fm.  In  Tlntle  dlat..  and  reported  that  G.  H. 
Girty  atates  the  foaalla  from  Humbug  fm.  are  upper  Mian.,  and  those  from  Pine 
Canyon  la.  are  lower  Mlaa.  In  all  but  upper  300  ft.,  which  are  tentatively  regarded 
aa  upper  Mias. 

J.  Gllluly,  1932  <U.  8.  G.  8.  P.  P.  173,  pp.  7,  28-29).  Humbug  lm. — In  Stockton 
and  Fairfield  quads,  Utah,  consists  of  lnterbedded  1b.  and  lenticular  aa.  and 
qtzite  In  beda  aa  much  a8  100  ft.  thick  but  ordinarily  from  2 to  10  ft.  thick. 
Gradea  Into  overlying  “Great  Blue"  la.  and  Into  underlying  Deseret  la.  (“Lower 
Blue  Is.”  of  Spurr.  and  of  upper  Miss.  (Brazer)  age.  according  to  Girty).  Total 
thickness  650  ft.  Lower  limit  of  fm.  arbitrarily  placed  at  base  of  lowest  con- 
siderable qtafte  or  aa.  in  Miss,  section.  Top  limit  Is  nlso  an  nrbltrary  line  and  is 
probably  not  drawn  at  same  horizon  In  all  places.  Ia  same  as  "Lower  Intercalated 
series"  of  Spurr. 

Named  for  mine  formerly  called  Humbug  mine  but  now  known  ns  Uncle 
3am  mine. 

tHumbug  limestone. 

A name  applied  by  0.  W.  Crane  (Am.  Inst.  Min.  Engrs.  Bull.  106,  pp.  2149- 
2151,  1915)  to  378  ft.  of  nearly  pure  coarse-grained  gray  is.,  with  a few 
intercalated  beds  of  yellowish-buff  aren.  Is.,  said  to  underlie  his  Humbug 
ss„  overlie  his  Tetro  is.,  and  to  represent  lower  part  of  Humbug  fm.  of 
U.  S.  G.  3.  of  Tintie  dist.,  Utah,  but  now  known  to  be  older  than  latter 
fm.  and  to  represent  upper  part  of  Pine  Canyon  Is. 

Humbug  sandstone. 

A name  applied  by  G.  W.  Crane  (Am.  Inst.  Min.  Engrs.  Bull.  106,  pp.  2149- 
2151,  1915)  to  224  ft.  of  calc.  as.  with  a few  intercalated  beds  of  aren.  is., 
said  to  overlie  Humbug  Is.  and  to  be  only  upper  part  of  Humbug  fm.  of 
U.  3.  G.  3.,  but  now  known  to  correspond  to  ail  of  Humbug  fm.  of  U.  3. 
G.  3.  in  Tintie  dlst.,  Utab. 
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Humphrey  shale.  (In  Wabaunsee  group.) 

Pennsylvanian:  Northeastern  Kansas,  southeastern  Nebraska,  and  south- 
western Iowa. 

A.  J.  Smith.  1905  (Kan*.  A end.  Sri.  Tran*.,  vol.  19,  p.  151).  [See  190.">  entrj 
under  Olpe  ah.  1 

K.  C.  Moore,  1920  (Kan*.  Geol.  Sarv.  Bull.  6.  pt.  2>.  [See  1920  entry  under  Olpe  «k  ] 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  *er.,  pp.  63,  77,  etc.).  Humphry 
ah.  memb.  of  Wobaunaee  fm.  underlie*  Emporia  la.,  overlies  Burlingame  Is.,  and  is 
here  divided  Into  (descending)  Auburn  sh.,  20  ft. ; Wakarusa  la.,  6 ft. ; and  Soldier 
Creek  sh.,  25+  ft.  The  IhhIs  form  a natural  memb.  of  about  same  rank  as  Willard 
sh.,  which  overlies  Emporia  Is.  [This  Is  definition  adopted  by  R.  C.  Moore  ami 
G.  E.  Condra  In  their  Oct.  1932  revised  classification  chart  of  Penn,  rocks  of 
Nebr.  and  Kan*.] 

G.  E.  Coudru.  1935  (Nebr.  Geol.  Surv.  Paper  No.  8),  dropped  Humphrey  ah.  aoc 
treated  Auburn,  Wakarusa,  and  Soldier  Creek  as  fins. 

R.  C.  Moore,  1936  (Kans.  Geol,  Surv.  Bull.  22,  pp.  218,  221).  Humphrry  ah.  dis- 
carded. Writer  concludes  type  Humphrey  does  not  Include  Condra's  Soldier  ('reek 
sh.  It  included  from  tup  of  Burlingame  Is.  up  to  base  of  Reading  Is. 

Named  for  exposures  on  Humphrey’s  ford,  6 mi.  SE.  of  Emporin,  Kans. 

Humphrey  sand. 

A subsurface  sand.  19  ft.  thick,  occupying  Interval  btw.  1,567  and  1.5Sn 
ft.  in  L.  B.  Autumn  well  No.  1,  2 mi.  S.  of  village  of  Humphrey,  Humphrey 
Twp,  Cattaraugus  Co.,  N.  Y.  (See  C.  R.  Fettke,  Geol.  Soc.  Am.  BulL,  vol. 
44,  No.  3,  p.  622,  1933.) 

Humphrey  Creek  shale.  (In  Wabaunsee  group.) 

A name  applied  by  R.  C.  Moore,  1932  (Kans.  Geol.  Roc.  6th  Ann.  Field 
Conf.  Guidebook,  Aug.  28  to  Sept.  3),  to  the  beds  designated  Humphrry 
sh.  memb.  of  Wabaunsee  fm.  by  G.  E.  Condra  in  1927.  Later  in  1982 
(revised  classification  chart  of  Penn,  rocks  of  Kana.  and  Nebr.  dated 
Oct.  1932)  Moore  and  Condra  designated  the  unit  Humphrey  sh. 

Hundred  sandstone.  (In  Washington  formation.) 

Permian : Northern  West  Virginia. 

R.  V.  Honuen,  1909  (W.  Ya.  Geol.  Surv.  Rept.  Marshall,  Wetsel  and  Tyler  Counties, 
p.  214).  Hundred  as. — Massive  b*.  In  places,  but  outside  of  Church  and  Claj 
dlatB.,  Wetiel  Co.,  is  generally  red  sh.  and  sandy  beds.  Thickness  30  ft.  Lbs 
5 ft.  below  t.'pper  Washington  Is.  and  2 to  5 ft.  above  Hundred  coal.  Has  bees 
called  Dunlmrd  ss.  by  Urimsley.  Named  for  village  of  Hundred,  Wetsel  Co. 

Hundred-foot  sand. 

Drillers’  term  for  a sand,  probably  of  late  Catskill  age,  in  western  Pa. 
Lies  lower  than  Murrysvllle  sand  and  higher  thau  Nineveh  30-foot  sand. 

Hunker  series. 

Age  ( 5)  : Canada. 

K.  G.  McConnell,  1900  (Canada  Geol.  Surv.  Rept.  on  Klondike  gold  field,  pp.  8-9). 

Hunker  Creek  series. 

Cambrian : Canada. 

H.  M.  Ami,  1900  (Roy.  Soe.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  see.  4.  p.  198,1- 

Hunt  sandstone.  (In  Bluestone  formation.) 

Mississippian : Southeastern  West  Virginia. 

I>.  B.  Reger.  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summer*  Counties, 
pp.  293,  317).  Hunt  ea. — Green  massive  or  shaly  ss.,  10  to  20  ft.  thick,  lying  a tear 
tt  below  Hunt  coal  ("the  uppermost  coal  In  Bluestone  group"  and  exposed  lost 
W.  of  Hunt  School,  Mercer  Co.),  and  overlyllng  Hunt  gh.  All  members  of  Blue- 
stone  group  | Bluestone  fm.l,  and  all  exposed  In  Stony  Gap  section,  Mercer  Co, 
on  N.  side  of  Big  Ridge,  about  % nil.  8.  of  Belcber  School,  where  the  ss.  is  15  ft 
thick. 
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Hunt  shale.  (In  Bluestone  formation.) 

Mississippian : Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  8nrv.  Rept.  Mercer,  Monroe,  nnd  Summers  Counties, 
pp.  293,  317).  Hunt  sh. — Red  and  variegated,  35  ft.  thick.  Underlies  ilunt 
as.  and  overlies  Bratton  as.  All  members  of  Bluestone  group  (.Bluestone  fm. ]. 
(See  additional  under  Hunt  ss.J 

Hunt  sand. 

A subsurface  sand  (of  Chester  Miss,  age)  in  Ind.,  that  has  been  correlated 
with  Sample  ss.  memb.  of  Gasper  oolite. 

Hunter  Canyon  formation.  (In  Mesa verde  group.) 

Upper  Cretaceous:  Western  Colorado  (Book  Cliffs  coal  field). 

C.  E.  Erdmann,  1934  (U.  S.  G.  S.  Bull.  851,  pp.  22,  33).  Hunter  Canyon  fm. — 
Assemblage  of  massive  brown,  buff,  and  gray  cliff-making  fluviatile  sss.  and 
gray  clay  sh. ; about  60  percent  ss.  Thin  coals  near  top.  Thickness  375  to 
1,400  ft.  Top  fm.  of  Mesaverde  group.  Uncon.  underlies  Eocene  (?)  deposits 
and  overlies  Mount  Garfield  fm.  Named  for  Hunter  Canyon. 

Hunters  Island  iron-bearing  series. 

Pre-Cambrian:  Northeastern  Minnesota  (Vermilion  district). 

C.  R.  Van  Hise  and  C.  K.  Leith,  1911  (U.  8.  G.  8.  Mon.  52.  p.  118).  The  rocks  of 
E.  extension  of  N.  arm  of  Vermilion  range  are  known  locally  as  Hunter a Inland 
tronrbeartno  series.  [The  map  of  Vermilion  dlst.  in  Mon.  52  (pi.  6)  shows  the 
rocks  of  the  area  designated  as  Hunters  Island  as  consisting  of  Ely  greenstone, 
Archean  granite,  Ogishke  cgl.,  Agawa  fm.,  and  Knife  Lake  si.] 

Huntersville  chert  (In  Oriskany  group.) 

Lower  Devonian:  Southeastern  West  Virginia  (Pocahontas  and  Greenbrier 
Counties). 

P.  II.  Price,  1929  (W.  Va.  Geol.  Surv.  Rept.  Pocahontas  Co.,  pp.  106,  108,  233, 
236-237,  397,  etc.).  Huntersville  chert. — Yellow,  gray,  to  dark,  sandy  chert,  30 
to  65  ft.  thick,  forming  top  div.  of  Oriskany  series  in  Pocahontas  and  Greenbrier 
Counties,  to  which  counties  it  appears  to  be  confined  In  W.  Va.  Contains  sparse 
marine  fauna  of  Oriskany  age.  Directly  underlies  Marcellus  sh.  and  directly 
overlies  Rldgeley  ss.  Type  loc.  In  vicinity  of  Huntersville  (8E.  part  of  Poca- 
hontas Co.],  where  it  has  been  quarried  for  road  material.  The  Shriver  chert, 
which  underlies  Rldgeley  ss.,  is  not  present  in  county. 

Hunter  Valley. 

Probably  lower  Mesozoic:  Sierra  Nevada,  California. 

N.  L.  Taliaferro,  1933  (Geol.  Soo.  Am.  Bull.,  voL  44.  No.  1,  p.  149).  Hunter  Valley 
cherts  and  tuffs,  1,500  ft.  thick,  included  in  Tuolumne  group.  Underlie  Penyon 
Blanco  aggls.  and  overlie  pillow  baBalts. 

Huntingdon  stone. 

Name  listed  in  U.  S.  G.  8.  Bull.  101.  and  credited  to  E.  T.  Cox,  1879  (Ind. 
Geol.  Surv.  8th,  9th,  and  10th  Ann.  Repts,  for  1876,  1877,  1878,  p.  66).  On 
p.  cited  Cox  simply  mentioned  “the  celebrated  Huntington  stone,”  which 
is  quarried  for  lime  at  Huntington  (the  correct  spelling),  Huntington 
Co.,  Ind. 

Huntingdon  formation. 

Eocene:  Southern  British  Columbia  and  central  northern  Washington. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  map  17).  Huntingdon 
fm. — Ss.,  cgls.,  sh.,  and  thin  coal  beds.  [Mapped  at  and  to  N.  of  Huntingdon, 
B.  C„  and  in  Wash.] 

R.  A.  Daly,  1913  (Canada  Dept.  Int  Rept.  Chief  Ast.  1910,  vol.  2,  p.  519).  Hunting- 
don fm. — Heavy  masses  of  medium-grained  gray-tinted  cgl.  alternating  with  ss. 
and  sh. ; cgl.  most  abundant  at  base.  Thickness  1.000  ft.  Occurs  on  Sumas 
Mtn,  N.  of  Huntingdon  R.  R.  Station,  B.  C.  Eocene  fossils.  Is  uncou.  on 
Chilliwack  series,  als«  on  Sumas  dlorlte  and  Sumas  granite. 


Digitized  by  Google 


998  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Huntington  series. 

Triassie  (?):  Northeastern  Oregon  (Blue  Mountains). 

W.  Llndgren,  1901  (U.  S.  G.  S.  22d  Ann.  Rept.,  pt.  2.  p.  579).  Huntington  aeriea. — 
Lss.,  calc,  shales,  and  clay  slates,  with  some  gyp.  and  red  and  green  volcanic 
tuffs.  Thickness  probably  several  thousand  ft.  Rests  on  old  volcanic  rocka. 
largely  old  rhyolites  and  tuffs.  Overlain  by  marine  Triassie.  Occurs  in  vicinity 
of  Huutlngton.  Indeterminate  fossils.  Regarded  as  Triassie. 

Huntington  dolomite. 

Silurian  (Niagaran)  : Northeastern  Indiana. 

E.  M.  Kindle,  1904  (Ind.  Dept.  Geol.  and  Nat.  Res.  28th  Ann.  Rept..  p.  408>. 
Huntington  l*. — Light-gray  or  cream-colored  granular  dolomltlc  Is.  of  saccbaroidal 
texture,  150  to  200 ± ft.  thick;  about  80  ft.  exposed  at  Huntington.  Contains 
Guelph  fauna,  a younger  fauna  than  Noblesvllle  dol.,  which  contains  Lockport 
fossils,  and  also  differs  decidedly  in  physical  appearance  from  the  Huntington. 
Both  belong  to  the  Niagara.  It  will  be  convenient  to  designate  the  beds  ex- 
posed in  the  Huntington  quarries  as  Huntington  la.  The  same  Is.  Is  also  exposed 
in  the  lime  quarries  NE.  of  Delphi.  At  one  place  near  Delphi  it  is  uucon.  over- 
lain  by  beds  of  Hamilton  age. 

E.  R.  Cumlngs  and  R.  R.  Sbrock.  1928  (Ind.  Dept.  Cons.,  Dlv.  Geol.,  Pub.  75.  pp. 
53,  94-113).  Huntington  dol. — The  name  Huntington  la.  was  proposed  by  Kindle 
for  “the  beds  exposed  in  the  Huntington  quarries.”  Since  several  distinct  Alia, 
complicated  by  a great  coral  reef  plexus,  are  now  exposed  in  the  quarrle.s  at 
Huntington,  the  authors  have  been  forced  to  redefine  the  type  section  of  Hunting- 
ton  dol.  (Is.).  As  redefined  it  consists  of  the  exposures  of  yellowish  to  grayish 
saccharoidal  dol.  along  the  dredged  rock  channel  of  Little  River,  from  NE.  cor. 
of  8W.  cor.  of  NE*4  sec.  13,  T.  28  N.,  R.  10  B.,  eastward  nearly  to  W.  line  of 
sec.  8,  T.  28  N.,  R.  10  E.,  where  a cherty  fm.,  here  named  New  Corydon  la, 
comes  In  above  the  Huntington  dol.  The  Huntington  Is  typically  a massive  to 
slabby  evenly  bedded  yellowish,  gray,  or  pinkish  granular  dol.  of  saccharoidal 
texture.  At  2 localities,  however  (certain  exposures  at  Huntington  and  near 
Georgetown),  the  fm.  Is  represented  by  nearly  pure  pink,  crystalline  Is.  Exact 
thickness  of  fm.  not  known.  In  quarry  at  Rldgevllle  70  ft.  are  exposed  ; 90 
ft.  In  bluff  on  S.  side  of  Wabash  River  3 ml.  W.  of  Logansport ; at  least  lOO  ft. 
exposed  in  quarries  at  Delphi ; and  our  meager  data  at  Huntington  indicate 
thickness  of  150 ± ft.  We  feel  certain  the  fm.  thickens  from  Monon  northwest- 
ward. but  how  much  we  are  not  prepared  to  say.  Fossils  listed.  Rests  on 
Liston  Creek  Is.,  probably  conformably.  Grades  upward  into  New  Corydon  Is. 
It  is  practically  certain  it  extends  beneath  the  drift  to  Chicago  dist. 

Named  for  Huntington,  Huntington  Co. 

A.  F.  Foerste,  1935  (Denison  Unlv.  Bull.,  Jour.  Sd.  Lnb.,  voL  30,  p.  159).  Hunting- 
ton  fm.  hus  not  been  identified  S.  of  N.  half  of  Randolph  Co. 

Hunton  limestone. 

Silurian  and  Devonian;  Southeastern  Oklahoma. 

J.  A.  Taff.  1902  (U.  S.  G.  S.  Atoka  folio,  No.  79).  Hunton  la. — Nearly  pure  white  U. 
and  limy  inarlB.  At  base  variable  beds  of  white  oolite.  In  parts  of  which  coarse 
and  fine  spherical  granules  appear  as  if  originally  sorted  and  stratified.  Elsewhere 
spherules  ranging  In  sixe  from  that  of  a small  pea  to  fine  grains  appear  inter- 
mingled ; in  places  the  oolite  is  slllcifled.  Succeeding  the  oolite  are  bluish  and 
cream-colored  granular  and  flne-textnred  lss.  and  marly  beds  attaining  thickness  of 
100±  ft.;  many  of  these  beds  are  crystalline  and  hard,  while  others  are  composed 
largely  of  comminuted  shell  fragments.  Near  top  are  marly  beds  which  carry 
abundance  of  well-preserved  fossils.  Uppermost  50  ft.  of  fra.  is  for  most  part  hard 
and  thin-bedded.  Many  nodular  cherty  concretions  and  numerous  fossils,  some 
of  which  arc  beautifully  slllcifled,  occur  In  these  beds.  Overlies  Sylvan  sh.  and 
underlies  Woodford  chert. 

J.  A.  Taff,  1903  (U.  S.  G.  S.  Tishomingo  folio,  No.  98).  Hunton  la.,  0 to  200  ft. 
thick,  is  divisible  into  8 members  (descending)  : (1)  Crystalline  and  In  part  cherty 
bluish  to  white  Is.  with  occasional  thin  marly  strata,  in  places  overlain  by  several 
ft.  of  very  cherty  Is. ; (2)  100  ft.  of  white  or  cream-colored  and  occasionally  pinkish 
rather  soft  Is.  interstratlfled  with  more  friable  marly  lime  and.  rarely,  calc.  clay, 
with  a few  ft.  of  marly  white  Is.  at  top;  (3)  whitish  massive  crystalline  Is.,  which 
In  places  includes  a bed  of  oolite  at  or  near  base  and  thin -bedded  compact  Is.  at 
top;  thickness  few  ft.  to  25 ± ft.  Upper  rnenib.  contains  Oriskany  and  perhaps 
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Onondaga  fossils;  middle  memb.  contains  Ilelderberg  fossils;  and  basal  memb. 
contains  Niagara  foBsils  in  tbin-bedded  compact  Is.  at  top  and  Clinton  fossils  in 
underlying  beds. 

C.  A.  Reeds,  1911  (Am.  Jour.  Scl.t  4th,  vol.  32.  pp.  250-268).  Hunton  Is.  of  Tail  is 
here  divided  into  4 fms.  in  Arbuckle  Mtns  (descending)  : (1)  Bois  d'Arc  Is.,  0 to 
90  ft.,  of  Becraft  (Orlskany)  age,  according  to  C.  Scbuchert  (1922)  and  B.  O. 
Ulrich  (1927);  (2)  Haragan  sh.,  0 to  166  ft.,  of  New  Scotland  age;  (3)  Henry- 
house  sh.,  0 to  223  ft.,  of  Niagaran  age;  and  (4)  Chimneybiil  Is.,  0 to  63  ft,  of 
Alexandrian  age.  Overlies  Sylvan  sh.  with  uncon.  The  Bois  d’Arc  Is.  corre- 
sponds to  upper  Hunton  of  TalT;  the  Haragan  and  Henryhouse  correspond  to 
middle  Hunton  of  TafT ; and  the  Chlmneyhill  corresponds  to  lower  Hunton  of  Taff. 

C.  N.  Gould,  1927  (Univ.  Oklu.  Bull.,  Proc.  Okla.  Acad.  Scl.,  vol.  6,  pt.  2,  p.  235). 
Hunton  will  probably  remain  as  a group  name,  for  purposes  of  mapping. 

Named  for  exposures  near  former  hamlet  of  Hunton,  SW.  part  of  Coal  Co. 

tHuntsville. 

Mississippian : Northeastern  Alabama. 

E.  A.  Smith,  1892  (Sketch  of  geology  of  Ala.,  Birmingham,  Ala.,  Roberts  k Son, 
pam.  of  36  pp.).  St.  Louis  or  Huntsville. — A subdivision  of  the  Sub-Carbf.  In 
Tennessee  River  Valley.  More  calc,  than  beds  below.  Is= upper  Siliceous  of 
Salford  and  St.  Louis  group  of  western  geologists.  Overlies  Lauderdale  (Keokuk) 
and  underlies  several  hundred  ft  of  Sub-Carbf.  lss.  [Huntsville  used  in  table  only.] 

The  Mississippian  rocks  in  vicinity  of  Huntsville,  Ala.,  consist  of  (descend- 
ing) Bangor  la  restricted,  Hartselle  ss.,  Golconda  fm.,  Gasper  oolite,  Ste. 
Genevieve  Is.,  and  St.  Louis  Is.  (See  C.  Butts,  Ala.  Geol.  Surv.  Spec. 
Kept.  No.  14,  1926,  pi.  49,  sec.  14.) 

Named  for  exposures  at  Huntsville,  Madison  Co. 

tHuron  group. 

Upper  Devonian  and  Mississippian:  Michigan  (Lower  Peninsula). 

A.  Wlnchell,  1861  (Mich.  Geol.  Surv.  1st  Bien.  Rept.  Prog.,  pp.  71,  139).  Huron 
group. — Consists  of  (descending):  (1)  Fine  bluish  gritstones  (Pt.  aux  Barques), 
14  ft.;  (2)  shales,  lss.,  and  flagstones,  18  ft.  [180  in  Am.  Jour.  Set,  2d,  vol.  33, 
pp.  353-354];  (3)  green  sh.,  10  ft.;  (4)  black  bituminous  sh.,  20  ft.  Underlies 
Marshall  group  and  overlies  Hamilton  group  of  lss.  and  shales.  Thickness  of 
Huron  group  224  ft.  Assigned  to  Portage  epoch. 

A.  Winched,  1865  (Am.  Jour.  Scl.,  2d,  vol.  39,  pp.  350-353),  gave  thickness  of  Huron 
group  as  600  to  700  ft. 

A.  Wlnchell,  1871  (Am.  Phil.  Soc.  Proc.,  vol.  11,  pp.  73-82).  Huron  gritstones,  15  ft. 
thick,  belong  to  Marshall  group. 

Includes  Coldwater  sh.,  Berea  ss.,  and  Antrim  sh. 

Probably  named  for  outcrops  along  Lake  Huron  in  Mich. 

Huron  shale. 

Upper  Devonian:  Northern  Ohio. 

J.  S.  Newberry,  1870  (Ohio  Geol.  Surv.  Rept.  Prog.  1869,  p.  18).  Huron  sh. — Black 
bituminous  sh.,  350  ft.  thick,  designated  by  former  Geological  Board  as  “Black 
Slate.”  Overlies  Hamilton  is.  and  underlies  Dev.  bluish  or  greenish  Erie  sh. 
Extends  from  lake  shore  at  mouth  of  Huron  River  S.  to  mouth  of  Scioto. 

E.  M.  Kindle,  1912  (Am.  Jour.  ScL,  4th,  vol.  34,  pp.  187-213).  Typical  Huron  sh.  of 
Huron  River  section  and  to  S.  consists  of  black  and  blue  shales  characterized  by 
spherical  concretions,  and  Is  overlain  by  Cleveland  sh.  (black  and  blue  shales 
characterized  by  cone-in-cone  structure)  and  underlain  by  Olentangy  sh.  In 
Cleveland  region  the  typical  Cleveland  sh.  (black)  Is  underlain  by  Chagrin  sh. 
(gray,  with  much  ss.  in  upper  part),  which  in  turn  rests  on  Huron  sh.  (black  and 
gray).  The  Chagrin  sh.  of  Cleveland  section  represents  lower  part  of  Cleveland  sh. 
and  upper  part  of  Huron  sh.  of  Huron  River  section. 

H.  P.  Cushing,  1931  (U.  S.  G.  S.  Bull.  818,  on  Cleveland,  Berea,  and  Euclid  quads), 
defined  Cleveland  sh.  as  resting  uncon.  on  Chagrin  sh.  (described  as  containing  con- 
cretions in  lower  part  and  as  resting  on  black  shales  of  Portage  age).  The  rela- 
tions of  Huron  sh.  to  Cleveland  and  Chagrin  shales  are  still  under  investigation. 

Named  for  exposures  on  Huron  River,  northern  Ohio  (Huron  and  Erie 
Counties). 
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Huron  gritstone. 

Mississippian : Michigan  (Saginaw  Bay  region). 

A.  Wincbell,  1871  (Am.  Phil.  Soc.  Proc.,  vol.  11,  pp.  73-82).  Huron  gritstone t,  IS  ft- 
thlck,  belong  to  Marshall  group. 

G.  P.  Grimaley,  1904  (Mich.  Geol.  Sury.  vol.  9,  pt  2,  p.  79),  included  Huron  gritU- 
atone  In  top  of  Coldwater  ah. 

(Huron  group. 

Mississippian:  Indiana. 

T.  C.  Hopkins,  1902  (Geol.  Soc.  Am.  Bull.,  vol.  13,  pp.  519-5201.  Huron  group  — 
Alternating  beds  of  as.  and  la.,  known  In  some  older  repta  as  Chester,  forming  top- 
moat  part  of  Lower  Carbf.  (Mlaa.J  in  southern  and  west-central  Ind.  Underlain 
by  Mitchell  Is.  and  overlain  by  Mnnsdeld  aa.  (Penn.]. 

Replueed  by  Chester  group,  older  name. 

Named  for  Huron,  Lawrence  Co. 

Huron  Bay  slates. 

Age  (?)  : Northeastern  Michigan. 

T.  B.  Brooks  (Mich.  Geol.  Sunt.  voL  1,  pt.  1,  1873.  p.  1551  stated  : The  Huron  flay 
alatea  with  associated  rocks  may  be  regarded  aa  belonging  to  L'Anae  series,  although 
more  than  10  mi.  away  in  NE.  direction. 

Huronian  series  (or  epoch). 

As  used  for  many  years,  this  term  was  defined  as  the  lower  provincial 
series  of  the  system  of  pre-Camb.  rooks  in  Great  Lakes  region  known 
as  “Algonkian  system,”  and  the  time  covered  by  their  formation.  The 
U.  S.  Geol.  Survey  uses  the  name  in  the  broad  sense,  1.  e.,  including 
upper,  middle,  and  lower  Huronian.  For  definition  see  U.  S.  G.  S.  Hull. 
769,  pp.  105-108.  (See  also  under  fAnimlkie  group.)  The  U.  S.  Geol. 
Survey,  however,  no  longer  uses  “Algonkian  system,”  tentatively  excludes 
Knife  Lake  series  from  the  Huronian  (in  which  it  was  formerly  in- 
cluded), and  classifies  the  Huronian  as  pre-Camb. 

Huronic  period. 

C.  [R.J  Keyes,  1914  (Iowa  Acad.  Scl.  Proc.,  vol.  21,  p.  201).  Time  btw. 
Algomic  period  above  and  Laureucic  period  below. 

Represents  earliest  part  of  Huronian  epoch  of  U.  S.  Geol.  Survey. 

Hurrah  slate. 

Post-Ordovician  (?):  Northwestern  Alaska  (Seward  Peninsula). 

P.  S.  Smith,  1910  (U.  S.  G.  S.  Bull.  433,  pp.  50,  59  + , maps).  Hurrah  «L — Carbonace- 
ous qtzitea  and  black  si.,  200  to  800+  ft.  thick.  Id  places  basal  few  ft.  to  50  ft.  is 
black  nondolomltic  Is.  Overlies  Sowlk  Is.  and  underlies  Purkmummie  schist.  Most 
continuous  exposures  are  on  lower  2 or  3 mi.  of  Big  Hurrah  Creek  and  in  shafts 
and  other  mine  developments  of  Big  Hurrah  mine,  located  at  junction  of  Big  and 
Little  Hurrah  Creeks.  No  fosallB.  Assigned  to  post-Ord.  (?). 

Hurry-up  sand. 

A subsurface  sand  in  Conemaugh  fin.  (Penn.)  of  western  Pa.  that  probably 
corresponds  to  Mahoning  ss.  memb.  The  name  has  also  been  applied  to 
sands  that  probably  correspond  to  Saltsburg  and  Mahoning  ss.  members 
combined.  In  W.  Va.  the  name  has  been  applied  to  a much  younger  sand 
that  is  believed  to  correspond  to  Waynesburg  ss.  memb.  of  Washington 
fm.  (Perm.).  In  Palo  Pinto  Co.,  Tex.,  the  name  has  been  applied  to  a 
thick  subsurface  Penn,  sand  in  base  of  Mlllsap  Lake  fm.,  lying  uncon.  on 
Smithwick  sh. 

Hushpuckney  shale. 

Pennsylvanian:  Eastern  Kansas  and  northwestern  Missouri. 

R.  C.  Moore.  1932  (Kang.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  85,  90.  97). 
(See  under  Swope  fm.)  Named  by  Newell. 
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J.  M.  Jewett.  1932  (pp.  99,  101,  103  of  book  cited  above).  Huahpuckney  ah.  will 
be  proposed  by  Newell  to  Include  sh.  underlying  Bethany  Falls  Is.  and  overlying 
Middle  Creek  Is.,  all  members  of  Swope  fm.  It  is  a black  sh.  a few  ft.  thick.  In 
Kans.  it  is  coexistent  with  Middle  Creek  Is. 

N.  D.  Newell,  1935  (Kans.  Geol.  8urv.  Bull.  21,  pp.  26-27).  Hushpuchncy  ah. — 
Middle  memb.  of  Swope  Is.  Here  named  for  a creek  8.  of  Fontana,  Miami  Co., 
Kans.  Typically  shown  at  a R.  R.  cut,  center  N.  side  sec.  13,  T.  19  S.,  R.  23  E. 
Consists  typically  of  2 parts,  upper  half  gray  argill.  sh.  and  lower  half  black 
platy  sh.  Locally  a thin  layer  of  argill.  greenish  sh.  underlies  the  black  sh. ; and 
less  commonly  the  upper  part  consists  of  carbonaceous  blocky  sh.  Thickness 
4%  to  5%  ft.  Overlies  Middle  Creek  Is.  memb.  and  underlies  Bethany  Falls  Is. 
memb. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Hutchison  salt  bed.  (In  Sumner  group.) 

Permian:  Central  Kansas. 

I.  Perrine,  1918  (A.  A.  P.  G.  Bull.,  vol.  2,  pp.  73-90).  Hutohiaon  an  It  beda  belong 
in  upper  part  of  Marlon  fm. 

N.  W.  Bass,  1929  (Kans.  Geol.  Surv.  Bull.  12).  Hutchiaon  salt  bed,  25 ± ft.  thick, 
lies  in  Wellington  fm.  as  here  redefined,  about  580  ft.  below  top  and  412 ± ft. 
above  top  of  Herington  Is. 

Probably  named  for  Hutchison,  Reno  Co.,  central  Kans. 

Hutchison  limestones. 

A term  applied,  by  C.  [R.]  Keyes  to  25  ft.  of  Dev.  Is.  in  Iowa  that  belongs 
to  top  of  Cedar  Valley  Is.  (See  Pan- Am.  Geol.,  vol.  56,  pp.  318,  348, 
193L  It  occupies  same  interval  as  that  to  which  name  Lucas  Is.  had 
already  been  applied,  and  thickness  corresponds  to  that  of  latter  Is.) 

Hutshi  group. 

Tertiary : Yukon  Territory. 

D.  D.  Cairnes,  1910  (Canada  GeoL  Surv.  Mem.  5,  p.  38). 

H yam  pom  lake  beds. 

Miocene:  Northwestern  California  (Trinity  County). 

J.  S.  Diller,  1902  (U.  S.  G.  S.  Bull.  196,  pp.  41-43).  Near  mouth  of  canyon 
[where  Hay  Fork  enters]  the  coal-bearing  series,  which  for  convenience  we  will  call 
Hyampom  bed a,  has  an  exposed  thickness  of  250  ft.,  the  upper  100  ft.  being  cgl. 
and  the  lower  portion  sandy,  containing  here  and  there  concretions.  Some  of  sss. 
are  rather  hard,  strike  N.  85°  E.,  with  a dip  of  30°  BE.,  and  contain  coaly  beds. 
Near  base  of  series  Is  25  ft.  of  cgl.,  and  bottom  part,  about  30  ft.  thick,  is  not  ex- 
posed. Limited  to  Hyampom  Valley,  3 or  4 mi.  long  and  of  less  breadth.  Rests 
uncon.  on  underlying  beds.  Flora  Identified  by  F.  H.  Knowlton  as  upper  Mio. 

Hyco  quartz  porphyry. 

Pre-Cambrian:  South-central  Virginia  and  central  northern  North  Carolina 
(Person  and  Granville  Counties). 

F.  B.  Laney,  1917  (Va.  Geol.  Surv.  Bull.  14,  pp.  15,  19,  20-23,  and  map).  The 
acid  volcanics  of  Virgilina  dlst.  originally  were  rhyolite  or  quartz  porphyry  and 
rhyolitic  tuffs,  but  in  their  present  condition  are  largely  sericito  schists  which  may 
or  may  not  show  more  than  remnants  of  their  original  minerals  and  texture.  In 
this  rept  these  rocks  are  described  under  name  Hyco  quartz  porphyry.  The  fm.  con- 
sists largely  of  quartz-serlclte  schist,  which  represents  a mashed  and  otherwise 
metamorphosed  quartz  porphyry  or  rhyolite,  and  which  was  tuffaceous  In  certain 
areas.  It  appears  to  be  oldest  of  the  volcanic  rocks,  at  least  its*  areal  distribution 
Indicates  that  it  underlies  the  other  volcanics.  Assigned  to  Ord.  (?).  Underlies 
Aaron  sL  In  SE.  part  of  Virgilina  dist.  its  pluce  is  apparently  taken  by  Goshen 
schist. 

A I.  Jonas,  1917  (Va.  Geol.  Surv.  prel.  ed.  of  geol.  map  of  Va.).  [Under  the  block 
of  pre-Camb,  extrusive  rocks  younger  than  Glenarra  series  and  designated  as 
“aporhyolite”  is  statement : “In  Virgilina  area  called  Hyco  quartz  porphyry  and 
tuffaceous  facies  Is  called  Goshen  schist.”] 

Named  for  Hyco  River,  Halifax  Co.,  Va.,  along  which  occur  its  largest 
and  most  typical  exposures. 
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Hyde  granite. 

Pre-Cambrian:  Northwestern  New  York  (Hammond  quadrangle). 

A F.  Buddlngton.  1934  (N.  Y.  State  Mus.  Bull.  296.  pp.  86,  86-88).  Hyde  yronite 
forma  area  SW.  of  Hickory  l^ake  in  bend  btw.  Hickory  Creek.  Ik  fine-graiDfd 
pink  rock  with  marked  gnelssic  structure.  Intrudes  Grenville  series.  [Appears, 
from  pp.  120-122  and  136,  to  be  named  for  Hyde  School.] 

Hyde  Manor  limestone. 

Middle  Ordovician  (Trenton)  : Southwestern  Vermont  (Rutland  County). 

A.  Keith.  1932  (Wash.  Acad.  Sci.  Jour.,  vol.  22,  pp.  360,  368-9).  Hyde  Honor  Is. — 
Of  decided  blue  color.  Consists  of  massive  beds  interlayered  with  thin  slabbjr 
strata.  Considerable  schistosity  Is  evident.  The  fm.  is  strongly  folded.  Fossils 
rather  common ; good  brachlopod  fauna  of  Treuton  age.  Occurs  near  N.  end  of 
Taeonic  Range.  Underlies  Hortonvllle  si.  [Thickness  of  fm.  not  given.] 

Named  for  exposures  at  well-known  summer  resort,  called  Hyde  Manor, 
S.  of  Sudbury,  Brandon  quad. 

Hyder  quartz  monzonite. 

Jurassic  or  Cretaceous:  Southeastern  Alaska  (Hyder  district). 

A.  F.  Buddlngton,  1929  (U.  8.  Q.  8.  Bull.  807,  pp.  29-39.  58-59,  maps.  etc.).  Hyder 
quartz  monzonite. — The  quartz  monzonite  composing  Hyder  batholith.  Included 
in  Coast  Range  intrusives.  Named  for  exposures  at  Hyder. 

tHydraulic  limestone. 

Descriptive  term  applied  by  Swallow  to  a Is.  in  middle  of  Cherokee  sh- 
ot Mo.  and  Kans.  that  is  now  known  as  Ardmore  Is.  memb.  The  term  has 
also  been  applied,  in  a titular  sense,  to  Iss.  of  different  ages  in  other  parts 
of  the  country,  which  are  used  In  muking  cements. 

Hygiene  sandstone  member  (of  Pierre  shale). 

Upper  Cretaceous:  Central  northern  Colorado  (Boulder  district  and  north- 
ward). 

N.  M.  Fenneman,  1905  (U.  S.  G.  8.  Bull.  265).  Hygiene  »s.  memb.  of  Pierre  fm. — 
Thick-bedded,  frequently  cross-bedded  SB. ; much  of  it  dark  greenish  gray  and 
gritty,  remainder  light  gray;  the  whole  calc,  when  fresh.  Near  Boulder  it  is 
very  thin;  to  N.  it  is  250  ft.  thick.  In  places  it  consists  of  2 sss.  separated  by 
a sh.  parting  that  thickens  to  200  or  300  ft.  The  upper  div.  of  Hygiene  g*. 
is  characterized  by  large  calc,  concretions  several  ft.  in  dlam.  The  Hygiene 
lies  1,000  to  3,000  ft.  above  base  of  Pierre  fm.  Typically  developed  in  ridge 
which  passes  within  1%  mi.  of  village  of  Hygiene  [Boulder  Co.).  It  crosses 
Little  Thompson  Creek  on  Culver  ranch,  6 mi.  SW.  of  Berthoud.  where  a 
seepage  of  oil  has  long  been  known.  At  its  outcrop  W.  of  Berthoud  it  Is  several 
hundred  ft.  thick.  [As  thus  defined  includes  Terry  ss.  memb.] 

M.  W.  Ball,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  pp.  81-87).  The  name  Hygiene  ss. 
lias  heretofore  been  misapplied  to  a series  of  sands  occurring  through  8trat 
interval  of  1.700  ft.  or  more.  The  assumption  seems  to  have  been  that  only 
one  88.  is  present  in  the  Pierre,  and  every  bs.  outcrop  was  called  Hygiene  and 
connected  up  in  a single  line  across  the  map.  A.  T.  Schwenneson,  E.  W.  Krampert, 
and  C.  H.  Henley  [unpublished  repts]  restricted  the  name  to  basal  ss.  of  the 
series,  since  this  seems  most  likely  to  have  been  the  ss.  noted  near  Hygiene,  and 
the  term  is  so  used  here.  The  other  sss.  have  been  named  and  mapped  by 
Schwenneson,  Krampert.  and  Henley  [ unpublished  1.  in  descending  order:  Riohtzrd 
ns.,  Larimer  ss.,  Rocky  Ridge  ss.,  and  Terry  bs.  The  Hygiene  bs.  as  restricted 
is  100  ft.  thick,  and  lies  383  ft.  below  Terry  ss. 

K.  F.  Mathef,  J.  Gilluly,  and  It.  G.  Lusk,  1928  (U.  8.  G.  S.  Bull.  796B).  Hygiene 
ss.  memb.  of  Pierre  sh. — As  now'  restricted  is  0 to  100  ft.  thick,  lies  200  to  400 
ft.  below  Terry  ss.  and  2,400  to  3,100  ft.  aliove  Niobrara  fm.  It  is  not  dis- 
tinguished, either  lithologically  or  fauually,  with  certainty  from  the  other  as. 
members  of  the  Pierre. 

Hyndman  formation. 

Pre-Cambrian:  Central  Idaho  (Hailey  region). 

L.  G.  WeBtgate  and  C.  P.  Roan,  1030  (C.  8.  G.  8.  Bull.  814.  pp.  10-17).  Hyndman 
fm . — Massive  qtzlte  with  a green  hornfela  memb.,  600  ft.  thick.  Id  upper  part, 
and  a schist  memb.,  1,100  ft.  thick,  lu  lower  purt.  Total  thickness  of  fm. 
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6,600  ± ft.  Is  oldest  sed.  fm.  In  Wood  River  region  and  probably  of  Algonklan 
age.  Underlies  East  Fork  fm.  (also  of  Algonklan  age).  Excellently  exposed  In 
Hyndman  Peak  and  in  cirques  at  Its  southern  base.  In  Halley  quad. 

Hytieman  sand. 

A subsurface  sand  of  Chester  (Miss.)  age  in  Ind.  that  has  been  correlated 
with  Cypress  ss. 

fHypozoic  era  and  tHypozoie  series. 

Names  that  have  been  applied  to  ail  pre-Camb.  stratified  rocks  and  the 
time  covered  by  their  formation.  For  definition  see  U.  S.  G.  S.  BnlL 
760,  pp.  12,  21,  30.  Included  in  Proterozoic  era  of  U.  S.  Geoi.  Survey. 

Ineger  sandstones.  (In  New  River  formation.) 

Pennsylvanian : Southern  West  Virginia. 

R.  V.  Henneo  and  R.  M.  Gawthrop,  1915  (W.  Va.  Geol.  Sure.  Rept.  Wyoming  and 
McDowell  Counties,  pp,  186-191),  named,  in  descending  order,  the  following 
subdivisions  in  upper  part  of  "Middle  Pottsvlile  series  or  New  River  group,” 
beneath  Panther  cgl. : (1)  larger  B coal;  (2)  Upper  larger  ss.  (massive  to  cur- 
rent-bedded,  medium-grained,  grayish  white  to  brown,  cllff-maklng,  30  to  50  ft. 
thick)  : (3)  Interval  60  to  70  ft.;  (4)  Iaeger  A coal;  (5)  Upper  larger  «A.  (dark 
gray,  argill.,  laminated,  with  plant  fossils  at  base.  5 to  85  ft.  thick);  (6)  Iaeger 
coal ; (7)  Middle  Iaeger  as.  (massive,  medium-grained  to  coarse,  graylBh  white 
to  light  gray,  30  to  40  ft.  thick);  (8)  Lower  Iaeger  coal;  (9)  fire  clay  and  sh. 
0 to  5 ft.;  (10)  Lower  Iaeger  sa.  (massive  to  flaggy,  medium-grained,  micaceous, 
gray  to  brown.  20  to  30  ft.  thick);  (11)  Lower  Iaeger  »A.  (dark  gray,  argill., 
laminated.  20  to  40  ft.  thick)  ; (12)  Harvey  cgl.  The  Iaeger  members  are 
named  for  their  occurrence  at  Iaeger,  McDowell  Co. 

Iaeger  shales. 

See  under  Iaeger  eandetonet. 

Iatan  limestone.  (In  Douglas  group,  Kansas.) 

Iatan  limestone  member  (of  Douglas  formation,  Missouri). 

Pennsylvanian : Southwestern  Iowa,  northwestern  Missouri,  eastern  Kansas, 
and  southeastern  Nebraska. 

C.  R.  Keyes,  1899  (Am.  Geol.,  vol  23,  p.  306).  Iatan  It. — Middle  mrmb.  of  Lawrence 
sh.  [broad  and  abandoned  usage  of  Lawrence ] in  Mo.  and  eastern  Kans.  Underlies 
Andrew  sh.  memb.  of  Lawrence  and  overlies  Weston  sh.  rnernb. 

H.  Hinds  and  F.  C.  Greene,  1916  (Mo.  Bur.  Geol.  and  Mines  vol.  13),  divided 
Douglas  fm.  of  NW.  Mo.  and  SW.  Iowa  into  (descending)  Oread  Is.  memb., 
Lawrence  sb.  memb.,  Iatan  Is.  memb.,  and  Weston  sh.  memb.  This  clas- 
sification prevailed  for  many  years.  For  recent  innovations,  see  under 
Weeton  eh.  memb.,  also  Kans.-Nebr.  chart  compiled  by  M.  G.  Wllmarth, 
193a 

Named  for  exposures  at  Iatan,  Platte  Co.,  Mo. 

Iberville  formation. 

Ordovician:  Quebec. 

T.  H.  Clark,  1934  (Geol.  8oc.  Am.  Bull.,  vol.  45,  No.  1,  p.  5). 

Ice  River  formation. 

Age  ( ?)  : British  Columbia. 

L.  D.  Burling,  1912  (Wash.  Acad.  Set.  Jour.,  voL  2,  p.  357). 

Ice  River  intrusive  complex. 

Post-Cretaceous:  Alberta. 

J.  A.  Allan,  1913  (12th  Int.  Geol.  Cong.  Guidebook  8,  p.  185). 

Iconium  member  (of  Wellington  formation). 

Permian:  Central  northern  Oklahoma  (Logan  and  Lincoln  Counties). 

J.  M.  Patterson,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  3,  pp.  243.  249,  etc.).  Iconium 
memb. — Upper  or  Bhaly  part  of  Wellington  fm.  in  Logan  and  Lincoln  Counties, 
occurring  btw.  top  of  Fallis  memb.  of  Wellington  and  base  of  Garber  ss.  Thickness 
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470 ± ft.  Lower  270  ft.  Is  65 ± percent,  ah.,  with  as.  and  dolomitlc  beds 
spaced.  Lower  200  ft.  contains  more  ss.  beds  with  the  sh.  beds.  Grades  into  i 
overlying  Garber,  top  of  Iconium  being  placed  at  base  of  massive  ss.  of  Garber. 

The  shales  of  Iconium  are  red,  blocky,  nonlaminated,  and  contain  calc,  or  dolomitk 
material  in  form  of  septarian  concretions  and  veined  geodes.  The  ass.  are  friable.  | 
reddish  brown  to  gray,  micaceous,  cross  bedded,  and  relatively  fine  grained. 
Fossil  wood.  A few  thin  calc,  or  dolomitlc  beds,  usually  red.  In  lower  part.  Two 
Important  ss.  beds  in  upper  part  are  here  named  Evansville  ss.  bed  and  Loscrie  tt. 
bed.  Named  for  little  town  of  Iconium,  near  S.  quarter  cor.  of  sec.  10.  T.  16  X, 

R.  1 E.,  Logan  Co.  The  town  is  80  ± ft.  above  base  of  Iconium  memb. 

Idaho  formation. 

Pliocene  and  Pleistocene:  Southeastern  Oregon  and  western  and  southern 
Idaho.  J 

E.  D.  Cope,  1884  (Phila.  Acad.  Nat.  Scl.  Proc.  1883,  vol.  35.  p.  135;  fauna  described 
on  pp.  153-166).  Still  another  late  Tert.  lake  existed  in  eastern  Oreg.  and 
western  aad*  sou  them  Idaho.  No  body  of  water  represents  It  at  present  time,  and 
the  remains  of  fishes  found  in  Its  sediments  belong  to  species  different  from 
those  of  the  Oregon  basin,  both  recent  and  extinct.  It  is  to  be  supposed  that  this 
lake  was  separate  from  all  of  the  others  (Lahontan,  Bonneville,  and  Klamath), 
and  of  earlier  age,  although  one  of  the  I’llo.  series.  It  may  be  called  Lake  Idaho. 
and  its  sediment  the  Idaho  fm. 

W.  Lindgren,  1898  (U.  8.  G.  S.  18th  Ann.  Kept.,  pt.  3,  pp.  632-634).  [See  under 
Payette  fm.] 

W.  Lindgren,  1900  (U.  S.  G.  S.  20th  Ann.  Kept.,  pt.  3,  pp.  93-94,  97-98).  [See  under 
Payette  fm.] 

V.  R.  D.  Kirkham,  1931  (Jour.  Geol.,  vol.  39,  No.  3,  pp.  198-201,  235-239).  Writer 
presents  evidence  to  support  following  ideas:  (1)  A series  of  terrestrial  deposits 
and  lake  beds  exists  In  Columbia  River  basalt,  600  or  more  ft.  below*  its  upper 
surface,  which  present  a characteristic  lithology  and  a flora  of  Mlo.  age.  (2)  A 
series  of  terrestrial  deposits  and  lake  beds,  in  places  several  thousand  ft.  thick, 
overlies  Columbia  River  basalt  and  Owyhee  rhyolite  and  presents  a characteristic 
lithology  and  a flora  and  fauna  of  Pllo.  and  later  age.  According  to  original 
definitions  of  Payette  fm .,  none  of  upper  series  may  be  Included  in  it,  but  the  series 
underlying  the  basalt  and  rhyolite  can  be  shown  to  be  true  Payette.  According 
to  original  definition  of  Idaho  fm.,  all  of  upper  series  should  be  included  in  it. 

For  convenience  of  discussion,  basin  beds  will  refer  to  all  lake  beds  and  terrestrial 
sediments  overlying  the  upper  flow  of  Columbia  River  basalt  or  the  rhyolite,  and 
intermontane  beds  will  refer  to  all  lake  beds  and  terrestrial  sediments  under- 
lying several  hundred  ft.  of  Columbia  River  basalt  or  rhyolite.  These  in  no  case 
occur  in  the  plains  area.  The  basin  beds  (Idaho  fm.)  overlie  Columbia  River 
lava  on  both  N.  edge  and  S.  border  of  the  plains  without  marked  angular  uncon. 
but  with  considerable  dlscon.  Idaho  fm.  Is  here  redefined  and  applied  to  all 
basin  beds  in  mapped  area  (Canyon,  Gem,  Payette,  and  parts  of  Ada,  Adams. 
Owyhee,  and  Washington  Counties,  Idaho)  and  in  contiguous  areas  in  Idaho  and 
Oreg.,  and  Payette  fm.  is  applied  to  all  intermontane  beds  in  this  area.  Idaho 
fm.  consists  of  lake  beds  and  terrestrial  beds  which  dip  toward  the  downwarp  axis 
and  attain  a thickness  of  several  thousand  ft.  in  middle  of  basin.  It  includes  all 
lake  beds  overlying  Columbia  River  basalt  and  Owyhee  rhyolite  but  excludes  the 
rielst,  Upper  Mesa  and  Lower  Mesa  fras.  and  alluvium.  Interbedded  with  the 
upper  members  is  Snake  River  basalt.  The  basal  beds  and  upper  beds  are  pre- 
dominantly sandy,  but  by  far  the  greater  thickness  of  fm.  is  light-colored  sh. 

A few  beds  of  volcanic  ash  and  dlatomite  are  conspicuous.  The  basal  sss.  are  in 
places  well  cemented  and  resistant,  but  on  whole  the  fm.  Is  poorly  consolidated. 
Most  of  fm.  is  well  stratified.  Plant  fossils  point  to  PUo.  age.  Invertebrate  and 
vertebrate  fossils  indicate  Plio.  and  Pleist.  age.  The  “Payette  fm.”  mentioned  by 
Washburne  is  included  in  Idaho  fm.  as  here  defined.  Writer  does  not  conceive 
of  a great  lake  Payette  and  a smaller  Lake  Idaho,  as  do  Liudgren,  Russell,  Wash- 
burne, and  others,  but  visualizes  temporary  shallow  lakes  of  varying  sixes  from 
time  to  time  alternating  with  intervals  of  desiccation.  Bryan  and  Buwalda  ad- 
mitted small  lakes  but  also  strongly  urged  flood  plains,  deltas,  and  alluvial  fans. 
Idaho  fm.  Includes  Poison  Creek  fm.  of  Buwalda  und  Emmett  fm.,  a name  proposed 
by  writer  In  June  1928,  for  a part  of  what  was  originally  called  Idaho  fm. 
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The  U.  S.  Geol.  Survey  classifies  Idaho  fm.  as  Plio.  and  Pleist,  and  Payette 
fm.  as  Mio. 

tldaho  granite. 

A term  that  has  been  loosely  applied  to  the  granitic  rocks  of  Idaho  bathollth 
of  Idaho. 

Idaho  Springs  formation. 

Pre-Cambrian : Central  northern  Colorado  (Georgetown  quadrangle). 

8.  H.  Ball,  1006  (Ain.  Jour.  Scl.,  4tb,  vol.  21,  p.  374).  Idaho  Springs  fm. — Blotite- 
silllmanlte  schists,  blotlte  schist,  and  quartz  gneiss,  with  lenses  of  silicate  rocks. 
The  schists  and  quartz  gneiss  are  interbedded  with  and  grade  Into  one  another, 
while  the  lime  silicate  rocks,  although  interbedded  with  the  others,  appear  only 
to  grade  into  the  quartz  gneiss.  Probably  of  sed.  origin.  Oldest  memb.  of  pre- 
Camb.  series  in  Georgetown  quad.,  and  forms  the  network  Into  which  the  other 
fms.  were  injected.  Typically  exposed  In  hills  surrounding  Idaho  Springs. 

• 

On  1935  geol.  map  of  Colo,  this  fm.  was  assigned  to  Gunnison  River  series, 
which  includes  all  of  oldest  exposed  rocks  in  Colo. 

Idalia  clay. 

Tertiary:  Southeastern  Missouri. 

C.  F.  Marbut,  1902  (Mo.  Univ.  Studies,  vol.  1,  No.  3,  pp.  18,  21,  32).  Idalia  clay.— 
Black  or  dark  and  gray  to  drab  clay  sh.,  60  to  80  ft.  thick,  found  only  in  Crowley 
ridge  and  usually  only  in  lower  part.  Overlain  uncon.  by  Benton  sands  and  under- 
lain uncon.  by  Paleozoic.  Assigned  to  Tert. 

Named  for  exposures  at  Idalia,  Stoddard  Co. 

Ideal  gypsum. 

See  under  Childress  dol.  and  gyp. 

Idolo  beds. 

Eocene:  Mexico. 

E.  T.  I Jumble  and  E.  R.  Appiln,  1924  (Pan-Am.  Geol.,  vol.  41,  p.  841). 

Ignacio  quartzite. 

Upper  Cambrian : Southwestern  Colorado. 

W.  Cross  and  A.  C.  Spencer,  1899  (U.  S.  G.  8.  La  Plata  folio,  No.  60,  p.  8).  [See  1st 
entry  under  Hermosa  fm.] 

W.  Cross,  1901  (D.  S.  G.  8.  Bull.  182,  p.  35).  Earliest  Paleozoic  fm.  of  Silverton 
quad.,  Colo.,  is  a qtzite  with  some  sandy  shales  100  to  200  ft.  thick,  which  is  seen 
on  W.  side  of  Anltnas  River  from  the  monzonite  contact  to  Molas  Lake,  and  im- 
perfectly on  E.  side  of  the  Animas.  This  qtzite  has  been  traced  down  the  Animas 
to  below  Rockwood,  and  is  called  Ignacio  qtzite , from  itB  characteristic  development 
on  the  bench  where  lake  of  that  name  is  situated.  A southerly  dip  carries  this 
qtzite  onto  S.  slope  of  Needle  Mtns,  where  a few  indistinct  fossils  Indicate  its 
Camb.  age.  The  rather  sbaly  beds,  often  calc.  [Elbert  fm.],  succeeding  the  qtzite 
have  not  yielded  fossils.  If  there  are  any  811.  strata  in  this  section  they  are 
probably  represented  by  these  calc,  shales  and  sss.  The  Ignacio  qtzite  overlies 
Algonklan  qtzites  and  slates. 

Ignek  formation. 

Jurassic  (?) : Northern  Alaska  (Canning  River  region). 

E.  D.  Lefflngwell.  1919  (U.  8.  G.  8.  P.  P.  109,  pp.  103,  120.  map).  Ignek  fm.— Black 
sh.  and  subordinate  ss.,  coal,  or  red  beds.  Thickness  2,500 ± ft.  Youngest  Meso- 
zoic fm.  in  region.  Probably  overlies  Kingak  sh.  (Lower?  Jurassic).  Type  loc. 
is  on  8.  side  of  Red  Hill,  in  Ignek  Valley,  at  W.  end  of  Sadlerochit  Mtns.  Occurs 
at  both  ends  of  Sadlerochit  Mtns  and  probably  along  N.  front,  but  not  identified 
elsewhere.  Fauna  differs  from  that  of  Kingak  sh.  Is  tentatively  assigned  to 
Jurassic  (?). 
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Ilchester  granite. 

Pre-Cambrian  (?) : Eastern  Maryland. 

W.  H.  Hobbs,  1889  (Am.  Jour.  Scl.,  3d.  vol.  88,  pp.  225-228).  Ilcbester  granite. — 
Oue  of  youngest  of  a series  of  eruptions  In  the  gneiss  and  crystalline  schist  of 
eastern  Md.  Medium  to  coarse  grained  rock,  with  a porphyrltic  aspect  caused  by 
the  large  microcllne  crystals  scattered  through  the  bolocrystalllne  to  granophyrtc 
groundmass.  Occurs  at  Ilcbester,  Md. 

Ilea  formation.  (In  Mesaverde  group.) 

Upper  Cretaceous:  Northwestern  Colorado. 

Named  by  E.  T.  Hancock,  but  publication  of  his  rept  was  delayed,  so  that 
name  first  appeared  in  U.  S.  G.  S.  Press  Memo.  16037,  Oct.  1,  1923,  on  map 
of  Hamilton  and  Seeping  Spring  Gulcb  domes  and  vicinity,  Moffat  Co. 

E.  T.  Hancock,  1925  (C.  S.  O.  8.  Bnll.  757).  lies  fm. — An  alternation  of  thick  beds 
of  as.  and  sandy  sb.  with  a few  thin  coal  bods  near  base  and  near  top.  Is 
lower  fm.  of  Mesaverde  group  In  Axial  and  Monument  Butte  quads.  Thickness 
1.350  ft.  Trout  Creek  ss.  la  top  memb.,  and  basal  bed  consists  of  15  to  25  ft.  of  ss. 
Rests  conformably  on  Mancos  ah.  and  Is  conformably  overlain  by  Williams  Fork  fm.. 
the  upper  fm.  of  Mesaverde  group  of  this  area.  Forms  nearly  all  of  lies  Mtn. 

Illahe  formation. 

Oligoeene:  Northwestern  Oregon  (Salem  Hills,  Willamette  Valley). 

T.  P.  Thayer,  1933  (Pan-Am.  Geol.,  vol.  59,  No.  4,  p.  317).  Illahe  fm. — Near-shore 
marine  tufTaceous  sediments  containing  lower-middle  OItg.  fossils.  Occurs  in  S. 
part  of  Salem  Hills,  8W.  of  Salem,  Oreg.  Probably  grades  eastward  Into  the  sub- 
aerial  Mehama  volcanlcs.  The  basaltic  Stayton  lavas,  about  400  ft.  thick,  which 
are  correlated  with  the  Mlo.  Columbia  basalts,  lie  on  the  eroded  surface  of  the 
gently  folded  Illahe  fm.  In  the  Cascades  the  Stayton  lavas  rest  uncon.  on  Mehama 
volcanlcs.  [Derivation  of  name  not  stated.] 

Illecillewaet  quartzite. 

Pre-Cambrian:  British  Columbia. 

R.  A.  Daly,  1913  (12th  Int.  Geol.  Cong.  Guidebook  8,  p.  134). 

Illinoian  stage  of  glaciation,  also  Ulinoian  drift  (Pleistocene). 

Illinoian  drift  is  name  applied  to  third  drift  of  Labrador  and  Patrician 
parts  of  Laurentide  ice  sheet,  the  term  Illinoian  stage  being  applied  to 
time  during  which  this  drift  was  deposited.  The  name  was  proposed  by 
F.  Leverett,  but  was  first  published  by  T.  C.  Chamberlin  (Jour.  Geol.,  vol. 
4,  pp.  872-876,  1896),  who  credited  it  to  Leverett,  as  Illinois  till  sheet 
Leverett  defined  the  term  in  Chicago  Acad.  Set  Geol.  and  Nat.  Hist.  Surv. 
Bull  2,  pp.  11-16,  1897,  and  in  Jour.  Geol.,  vol.  6,  p.  173,  1898.  The 
Illinoian  drift  is  underlain  by  Yarmouth  soil  and  Interglacial  deposits 
and  overlain  by  Sangamon  soil  and  interglacial  deposits.  Named  for  its 
development  in  III. 

tlllinols  till  sheet. 

See  under  Illinoian  stage. 

tllo  formation. 

Upper  Cretaceous:  Northwestern  Wyoming  (Park  County). 

D.  F.  Hewett,  1914  (D.  S.  G.  8.  Bull.  541,  pp.  91,  103,  etc.).  Ilo  fm. — Buflf  and 
yellow  sss.  with  minor  sandy  sh.  and  clay.  No  coal  beda.  Saurian  bones  and 
fresli-water  Invertebrates.  Thickness  1,790  ft.  in  Shoshone  River  section.  Under- 
lies (uncon.?)  Fort  Union  fm.  and  overlies  Meeteetse  fm.  Is  Cret.  or  Tert.  Well 
exposed  in  open  valley  NW.  of  Ilo,  a settlement  50  ml.  SE.  of  Cody,  hence  name. 

Same  as  Lance  fm.,  which  is  now  classified  as  Upper  Cret.  in  most  areas. 

Image  member.  (In  Queen  Charlotte  group.) 

Jurassic:  British  Columbia. 

C.  H.  Clapp,  1914  (Canada  Geol.  Surv.  Summ.  Rept.  1912,  p.  21). 
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Imlay  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Michigan.  Shown  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53.  Named  for  Imlay,  Lapeer  Co. 

Imperial  formation. 

Miocene  (late  lower)  : Southern  California  (Imperial  County). 

G.  D.  Hanna,  1926  (Calif.  Acad.  Set  Proc.,  4th  »r„  vol.  14,  No.  18.  pp.  434-43!i). 
There  appears  to  be  good  reason  to  suspect  that  more  than  one  Plio.  fm.  Is  repre- 
sented on  flanks  of  Coyote  Mtn  (which  Is  also  called  Carrizo  Mtn).  Very  little 
reason  exists  for  placing  the  coral  reef,  the  lowermost  exposed  fosMlliforons  stratum, 
with  the  great  oyster  reefs  of  upper  part.  For  a long  time  the  deposits  about 
Coyote  Mtn  have  been  called  "Carrlxo  Creek  beds,”  or  “Carrlao  fm.,”  the  latter 
proposed  definitely  in  1014  by  Kew ; but  F.  E.  Vaughan  has  shown  that  these  names 
are  inapplicable  because  of  prior  use  elsewhere.  This  is  to  be  regretted,  but  it 
seems  that  current  usage  demands  a different  name.  Since  we  are  unable  as  yet 
to  correlate  definitely  any  of  the  fossil-bearing  strata  with  any  named  fm.  else- 
where, I would  propose  that  It  be  known  as  Imperial  fm.  The  type  loc.  should 
be  taken  as  the  coral  reef  exposed  In  Alverson  Canyon  on  S.  side  of  the  mtn. 
This  coral  reef  has  a distinctive  fauna.  It  Is  succeeded  by  about  200  ft.  of  very 
fossillferous  calc.  sss.  for  which  I propose  the  name  Latranla  sands.  Above  the 
Latranla  sands  are  enormous  deposits  of  clay,  here  named  Coyote  Mountain  days. 
Above  the  clays,  and  interbedded  with  them  near  the  top  to  some  extent,  are  ex- 
tensive deposits  of  oyster  shells  for  which  the  name  Yuha  Reefs  has  been  selected. 
According  to  above  nomenclature,  Conrad's  fossil  mollusks  came  from  the  Yuba 
Reefs;  Kew’s  ecblnoderms  are  from  the  Latranla  sands;  and  Vaughan's  corals 
from  Imperial  fm.  It  is  believed  that  further  work  will  necessitate  further  sub- 
division rather  than  a consolidation  of  above  fms.  [According  to  foregoing  the 
name  Imperial  fm.  was  proposed  as  a substitute  for  “Carrizo  Creek  beds”  hut  as 
defined  it  was  also  restricted  to  the  coral  reef  forming  baBal  part  of  “Carrizo 
Creek  beds”) 

W.  P.  Woodring,  1931  (Carnegie  Inst.  Wash.  Pub.  418,  pp.  1-25),  redefined  Imperial 
fm.,  restricting  It  to  marine  deposits,  and  dividing  It  into  an  upper  or  slltstone 
memb.  ( 1,400 ± ft.  thick)  and  a basal,  cgl.  memb.  (a  few  Inches  to  700  ft.  thick), 
lie  correlated  the  basal  cgl.  memb.  with  Imperial  fm.  of  Hanna  in  narrow  sense, 
and  the  slltstone  memb.  with  Latranla  Hands,  Coyote  Mountain  clays,  and  inter- 
bedded  Yuba  Reefs  of  Hanna.  He  assigned  his  Imperial  fm.  to  late  lower  Mlo., 
and  his  overlying  Palm  Spring  fm.  (nonmarine)  to  middle  or  upper  Mlo. 

Incarnacion  fire  clay. 

Pennsylvanian ; Central  northern  New  Mexico. 

C.  L.  Herrick,  1904  (Jour.  Geol.,  vol.  12,  p.  242).  Incarnacion  fire  clay,  basal  bed  of 
Sandla  fm.  near  Socorro,  N.  Mex.  Uncon.  overlies  Incarnacion  granite.  Named 
for  mining  dist.  in  which  It  occurs. 

Incarnacion  granite. 

Age  (?) ; Central  New  Mexico. 

C.  L.  Herrick,  1004  (Jour.  Geol.,  vol.  12,  pp.  237-251).  Near  Socorro  the  Incarnacion 
granite  uncon.  underlies  Sandla  fm.  Named  for  mining  dist.  In  which  It  occurs. 

Inch  Arran  latites. 

Devonian ; New  Brunswick. 

W.  V.  Howard,  1926  (Geol.  8oc.  Am.  Bull.  vol.  37,  p.  487). 

Independence  shale  member  (of  Wapsipinicon  limestone). 

Middle  Devonian  ; Central  eastern  Iowa. 

S.  Calvin.  1878  (Am.  Jour.  Sc!.,  3d,  vol.  15,  pp.  460-462).  Independence  shales. — 
Fossillferous,  argill.,  fine-grained  shales  charged  with  bituminous  matter.  Thick- 
ness 20  to  25+  ft.  Basal  div.  of  Dev.  at  Independence.  Underlies  Dev.  lss. 

In  subsequent  ropts  (up  to  1928)  W.  H.  Norton  placed  Independence  sh. 
below  his  Davenport  beds  and  above  his  Otis  beds,  and  this  assignment 
was  followed  by  O.  F.  Kay  and  E.  T.  Apfel,  192D  (Iowa  Geol.  Surv.  vol 
34,  pp.  17-18). 
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T.  E.  Savage.  1926  (Jonr.  Geol.),  classified  Wapsiplnicon  Is.  (ol  which  this  sh.  was 
considered  a memb.)  aa  Upper  Dev.;  E.  O.  Ulrich  (1911)  as  Middle  Dev. 

The  Rept.  Oth  Ann.  Field  Conf.  Kans.  Geol.  Soe.,  1938.  fig.  1,  assigned  this 
sh.  to  Upper  Dev.,  excluded  it  from  Wapsiplnicon  Is.,  and  treated  it  as  a 
distinct  fm.  overlying  Davenport  memb.  of  Wapsiplnicon,  which  was 
excluded  from  Upper  Dev.  On  p.  24  A.  C.  Trowbridge  stated  they  are 
undecided  whether  It  Is  Upper  or  Middle  Dev. 

M.  A.  Stalnbrook.  1935  (pp.  249-254  of  1935  rept  cited  above).  Independence  *h 
lies  conformably  below  Cedar  Valley  la.  and  uncon.  on  Davenport  la.  Carries 
large  Upper  Dev.  fauna. 

tlndependence  limestone. 

Pennsylvanian:  Southeastern  Kansas. 

E.  Haworth  and  W.  H.  H.  Platt,  1894  (Kans.  Unlv.  Quart,,  vol.  2.  pp.  115-117). 
Independence  la. — Heavy  la.,  40  ft.  thick  at  Independence.  Overlain  by  80  to 
150  ft  of  abales  with  luterbedded  ass.  May  be  same  as  Oswego  la.,  but  differs 
In  character. 

Preoccupied.  Replaced  by  Drum  Is.  according  to  G.  I.  Adams,  1993  (U.  S. 
G.  S.  Bull.  211,  p.  37) ; but  R.  C.  Moore  states  (Kans.  Geol.  Surv.  Bull.  22. 
1930,  p.  100)  tlndependence  Is.  of  Adams  is  Dennis  Is. 

Named  for  Independence,  Montgomery  Co. 

Independence  gas  sand. 

A subsurface  sand,  of  early  Penn.  (Cherokee)  age,  0 to  100±  ft.  thick. 
In  Independence  field,  central  northern  Okla.,  reported  to  occur  at  hori- 
zon of  Bartlesville  sand,  but  to  be  a distinct  body. 

Index  granodlorite. 

Jurassic  (?):  Central  Washington  (Snohomish  County). 

C.  E.  Weaver,  1912  (Wash.  Geol.  Surv.  Bull.  7,  pp.  34-601.  Very  closely  re- 
sembles Mount  Stuart  granodlorite,  but  In  this  rept  will  be  designated  Index 
granodiorite.  Constitutes  by  far  the  larger  part  of  areal  geology  of  Index 
mining  diet.  Assigned  to  Jurassic  ( ?). 

C.  E.  Weaver,  1918  (Wash.  Geol.  Surv.  Bull.  13).  Index  granodiorite.  Jurassic  or 
Cret.,  Intrudes  Gunn  Peak  fm.  Outcrops  typically  near  town  of  Index,  Snohomish 
Co.  To  SW.  of  Index  Is  uncon.  overlain  by  Tert.  lavas. 

Indian  conglomerate. 

Eocene  (?):  Southern  California  (southern  part  of  Santa  Ynez  quad- 
rangle, Santa  Barbara  County). 

R.  N.  Nelson,  1925  (Calif.  Unlv.  Pub.,  Dept.  Geol.  8cl.  BulL,  vol.  15.  No.  10.  pp. 
344,  350-352,  pi.  46,  and  map).  Indian  cgl. — Rudely  sorted  pebbles  and  boulders, 
up  to  1 foot  diaui..  In  coarse-grained  ss.  matrix,  firmly  cemented.  In  Indian 
Canyon,  where  the  fm.  Is  over  500  ft.  thick,  the  cgl.  Is  In  beds  8 ft.  thick,  or 
less,  separated  by  massive,  thick-bedded  sas.  which  sometimes  attain  aggregate 
thickness  of  25  ft.  Near  Its  base,  In  places,  are  lenses  of  ss.  A characteristic 
feature  Is  large  percentage  of  acid  porphyry  pebbles.  Varies  In  thickness  from 
25  ft.  In  Mono  Creek  to  500  ft.  In  Indian  Canyon.  Rests,  with  probable  uncon. 
In  places  at  least,  on  Cret.  rocks,  and  Is  conformably  overlain  by  Mono  sh. 
Best  developed  In  Indian  Canyon,  whence  Its  name.  Assigned  to  Eo. 

M.  R.  Keenan,  1932  (San  Diego  Soc.  Nat.  Hist.  Trans.,  vol.  7,  No.  8.  pp.  53-84). 
Paleontologlc  evidence  points  to  Cret.  (Chico)  age  of  Indian  cgl.  and  Mono  sh., 
Instead  of  Eo. 

Indian  sand. 

A subsurface  sand  In  western  Pa.  that  Is  correlated  with  Morgantown  ss. 
memb.  of  Conemaugh  fm. 

Indiana  oolitic  limestone. 

Mississlpplan : Indiana. 

C.  E Slebenthal,  1901  (Ind.  Dept.  Geol.  and  Nat.  Res.  25th  Ann.  Rept..  pp.  390— 
393),  and  C.  E.  Slebenthal  and  W.  S.  Blatebley,  1908  (Iod.  Dept.  Geol.  and 
Nat.  Res.  32nd  Ann.  Rept.,  pp.  305,  307).  Indiana  oolitic  Is. — Oolitic  Is.  overlying 
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Harrodsburg  la.  and  underlying  Mitchell  la.  Formerly  called  Bedford  oolitic 
atone,  Spergen  Hill  la.,  White  Blver  atone,  etc. 

Trade  name  for  Spergen  la.  Named  for  its  commercial  importance  In  Ind. 

Indiana  travertine. 

A trade  term  applied  to  a very  coarse-grained  stone  containing  many  large 
cavities,  occurring  at  intervals  in  upper  part  of  Spergen  is.  of  Ind., 
which  is  known  to  the  trade  as  “Indiana  oolitic  Is." 

Indiana  till. 

A term  applied  by  C.  [R.]  Keyes  to  an  early  till  sheet  (of  pre-Nebraskan 

age,  he  stated)  in  Ind.  and  111.  (See  Pan-Am..  Geol.,  vol.  58,  pp.  203,  217, 
1932.) 

Indianan  till. 

C.  |B.  1 Keyes,  1920  (Pan-Am.  Geol.,  vol.  48,  p.  181).  East  of  Mississippi  Blver 
probably  most  of  so-called  Kansan  till  comes  from  Labradoran  center,  and  It 
should  therefore  be  distinguished  from  Kansan  till  by  some  such  title  as 
Indianan  till. 

Indian  Cave  sandstone. 

Pennsylvanian : Eastern  Kansas. 

B.  C.  Moore,  1930  (Kans.  Geol.  Surv.  Bull  22,  pp.  SO,  201).  Indian  Cave  f«.-» 
lower  and  major  part  of  Towle  sh.  (basal  subdivision  of  Admire  group  of  Moore) 
and  in  places  cuts  out  upper  beds  of  underlying  Wabaunsee  group  [restricted]. 
[This  Is  all  of  definition.] 

Indian  Creek  bed.  (In  Strawn  formation.) 

Pennsylvanian:  Central  Texas  (Colorado  Blver  region). 

N.  F.  Drake,  1803  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  X,  pp.  374,  380).  Indian 
Creek  bed. — Sbaly  sandy  clay,  thickness  not  stated.  Memb.  of  Strawn  dlv.  Over- 
lies Antelope  Creek  bed  or,  where  that  la  absent,  Comanche  Creek  bed.  Under- 
lies Bicker  bed.  [Named  for  Indian  Creek,  Brown  Co.] 

Drake  applied  Indian  Creek  to  2 units,  one  in  Admiral  fm.  (Perm.),  and 
the  other  in  Strawn  fm.  (Penn.).  E.  H.  Sellards  (Univ.  Tex.  Bull.  3232, 

pp.  105,  170,  173,  1933)  retained  the  name  for  the  Penn,  unit  and  dis- 
carded it  for  the  Perm,  unit,  altho  the  Perm,  name  has  had  greater 
usage. 

Indian  Creek  shale  member  (of  Admiral  formation). 

Permian:  Central  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  421,  423).  Indian 
Creek  bed. — Clay,  more  or  less  sandy  throughout,  at  many  plaees  slightly  shaly, 
and  at  some  places  carbonaceous;  of  bluish,  purplish,  and  yellowish  colors. 
Thickness  78  to  100  or  more  ft.  Memb.  of  Albany  dlv.  Overlies  Hordes  Creek 
l>ed  and  underlies  bed  No.  8 (25  to  00  ft.  of  Is.  with  some  marly  clay). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132,  pp.  192,  193,  and 
charts).  Indian  Creek  sit.  memb.  Is  Included  In  Admiral  fm.  (basal  fm.  of 
Wichita  group).  Overlies  Hordes  Creek  Is.  lentil  and  underlies  “bed  No.  5"  of 
Drake. 

Named  for  Indian  Creek,  Coleman  Co. 

See  also  under  Indian  Creek  bed  (Penn.). 

Indian  Fields  formation. 

Silurian  (NIagaran) : East-central  Kentucky. 

A.  F.  Foerste,  1905  (Ky.  Geol.  Surv.  Bull.  0,  p.  145)  and  1906  (Ky.  Geol.  Surv. 
Bull.  7,  pp.  10,  60).  Indian  Fieldt  fm.  Introduced,  for  convenience,  to  Include 
Oldham  Is.  at  top.  Plum  Creek  clay  In  middle,  aud  “those  layers  of  1b.,  usually 
1 to  2 ft.  thick,  beneath  Plum  Creek  clay  which  are  regarded  as  belonging  above 
the  line  of  uncon.  marked,  In  east-central  Ky.,  by  Whlt/leldella  eubquadrata  and 
oolitic  Iron  ore  bed.”  Included  in  Crab  Orchard  dlv.,  of  NIagaran  age.  Overlain 
by  Alger  fm.  and  underlain  by  Brassfield  la 

Named  for  Indian  Fields,  Clark  Co. 
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Indian  Gap  limestone.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

C.  E.  Krebs  and  D.  D.  Teets,  Jr.,  1916  (W.  Va.  Geol.  Snrv.  Kept.  Raleigh  aa-: 
western  parts  of  Mercer  and  Summers  Counties,  pp.  52,  108,  326,  340).  /ndw*. 
Gap  ( Wlnifredet ) Is. — I>arkgray  hard  Is.  1 to  2 ft.  thick,  with  marine  fossils. 
Directly  overlain  by  1 to  5 ft.  of  fossiliferous  limy  sh.  Lies  5 to  lO  ft.  belov 
Chilton  rider  coal.  65  to  149  ft.  below  Winifrede  coal,  and  28%  ft.  above  Chlltos 
coal.  Occurs  at  Indian  Gap,  Raleigh  Co. 

Indian  Gulch. 

Mesozoic:  Sierra  Nevada,  California. 

N.  L.  Taliaferro,  1933  (Geol.  8oC.  Am.  Bull.,  vol.  44,  No.  1,  p.  149).  Indian  Gulek 
Qffl/la.,  tuffs,  as*.,  and  alls.,  3,500  ft.  thick.  Basal  fra.  of  Mariposa  group  on  Merced 
River  and  southward  into  Indian  Gulch  quad.  Underlies  Mariposa  slates. 

Indian  Hill  series. 

Upper  Cretaceous:  Southeastern  Massachusetts  (Marthas  Vineyard). 

N.  S.  Shaler,  1888  (U.  8.  G.  S.  7th  Ann.  Kept.,  map.  pi.  20,  p.  340).  Indian  Hd 
series  (on  map]. — There  are  two  sets  of  deposits  on  Marthas  Vineyard  tb* 
relations  of  which  are  not  as  yet  determined.  One  of  these  is  the  hidde? 
series,  which  is  certainly  known  from  the  drift  in  dist.  about  Indian  Hill  and 
on  shores  of  Cotamy  Bay.  It  is  shown  only  by  abundant  fragments  of  its  bed* 
contained  in  glacial  drift  in  region  about  Indian  Hill  and  the  rarer  fragment* 
which  are  found  on  Chappaquiddick  Island  and  neighboring  shores  of  Cotamy 
Bay.  These  fragments,  which  on  certain  fields  about  Indian  Hill  constitute  a 
large  part  of  the  glacial  detritus,  are  the  wastes  from  deposits  of  highly 
ferruginous  ss.,  often  taking  on  the  form  of  an  impure  siliceous  hematite.  The 
fragments  can  not  have  been  transported  more  than  a few  hundred  ft.  from 
their  original  position.  The  obscure  fossils  lead  to  belief  the  beds  are  Lower 
Cret.  or  older. 

According  to  L.  W.  Stephenson  (personal  communication)  the  fossil  in- 
vertebrates collected  at  Indian  Hill  are  of  Upper  Cret.  age. 

Indian  Hollow  sands. 

Pleistocene:  Northwestern  Pennsylvania  (Warren  County). 

See  under  Clarendon  gravel. 

Named  for  Indian  Hollow,  Warren  Co. 

Indian  Ladder  beds. 

Upper  Ordovician:  Eastern  New  York  (lower  Mohawk  Valley). 

J.  M.  Clarke,  April  15,  1911  (N.  Y.  State  Mus.  Bull.  149,  pp.  10-12).  Indian 
Ladder  beds  (upper  part  of  Frankfort  Bh.  as  previously  Identified  in  eastern 
N.  Y.).  Several  hundred  ft.  of  strata  characterized  by  rapid  alternation  of 
shales  and  thin  sss.  with  argill.  Is.  beds.  Carry  different  fauna  from  lower 
beds  of  Frankfort  sh.,  which  contain  a eurypterld  fauna  throughout.  Named 
for  exposures  at  Indian  Ladder  [near  Meadowdale,  Albany  Co.].  Field  work 
in  charge  of  II.  P.  Cushing,  W.  J.  Miller,  and  R.  Ruedemann. 

R.  Ruedemann,  December  15.  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  p.  720,  abstract  of 
paper  read  by  title  at  Dec.  1910  meeting).  Indian  Ladder  beds,  upper  part 
of  Frankfort  sh.,  carry  different  fauna  from  underlying  beds  and  are  present 
only  in  the  east  [Mohawk  Valley]. 

R.  Ruedemann,  1912  (N.  Y.  State  Mus.  Bull.  162),  restricted  Frankfort  sh.  to  the  fm. 
as  exposed  in  Utica  region,  which  is  absent  in  Mohawk  Valley,  the  sh.  in  lower 
Mohawk  Valley  formerly  called  Frankfort  being  much  older,  and  named  by 
him  Schenectady  fm.  He  recognized  Indian  Ladder  beds  as  distinct  fm.  is 
Mohawk  Valley,  equiv.  in  age  to  part  of  Frankfort  sh.  but  fauually  entirely 
different.  Thickness  0 to  300 ± ft.  Rest  on  Schenectady  fm.,  of  Trenton  age. 

C.  A.  Ilartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  43).  Indian  Ladder  beds 
consist  of  thin  sss.  and  shales  with  massive  ss.  at  top.  Formerly  included  in 
“Hudson  River  group,”  of  which  they  form  uppermost  div.  in  lower  Mohawk 
Valley.  Are  characterized  by  distinct  fauna  and  differ  lithologically  from  under- 
lying Schenectady  beds.  Distinct  fm.  from  Frankfort  sh.  but  equiv.  to  it  in  time 

II.  P.  Cushing  and  R.  Ruedemann,  1914  (N.  Y.  State  Mus.  Bull.  169).  Indian 
Ladder  beds  of  western  trough  at  Saratoga  Springs  and  vicinity  are  300-f  ft 
thick,  and  contain  a fauuule  hitherto  known  only  from  Eden  beds  about  Cincinnati, 
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but  of  age  roughly  corresponding  to  Frankfort  beds  of  central  N.  Y.  Are  of 
basal  Lorraine  age.  Rest  uncon.  on  Schenectady  fm.,  of  middle  and  upper 
Trenton  age. 

R.  Ktiedemann,  1925  (N.  Y.  State  Mus.  Bull.  258),  restricted  Frankfort  sh.  to  Utica 
Basin  and  to  rocks  older  than  Indian  Ladder  beds  of  lower  Mohawk  Valley,  which 
rest  uncon.  on  Schenectady  beds.  In  1929  (Geol.  8oc.  Am.  Bull.,  vol.  40,  p.  414) 
he  repeated  assignment  of  Indian  Ladder  beds  to  basal  Lorraine. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  292).  Indian  Ladder  beds. — 
Fauna  not  represented  anywhere  else  In  east  N.  Y.  It  is  of  Cincinnatian  (Frank- 
fort) age.  The  beds  are  400+  ft  thick. 

Indian  Mills  sandstone.  (In  Bluefleld  formation.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  and  Giles  Counties). 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  300,  400).  Indian  Mills  ss. — Usually  greenish  gray,  fine-grained,  partly 
massive,  partly  shaly ; 30  to  100  ft.  thick.  Underlies  Bradshaw  sh.  and  overlies 
Indian  Mills  sh. ; all  members  of  Blucfleld  group  [fm.].  Type  lo<^  on  N.  side 
of  Indian  Creek  Just  W.  of  Indian  Mills,  Summers  Co.  Also  observed  in  Mercer 
and  Monroe  Counties,  and  in  Tazewell  and  Giles  Counties,  Va. 

Indian  Mills  shale.  (In  Bluefleld  formation.) 

Mississippian:  Southeastern  West  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  300,  401).  Indian  Mills  sh. — Green  or  red  and  variegated;  20  to  70  ft.  thick; 
marine  fossils.  Underlies  Indian  Mills  as.  and  overlies  Raines  Corner  Is.  ; all 
members  of  Bluefleld  group  [fm.].  Type  loc.  same  as  Indian  Mills  ss.  Also 
observed  in  Monroe  Co. 


Indian  Point  formation. 

Silurian  (Niagaran)  : Quebec  (Gasp6  Peninsula). 

C.  Schuchert  and  J.  D.  Dart,  1926  (Canada  Geol.  Surv.  Bull.  44,  p.  52). 

S.  A.  Northrop,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  271).  Faunas  of 
Boulenux.  West  Point,  and  Indian  Point  fms.  of  the  middle  Sil.  Chaleur  series 
are  of  Lockport  and  Guelph  age. 


Indian  River  group. 

Age  ( ?) : Canada. 

R.  G.  McConnell,  1900  (Canada  Geol.  Surv.,  Rept.  on  Klondike  gold  fields,  p.  8). 

Indian  River  series. 

Cambrian:  Canada. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4,  p.  198). 
[See  also  A.  II.  Brooks,  1906  (U.  S.  G.  S.  P.  P.  45,  p.  213),  for  Indian  River  series, 
Yukon  Terr.] 

Indian  River  slate. 

Lower  Ordovician  (Chazy)  : Southwestern  Vermont  (Rutland  County)  and 
eastern  New  York  (Washington  County). 

A.  Keith,  1932  (Wash.  Acad.  Scl.  Jour.,  vol.  22,  pp.  360,  403).  Indian  River  si. — The 
fm.  that  furnishes  the  well-known  red  si.  of  N.  Y.  si.  Industry.  Is  mainly  bright 
red  si.  with,  locally,  a few  thin  seams  or  layers  of  fine  green  qtzite.  Red  color  Is 
due  to  Iron  oxide.  Conformably  overlies  Poultney  si.  and  conformably  underlies 
an  unnamed  black  si.  Named  for  Indian  River,  a few  ml.  S.  of  Granville  [Wash- 
ington Co.],  N.  Y.,  where  several  red  si.  quarries  are  located  on  banks  of  the 
stream. 


Indian  Spring  red  beds. 

Indian  Spring  sandstone. 

Silurian : Northern  Maryland. 


(In  Tonoloway  limestone.) 


C.  K.  Swflrtz,  1923  (Md.  Geol.  8urv.  Sil.  vol.,  pp.  46-49).  Indian  Spring  ss. — Lies 
about  120  ft.  above  base  of  Tonoloway  fm.  Is  thin  and  inconspicuous  at  Pinto,  but 
increases  In  thickness  eastward.  In  vicinity  of  Hancock  it  is  argill.  and  about 
5 ft.  thick.  East  of  Hancock  it  becomes  very  hard  and  dense  and  breaks  Into 
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Irregular  fragments.  Seems  to  occupy  strat.  position  of  Bloomfield  ss.  of  Claypok 
The  red  beds  here  called  Indian  Spring  red  beds  are  associated  with  it  in  Nerti 
Mtn,  becoming  conspicuous  In  easternmost  exposures.  Named  for  occurrence  it 
Indian  Spring,  Washington  Co.  [In  tables  In  book  cited  the  Indian  Spring  red  beds 
are  placed  beneath  Indian  Spring  ss-1 

Indian  Springs  shale.  (In  Chester  group.) 

Mississippian : Southwestern  Indiana. 

C.  A.  Malott  and  J.  D.  Thompson,  Jr.,  1020  (8cl.,  n.  g„  vol.  51,  pp.  521-622).  Indiin 
Springs  sh. — Olive  sh.,  20  ft.  thick,  which  characteristically  underlies  Golconda  la 
Overlies  Cypress  ss.  (Later  repts  give  thicknesses  from  5 to  58  ft.] 

Probably  named  for  Indian  Springs,  Martin  Co. 

Indian  Springs  member  (of  Bird  Spring  formation). 

Mississippian  (upper)  : Southeastern  Nevada  (Las  Vegas  quadrangle). 

C.  R.  Longwell  and  C.  O.  Dunbnr.  1936  (A.  A.  P.  G.  Bull.,  vol.  20,  No.  9.  pp.  1200- 
1207).  In  Good  Springs  diet.,  Nev.,  the  basal  memb.  of  Bird  Spring  fm.  consist! 
of  thin-bedded  ss.,  sh.,  and  Is.  with  local  cgl.  This  basal  memb.  changes  consider 
ably  in  character.  Near  Indian  SpringB,  50  mi.  NW.  of  Las  Vegas,  yellow,  orang*. 
and  reddish  shales  are  Intorbedded  with  las.  and  subordinate  sss.  in  a section  700  fL 
thick.  Because  of  its  peculiar  lithologic  character  and  fauna,  this  zone  appears  to 
have  formation  value,  but  writers  refer  to  It  in  this  paper  as  Indian  Springs  memfe. 
of  Bird  Spring  fm.  Overlies  Monte  Cristo  Is.  and  underlies  lower  Penn,  zone  of 
FusvlincUa.  Fossils  assigned  to  upper  Miss.  (Chester)  by  Girty. 

tlndian  Territory  division. 

Name  applied  by  R.  T.  Hill  (Geol.  Soc.  Am.  Bull.,  vol.  2,  1891,  p.  504)  to 
Washita  group  of  Okla. 

Indidura  formation. 

Cretaceous:  Mexico  (Coahuila  Peninsula). 

W.  A.  Kelly,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  7,  p.  1028). 

Indio  formation.  (Of  Wilcox  group.) 

Eocene  (lower)  : Southern  Texas. 

A.  C.  Trowbridge,  1923  (U.  8.  G.  S.  P.  P.  131D).  Indio  fm. — The  strata  overlying 
the  marine  Midway  fm.  and  underlying  Carrlzo  as.  In  Gulf  Coastal  Plain  of  Tex 
adjacent  to  Rio  Grande.  Consists  chiefly  of  thin-bedded  and  laminated  argill.  sand 
and  aren.  sh.,  but  includes  some  layers  of  massive  clay  and  lenses  and  layers  of  as. 
The  clay  and  sh.  are  greenish  or  bluish  gray  and  light  chocolate  brown,  and  most 
of  them  are  gypsiferous.  The  ss.  is  gray,  yellow,  green,  and  brown,  is  not  notably 
cross  bedded,  and  i8  of  varloua  textures.  Includes  some  beds  of  lignite  and  many 
calc,  and  aren.  concretions.  Thickness  648  to  700 ± ft.  Is  basal  fm.  of  Wilcox 
group. 

The  overlying  Carrizo  sand  and  Bigford  fm.  were  formerly  considered  to  be 
of  Wilcox  age,  but  are  now  assigned  to  Claiborne  group  by  most  geologists. 
This  leaves  the  Indio  the  only  representative  of  Wilcox  group  in  Tex. 

tlndio  formation. 

Miocene  (middle  or  upper)  : Southern  California  (Riverside  County). 

J.  P.  Buwalda  and  W.  L.  Stanton,  1930  (Sci.,  n.  s.,  vol.  71,  pp.  101-106).  Indio  fm. — 
Several  thousand  ft.  of  strongly  folded  and  erosionally  bevelled  terrestrial  deposits, 
consisting  of  clays,  probably  playa  deposits,  arkosic  sss.  and  fangls.  with  con- 
siderably worn  fragments  in  subequal  thicknesses.  Form  entire  exposed  section  in 
Indio  Hills.  Type  section  niong  a NE.-SW.  line  through  Indio  Hills  about  2 mi. 
NW.  of  Thousand  Palm  Canyon.  At  all  localities  overlies  the  marine  Carrlzo  ftn-. 
probably  uncoil.  No  fossils,  but  strat.  relations  to  Carrizo  fm.  and  well-indurated 
character  of  Indio  fm.  Indicate  probable  age  not  greater  than  middle  Mlo.  and  not 
less  than  lower  Plio. ; In  short,  approx,  middle  Neocene. 

W.  P.  Woodring,  1931  (Carnegie  Inst.  Wash.  Pub.  418,  pp.  1-25),  replaced  this  pre- 
occupied name  with  Palm  Spring  fm. 

Industry  sandstone. 

See  under  Kittanning  ss.  memb. 
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Inglefield  sandstone. 

Pennsylvanian : Southwestern  Indiana. 

M.  L.  Fuller  and  G.  H.  Ashley,  1902  (U.  8.  G.  S.  Dltney  folio.  No.  84).  Inglefield 
88. — Massive  as.  with  thin  sh.  partings ; 20  or  more  ft.  thick.  Underlain  by  Ditney 
fm.  and  overlain  by  Pleist.  glacial  deposits.  [Later  reptH  give  thicknesses  up  to 
150  ft.] 

Supposed  equiv.  of  Merom  ss.,  and  name  was  dropped  by  E.  R.  Cu  tilings, 
1922  (Hdb.  Ind.  Geol.  pt.  4,  Sep.  Pub.  21,  p.  525). 

Named  for  Ingledeld,  Vanderburg  Co. 
tingles  conglomerate  member. 

Silurian:  Southwestern  Virginia. 

M.  R.  Campbell,  1925  (Va.  Geol.  Suit.  Bull.  25).  Ingles  cgl.  memb.— Basal  40  ft. 
of  Price  fm.  (Miss.).  Consists  of  white  quartz  cgl.;  in  places  entirely  white  or 
gray  bb.,  but  white  quarts  pebbles  generally  occur  In  the  ss.,  either  scattered 
through  it  In  thin  and  irregular  layers  or  in  a thick  bed  of  well-rounded  quarts 
pebbles  cemented  by  gray  or  white  quartsosc  sand.  Exposed  on  Ingles  Mtn,  back 
of  Radford. 

Later  work  developed  fact  that  the  ss.  on  Ingles  Mtn  is  Clinch  ss.  (SH.). 
See  C.  Butts,  1033  (Va.  Geol.  Surv.  Bull.  42,  p.  36). 

Ingleside  formation. 

Pennsylvanian:  Central  northern  Colorado  (Larimer  County  region). 

R.  M.  Butters,  1913  (Colo.  Geol.  Surv.  Bull.  5,  pp.  68,  75,  etc).  Ingleside  fm. — 
Alternating  lss.  and  hard  fine-grained  hss.,  gray  to  almost  white,  through  pink  to 
almost  red ; basal  Ingleside  is  a light-colored  ss.  somewhat  harder  than  the  rest. 
Name  is  considered  necessary  to  avoid  confusion  by  use  of  Lyons  in  too  broad  a 
sense.  Is  quite  different  from  the  Lyons  as  described  by  Fenneman,  especially  in 
fact  it  contains  the  Is.  bands,  some  of  them  very  pure.  Is  also  in  a different  and 
lower  horizon  than  the  Lyons.  It  lies  conformably  on  Fountain  fm.  Possibly  it 
should  be  regarded  as  merely  a lithological  unit  in  the  Fountain,  showing  a change 
in  conditions  of  sedimentation  transitional  to  Lyklns  conditions.  Contact  with 
Fountain  Is  hard  to  place,  hut  appears  to  be  at  top  of  last  prominent  band  of  arkose 
cgl.,  though  there  are  bonds  of  ss.  in  the  Fountain  similar  to  those  in  the  Ingleside. 
It  extends  geographically  from  beyond  State  line  to  the  N.  to  a point  a little  N.  of 
Lyons.  Typically  developed  at  Ingleside  quarries  and  at  Owl  Canyon  13  mi.  N.  of 
Ingleside].  Thickness  100  to  125  ft.  Underlies  Lyons  ss. 

W.  T.  Lee,  1927  (U.  S.  G.  S.  P.  P.  149)  published  the  following  as  his  interpretation 
of  the  section  at  Ingleside,  Colo. : 

Lykins  fm.  (basal  part)  : 

1.  “Crinkled  ss.,”  brecclated  Is.,  gyp.,  and  red  sh.,  75±  ft. 

2.  sh.,  red,  soft,  175  ft 

Lyons  ss.,  25  ft  (ss.,  yellowish  pink,  cross-bedded,  ridge  making). 

Satanka  (?)  sh.,  375  ft.  (red  sh.,  poorly  exposed,  with  thin  layers  of  ridge-making 
ss.).  “Possibly  belongs  with  underlying  fm.” 

Ingleside  fm. : 

1.  ss.,  ledge  making,  red  to  yellowish  pink  (Tensleep  ss.  of  Darton).  65  ft 

2.  Is.,  pink  to  gray,  with  many  solution  cavities  and  masses  of  calclte,  25  ft. 

3.  ss.,  red,  intensely  cross  bedded.  25  ft. 

4.  Is.,  gray,  brittle.  Impure,  in  places  variable,  22  ft. 

5.  ss.,  red,  massive,  cross  bedded,  40  ft. 

6.  ss.,  limy,  gray,  quartzose,  6 ft. 

7.  sh.,  soft,  red. 

8.  ss.,  red,  ledge  making,  100 ± ft. 

Fountain  fm. 

PI.  1 of  above  rept  showed  Batanka  ( ?)  sh.  as  thinning  out  before  reaching  Spring 
Canyon,  Larimer  Co.,  where  the  Ingleside  was  shown  as  overlain  uncon.  by  Lyons 
ss.  as  restricted  by  Lee. 

Ingleside  chert  (In  Franciscan  group.) 

Jurassic  (?)  : Western  California  (San  Francisco  region). 

A.  C.  Lawson.  1914  (U.  S.  O.  S.  Snn  Francisco  folio,  No.  193).  Ingtetlde  chtrt. — 
Radlolarian  chert,  prevailingly  dull  brownish  red,  especially  In  Its  thicker  and  more 
evenly  bedded  portions,  but  also  includes  some  yellow  and  green  rock,  and  locally 
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rock  of  other  colors.  Contains  thousands  of  thin  beds  of  earthy  sh.  In  many 
places  the  rock  is  true  Jasper.  Max.  thickness  about  580  ft.  Is  overlain  by 
Bonita  as.  and  underlain  by  Marin  ss.  Next  to  top  fm.  of  Franciscan  group. 

Named  for  exposures  in  San  Miguel  Hills,  E.  of  town  of  Ingleside,  San 
Francisco  Co. 

Ingonish  gneiss. 

Pre-Cambrian  ( ?)  : Cape  Breton  Island. 

W.  J.  Wright,  1914  (Canada  Geol.  Surv.  Summ.  Rept.  1913,  p.  274). 

Ingraham  gas  sand. 

A subsurface  sand,  25±  ft.  thick,  of  Miss.  age.  in  central  Okla.,  which  lies 
lower  than  Jefferson  gas  sand  and  higher  than  Chattanooga  sh. 

Ingram  sand. 

See  under  Quinn  Hand.  This  sand  has  also  been  spelled  Ingraham  Hand. 

tlnoceramus  beds. 

Paleontologie  name  applied  by  C.  A.  White  (Geol.  Iowa,  vol.  1,  1870,  p.  2SD> 
to  Niobrara  Is.,  because  of  presence  of  many  species  of  InoccratnuH. 

Inola  limestone  member  (of  Boggy  shale). 

Pennsylvanian:  Northeastern  Oklahoma  (Rogers  County). 

8.  W.  Lowman.  1932  (Summaries  and  abstracts  of  technical  papers  presented  before 
Tulsa  Geological  Society  1932,  unpaged  ; paper  dated  Dec.  19,  1932).  Inola  Is. — 
A U.  in  lower  part  of  Boggy  sh.,  occurring  in  black  sh.  interval  btw.  salt  sand  or 
Enterprise  [ Bluejacket)  ss.  of  Okmulgee  underground  and  upper  Earlsboro  or  Red 
Fork  sand  of  Seminole  underground.  Named  for  an  outlier  on  a hill  E.  of  town 
of  Inola  [Rogers  Co.]. 

C.  W.  Wilson,  Jr.,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  4,  pp.  503-520),  treated  this  Is. 
as  a memb.  of  Boggy  sh. ; gave  Its  thickness  as  0 to  10  inches ; and  Showed  that  it 
lies  80  to  150  ft.  below  Taft  ss.  memb.,  40  ± ft.  above  Bluejacket  sa.  memb.,  and 
10  ft.  above  Crekoia  ss.  memb. 

Institute  limestone. 

Pennsylvanian:  Eastern  Kansas. 

E.  Haworth,  1894  (Kans.  Univ.  Quart.,  vol.  2.  pp.  122,  124).  Institute  it. — Thin  Is. 
system  exposed  at  Haskell  Institute.  I,awrenee.  Included  In  Lawrence  shales. 

This  Is.  was  renamed  Haskell  Is.  by  R.  C.  Moore  (1931),  who  now  includes  It 
in  his  Stranger  fin. 

Interior  formation. 

Upper  Cretaceous : Southwestern  South  Dakota  and  northwestern  Nebraska. 

F.  Ward,  1922  (8.  Dak.  Geol.  Nat.  Hist.  8urv.  Bull.  11,  pp.  18-20  and  map). 
Interior  phase  of  the  Pierre. — Thin-bedded  sandy  sh.,  predominantly  yellow  brown, 
but  variegated  with  browner  and  purpler  colors  in  upper  portions,  forming  top 
35  ft.  of  the  Pierre  in  8E.  part  of  Pennington  Co.  and  8W.  part  of  Jackson  Co.. 
8.  Dak.  Fossils  warrant  placing  the  beds  In  the  Pierre,  although  in  field  they 
were  called  Fox  Hills.  If  accepted  as  Pierre  the  strong  color  contrast  and  sandier 
texture  require  explanation.  They  grade  Into  underlying  typical  Pierre,  which 
consists  of  dark  gray-blue  sb.  containing  occasional  thin  calc,  concretionary  lenses. 
They  uncon.  underlie  Chadron  fm.  (Olig.).  The  Nebr.  Geol.  Surv.  has  called  these 
beds  “Rusty  memb."  of  the  Pierre  (E.  F.  Schram.  personal  communication). 

H.  R.  Wanless.  1923  (Am.  Phil.  Soc.  Proc.,  vol.  62,  p.  194).  Interior  fm.  of  Ward 
consists  of  O to  45  ft.  of  lavender  and  blue  clays  weathering  to  rusty-brown  color, 
diversified  by  calc,  nodules  with  cone-in-cone  structure  and  concentrically  banded 
nodules  of  pink  or  red  color  strongly  Impregnated  with  oxides  of  Iron.  Ward 
believes  these  clays  represent  Fox  Hills.  Prof.  Toe|ielman  suggests  they  may  be 
a slightly  sandy  phase  of  Pierre.  Writer  Is  inclined  to  agree  with  Toepelman 
that  they  were  formed  by  weathering  and  leaching,  rather  than  that  their  char- 
acters are  primary,  us  Ward  suggests.  Rest  on  IMerre  with  very  irregular  sur- 
face. Named  by  Ward  because  of  development  in  vicinity  of  town  of  Interior, 
8.  Dak. 
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F.  Ward,  1920  (Am.  Jour.  Sd.,  5th,  vol.  11,  pp.  350-352).  Type  loc.  of  Interior  fm. 
is  a few  ml.  W.  of  Interior,  Jackson  Co.,  S.  Dak.,  where  thickness  is  almost  30 
ft.  Is  45  ft.  thick  21  mi.  N.  of  type  loc.  In  my  1922  rept  there  was  some  dis- 
agreement as  to  whether  the  beds  were  basal  Fox  Hills  or  upper  Pierre,  the  latter 
position  finally  being  agreed  upon.  [Discusses  pros  and  cons.]  Since  then  author 
has  seen  additional  exposures,  and  conclusion  reached  is  that  Interior  fm.  is 
really  Fox  Hills.  [Gives  reasons  for  this  opinion.] 

t Intermediate  series. 

A descriptive  term  applied  in  some  early  repts  on  SW.  Colo,  to  the  series 
of  Mio.  volcanic  rocks  underlying  Potosi  volcanic  series  and  overlying 
San  Juan  tuff,  and  now  known  as  Silvcrton  volcanic  series. 

Intermediate  limestone. 

Devonian:  Canada. 

R.  G.  McConnell,  1887  (Canada  Geol.  Surv.  Ann.  Kept.,  vol.  2,  pp.  15D,  19P-21D). 

Intervale  clay  slate. 

Silurian  (?):  East-central  New  Hampshire  (North  Conway  quadrangle). 

M.  Billings,  1928  (Am.  Acad.  Arts  and  Bel.  Proc.,  vol.  83,  map,  p.  80>.  One  small 
urea  of  clay  si.  has  been  found  in  North  Conway  quad.  It  may  be  either  the 
less  Intensely  metamorphosed  equiv.  of  Montalban  schists  or  it  may  be  a fragment 
of  a westward  extension  of  the  great  811.  si.  belt  of  central  Maine.  Writer  favors 
latter  interpretation  ; but  more  field  work  in  adjacent  areas  is  needed  to  settle  the 
question.  It  Ib  proposed  to  call  this  group  Intervale  clay  slates,  because  the  known 
occurrence  in  North  Conway  quad,  is  on  8.  slope  of  Mount  Pequawket,  Just  E.  of 
Kearsarge  Village  trail  at  elev.  of  1,500  ft.  Two  mi.  NE.  of  Intervale  [village]. 
In  vicinity  of  the  trail,  the  si.  strikes  N.  75°  E.  and  dips  vertically.  Uncon.  under- 
lies Moat  volcanlc8  (Dev.?).  Tentatively  assigned  to  811.  (?).  Was  called  Kear- 
sarye  andalusite  group  by  Hitchcock,  but  writer  believes  it  does  not  belong  to 
Hitchcock’s  “Kearsarge  andalusite  group.” 

Inwood  limestone. 

Pre-Cambrian : Southeastern  New  York. 

F.  J.  H.  Merrill,  1890  (Am.  Jour.  8c!.,  3d,  vol.  39,  pp.  389-390).  The  position  and 
strat.  of  the  is.  areas  of  Westchester  Co.  have  been  carefully  studied  by  Professor 
Dana,  who  has  estimated  thickness  of  the  bed  in  Tremont  and  Harlem  River 
valley  at  000  to  750  ft.  Writer’s  measurements  indicate  thickness  varies  frotn 
tsOO  to  800  ft.,  it  being  apparently  greater  on  New  York  [Manhattan]  Island  than 
in  Morrisania.  The  eastern  bed  at  Tuckaboe  is  but  150  ft.  thick.  For  this  rock 
I propose  the  name  Inwood  Is.,  from  the  locality  on  N.  Y.  [Manhattan]  Island  in 
vicinity  of  which  it  is  well  exposed.  [This  village  of  Inwood  is  W.  of  Fordham  and 
in  Harlem  quad.]  Underlies  Manhattan  schists  and  overlies  Fordham  gneiss, 
from  which  it  is  in  a few  places  separated  by  5 to  10  ft.  of  thinly  bedded  qtzite 
[later  named  Lotterre  qtzite).  Included  in  Manhattan  group. 

F.  J.  H.  Merrill,  1898  (N.  Y.  State  Mus.  15th  Ann.  Kept.,  vol.  1,  pp.  21-31).  Max. 
thickness  of  Inwood  la.  unknown,  but  is  about  700  ft.  thick  in  Harlem  River.  No 
fossils.  Exact  age  indeterminate,  but  is  probably  Calciferous-Trenton  [Beekman- 
town  to  Trenton].  Underlies  Manhattan  schist  and  overlies  Lowerre  qtzite  (0 
to  16  ft.  thick). 

F.  J.  H.  Merrill,  1002  (U.  S.  G.  S.  New  York  City  folio.  No.  83).  [Stockbridge  is. 
(of  Camb.  and  Ord.  age)  was  extended  into  this  area  and  used  to  replace  Inwood 
Is.,  now  considered  to  be  pre-€amb.] 

C.  P.  Bcrkey,  1907  (N.  Y.  State  Mus.  Bull.  107,  pp.  361-378),  assigned  Manhattan 
schist  and  Inwood  Is.  to  pre-Camb.,  and  named  the  underlying  qtzite  Lowerre  qtzite. 
Under  description  of  Sprout  Brook  Valley  he  in  several  places  called  the  Inwood  Is. 
the  Sprout  Brook  Is. 

C.  P.  Berkey,  1911  (N.  Y.  State  Mus.  Bull.  146,  pp.  47-57).  Inwood  Is.  (or  dot.) 
assignee!  to  Cambro-Ordoeido  (t).  Generally  supposed  to  be  — Wappinger  Is. 

C.  P.  Berkey  and  J.  R.  Healy,  1912  (Columbia  Unlv.  Contr.,  vol.  20,  pp.  1907-1912). 
Inwood  Is.  conformably  underlies  Manhattan  (Hudson)  schist  and  uncon.  overlies 
Fordham  gneiss.  Thickness  750  ft.  Is  essentially  a coarse  marble,  more  strongly 
mag.  than  usual.  Has  no  fossils  and  Is  of  undet.  age.  Other  names  for  it  are 
Tuckaboe  marble.  Sing  Sing  marble,  and  Stockbridge  dol.  Whether  or  not  it  is=» 
Stockbridge  dol.  of  Mass,  no  one  is  In  position  to  say. 
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C.  A.  Hartnagel,  1912  (X.  Y.  State  Mus.  Hdb.  19,  p.  21).  Berkey  holds  that  In  all 
probability  these  fms.  [Lowerre,  In  wood,  and  Manhattan]  are  pre-Cambric  and 
offers  good  evidence  that  they  are  not  metamorphosed  Paleozoic  sediments. 

J.  F.  Kemp,  1912  (Int.  Geol.  Cong.,  11th  sess.,  Stockholm.  Compt.  rend.,  vol.  1,  pp. 
702-711).  Manhattan  mica  schist  and  Imcood  Is.  assigned  to  pre-Camb.  and 
equivalence  with  Huronian  of  Lake  Superior  suggested. 

C.  R.  Fettke,  1914  (N.  Y.  Acad.  Sci.,  vol.  23,  pp.  194-248).  Berkey  and  writer 
think  Imcood  In.  Is  pre-Camb..  but  Merrill,  Dana,  Mather,  and  others  believe  it  Is 
Cambro-Ord.  Berkey  thinks  Sprout  Brook  la.  la=  Inwood  Is. 

C.  P.  Berkey  and  Marlon  Rice.  1921  (N.  Y.  8tate  Mus.  Bull.  225,  226).  Imcood  Is. 
tentatively  assigned  to  pre-Camb.,  but  Its  age  Is  uncertain.  We  are  inclined  to 
consider  it  a part  of  Grenville.  [Correlated  with  later  Grenville  (pre-Camb.)  on 
their  correlation  chart,  p.  140.] 

E.  B.  Knopf  and  A.  I.  Jonas,  1929  (U.  S.  G.  S.  Bull.  799).  Imcood  In.  correlates 
with  Cockeysville  marble  of  Md.  and  SE.  Pa.,  which  U.  S.  Geol.  Survey  classifies 
as  Algonklan. 

W.  Goldring,  1931  (N.  Y.  State  Mua.  Hdb.  10,  p.  210),  assigned  this  Is.  to  pre-Camb. 

The  terras  “Algonklan  system”  and  “Arehean  system”  have  been  discarded, 
and  Inwood  Is.  is  now  classified  simply  as  pre-Camb. 

Inwood  sandstone. 

Silurian  (?):  Southeastern  Pennsylvania  (Lebanon  County). 

C.  K.  and  F.  M.  8wartz,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42.  p.  B35).  Swatara  Gap 
is  11  ml.  NW.  of  Lebanon,  Pa.  At  S.  end  of  the  gap  is  Inwood  Station,  on  Phtla.  A 
Reading  Ry.  The  section  E.  of  Swatara  Creek  shows  Marcellus  fm.,  Onondaga  Is. 

(20  ft.).  Inwood  ss.  (49  ft.),  Bloorasburg  red  beds,  [and  other  fros.  down  to  Tus- 
carora  ss.].  The  Imcood  ss.  is  greenish-gray  argil!.,  somewhat  arkosic  ss.  Con- 
cealed above.  Age  unknown,  probably  Cayugan. 

Inyan  Kara  group. 

Lower  Cretaceous:  Western  South  Dakota,  northeastern  Wyoming,  and  (in 
wells)  southeastern  Montana. 

W.  W.  Rubey,  1930  (U.  8.  G.  S.  P.  P.  105 A i . Inyan  Kara  group. — An  extremely 
variable  group,  consisting  of  discontinuous  beds  of  ss.,  sandy  sh.,  cgL,  lignite,  and 
variegated  siltstone.  In  general,  though  not  In  detail,  the  higher  sss.  are  more 
heavily  iron  stained  and  slabby  and  the  lower  ones  lighter  gray  and  massive. 
Continental  fossils  throughout  greater  part  but  marine  fossils  In  upper  20  ft.  Thick- 
ness 150  to  350  ft.  Includes  (descending)  Fall  River  ss.  (the  so-called  Dakota  ss.  of  f 
previous  repts  on  NE.  Wyo.  and  SE.  Mont.),  Fuson  fm.,  and  Lakotn  ss.  Named  for 
exposures  along  Inyan  Kara  Creek,  NE.  part  of  Moorcroft  quad.,  Wyo. 

Inyo  marble. 

Lower  Cambrian:  Eastern  California  (Inyo  Range). 

II.  G.  Hanks,  1886  (Calif.  State  Min.  Bur.  6th  Ann.  Rept.  State  Min.,  pt.  1.  p.  25). 

The  Inyo  marble  caps  White  Mtn.  Is  a dol.  of  finest  quality,  as  pure  and  white 
as  finest  Carrara  marble.  Is  found  at  numerous  localities  In  Inyo  Range  from 
White  Mtn  southward  100  ml  or  more. 

The  rocks  that  cap  White  Mtn  were  mapped  by  E.  Kirk  (U.  S.  G.  S.  P.  P. 

110,  pi.  1,  1918)  as  Lower  Camb. 

Inyo  series. 

Middle  and  Lower  Triasslc:  Southern  California  (Inyo  Range). 

J.  P.  Smith,  1910  (Jour.  Geol.,  vol.  18,  table  opp.  p.  217).  Inyo  series  Includes  black 
Is.  of  Inyo  Mtns  ( Par apopanoc eras  beds),  of  Middle  Triasslc  age,  and  gray  lss.  of 
Inyo  Mtna  ( Mcekoccras  beds),  of  Lower  Triasslc  age. 

G.  H.  Ashley,  1923  (Eng.  and  Min.  Jour.-Presa,  vol.  115,  pp.  1106-1108),  proposed  Inyo 
series  as  geographic  name  for  Lover  Triasslc  series. 

Inyo  granite. 

J.  II.  Maxson,  1934  (Pan-Am.  Geol.,  vol.  61,  No.  4.  p.  311),  In  a brief  note  entitled 
“Strat.  of  Inyo  Range,”  stated  that  the  n>cks  were  invaded  on  E.  side  of  the  range 
by  Inyo  granite  ( late  Jurassic).  Not  defined,  and  apparently  not  intended  as  a 
geol.  name. 
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Inyoan  series. 

Lower  Triassic:  Southeastern  California  and  Nevada. 

C.  [R.]  Keyes,  1923  (Pan-Am.  Geol.,  vol.  40,  pp.  52,  59,  79).  In  SW.  Nev.  and 
adjoining  parts  of  Calif,  early  Triassic  sedimentation  is  important.  The  Inyoan 
series,  as  it  may  be  called,  of  Death  Valley  region,  attains  thickness  of  1,200  to 
1,500  ft.  and  Is  characterised  by  well-defined  fauna.  The  section  consists  mainly 
of  early  Triassic  shales,  of  which  five  subdivisions  are  easily  differentiated.  Com- 
poses all  early  Triassic  of  Nev.,  and  is  divided  into  five  unnamed  fms.  (descending)  : 
10  ft.  of  lss.,  800  ft.  of  shales,  15  ft.  of  lss.,  400  ft.  of  shales,  and  100  ft.  of  cgl. 
The  name  Koipatoan  series  is  given  to  Middle  'Triassic  and  Staran  series  to  late 
Triassic. 

Named  for  Inyo  Co.,  Calif. 

Kola  limestone.  (In  Kansas  City  group,  Kansas.) 

lola  limestone  member  (of  Kansas  City  formation,  Missouri). 

Pennsylvanian : Eastern  Kansas,  southeastern  Nebraska,  northwestern  Mis- 
souri, and  southwestern  Iowa. 

E.  Haworth  and  M.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  voL  2,  p.  109).  Iola  Is. — 
Thick-bedded  Is.,  30  to  40  ft.  thick,  underlain  by  Chanute  shales  and  separated  from 
overlying  Carlyle  Is.  by  75  ft.  of  sh. 

H.  Hinds  and  P.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  13).  The  Is.  exposed 
at  Carlyle  is  Plattsburg  Is.,  but  the  Is.  that  has  been  called  Carlyle  is  an  older 
bed — the  Farley  Is.  bed  in  Lane  sh.  memb.,  which  overlies  Iola  Is.  ("Crusher  ledge”). 

R.  C.  Moore,  1982  (Nebr.  Geol.  Surv.  Bull.  5,  2d  ser.,  issued  before  Mar.  1932,  p.  17), 
showed  Iola  Is.  of  "current  nomenclature"  as  younger  than  true  Iola  Is.,  and  called 
it  Argentine  Is.,  which  he  showed  as  lying  on  Lane  sh.  “(<=  upper  part  of  so-called 
Chanute  sh.  of  current  nomenclature).”  He  divided  Iola  Is.  into  (descending) 
Raytown  Is.,  Munde  (’reek  sh..  and  Paola  Is.  The  rest  of  so-called  Chanute  sh.  of 
"current  nomenclature”  he  divided  Into  (descending)  Chanute  sh.,  Drum  Is.,  Dewey 
Is.,  and  Quivira  sh. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3,  pp.  92,  97).  Iola  Is.  is  typically  developed  at  Iola,  [Allen  Co.],  Kans., 
and  Is  not  changed  In  this  revised  classification  of  the  rocks  of  Kans.  The  upper 
or  main  body  of  Is.  Is  termed  Raytourn  Is.  An  underlying  black  fissile  sh.  is  termed 
J tuncie  Creek  sh.,  and  a blue  dense  bed  with  “middle”  characteristic  is  designated 
Paola  is.  All  of  these  units  are  recognized  in  Kansas  City  section.  [Derivation 
of  new  names  not  stated.] 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  p.  51).  So-called  Iola  Is.  of  Kansas 
City  area  is  Frlsbie-Argentlne  Is.  members  of  Wyandotte  Is.,  and  pinches  out  before 
Iola  is  reached.  On  tracing  type  Iola  Is.  N.  from  Iola  I found  main  upper  part 
of  it  Is  continuous  with  Raytown  Is.  of  Hinds  and  Greene,  and  this  was  confirmed 
in  field  by  R.  C.  Moore  and  J.  L.  Rich.  The  Iola  overlies  Chanute  sh.,  underlies 
Lane  sh.,  and  is  divided  into  following  3 members : Raytown  Is.,  Muncle  Creek  sh., 
and  Paola  Is. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  112-113).  Iola  Is.  at  Iola  (where 
it  is  30  ft.  thick  and  extensively  quarried)  is  chiefly  light  bluish-gray,  irregularly 
thin-bedded  fine-grained  Is.  containing  many  thin  velnlets  of  calcite.  It  rests  on 
Chanute  sh.  and  is  overlain  by  Lane-Bonner  Springs  sh.  At  Kansas  City  and 
vicinity  the  Is.  ("Crusher  ledge”)  that  has  long  been  called  Iola  is  now  known  to 
be  an  entirely  different  fm.  that  belongs  above  Lane  sh.  and  is  now  known  as 
Argentine  Is.  The  main  part  of  true  Iola  is  represented  in  NE.  Kans.  and  NW. 
Mo.  by  Raytown  Is.,  formerly  included  in  Chanute  sh.  The  Iola  is  now  divided 
into  3 (descending)  members — Raytown  Is.,  Muncie  Creek  sh.,  and  Paola  Is.  It 
extends  into  south-central  Iowa  and  into  Platte  Valley,  Nebr.  In  southern  Kans. 
it  becomes  very  thin  and  is  locally  absent.  It  is  not  found  along  State  line  either 
in  Kans.  or  Okla.,  but  is  thought  to  be  “ Dewey  Is.  of  Okia. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 
tlola  shale. 

Pennsylvanian : Eastern  Kansas. 

E.  Haworth,  1894  (Kans.  Univ.  Quart.,  vol.  2,  p.  124).  Iola  sh. — Sh.,  75  ft  thick, 
underlying  Carlyle  la.  and  overlying  Iola  19.  In  Cberryvale-Lawrence  section. 
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Conflicts  with  Iola  Is.  For  present  interpretation  of  relations  see  1936 
entry  under  t Carlyle  ls.t  and  also  Kans.-Nebr.  chart  compiled  by  M.  G. 
Wilma  rth,  1936. 

Probably  named  for  Iola,  Allen  Co. 

tlola  beds. 

Pennsylvanian:  Eastern  Kansas. 

L.  C.  Wooster,  1905  (The  Carbf.  rock  system  of  eastern  Kans.).  Iola  beds. — Include 
Vilas  Hh.,  Allen  [Plattsburgi  Is.,  Concreto  or  Lane  sh.,  Iola  Is.,  and  Chanute  sh. 

Preoccupied  and  conflicts  with  adopted  classification.  Includes  upper  part 
of  Kansas  City  group  and  lower  part  of  Lansing  group. 

Ion  member. 

Middle  Ordovician  (Trenton) : Northeastern  Iowa,  northwestern  Illinois, 
southeastern  Minnesota,  and  southwestern  Wisconsin. 

G.  M.  Kay,  1928  (Sci.,  n.  s.,  vol.  67,  p.  16).  Ion  memb.  of  Decorah  fm. — Calc.  sh. 
and  argill.  las.,  the  lss.  irregularly  dolomltised  in  SE.  part  of  their  outcrop  in 
Iowa.  The  beds  become  more  argill.  to  N.  and  more  calc,  to  8E.  Thickness  16  ft. 
Top  tnemb.  of  Decorah  fm.  Rests  on  Guttenberg  Is.  memb.  Type  loc.  about  1 ml. 
8W.  of  hamlet  of  Ion,  Allamakee  Co.,  Iowa.  Fossils  are  of  basal  Trenton  (Rock- 
land) age.  (See  also  Kay,  1929  (Jour.  Geol.,  vol.  37,  No.  7,  Oct. -Nov.,  pp.  639- 
671),  who  stated  this  memb.  corresponds  to  Fucoid  bed  and  Chasmatopora  bed  of 
Mlnn.l 

G.  M.  Kay,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  p.  295).  showed  his 
Ion,  Guttenberg,  and  Spechts  Ferry  members  as  present  in  Minn,  and  NW.  111. 

lone  formation. 

Eocene:  Northern  California  (Gold  Belt  region). 

W.  Lindgren,  1894  (U.  S.  G.  S.  Sacramento  folio.  No.  5).  During  Neocene  period  the 
auriferous  gravels  accumulated  on  Blope  of  Sierra  Nevada,  and  at  same  time  there 
was  deposited  in  the  gulf  then  occupying  the  Great  Valley  a sed.  series  consisting 
of  clays  and  sands  to  which  name  lone  fm.  has  been  given.  The  largest  develop- 
ment occurs  S.  of  American  River.  The  strata  form  characteristic  flat-topped  hills, 
and  consist  of  a succession  of  light-colored  clays  and  white  or  yellowish-white  ssa. 
Is  usually  overlain  by  a few  ft.  of  reddish  Pleist.  gravel  and  rests  on  Chico  fm. 

H.  W.  Turner,  1894  (Am.  Qeol.,  vol.  13,  pp.  229-249).  lone  fm.  consists  of  white 
shales,  clay,  and  sand  of  Mlo.  age.  Is  best  developed  In  Amador  and  Calaveras 
Counties,  where  It  is  separable  into: 

1.  lone  clay  rock  or  tuff.  100+  ft. 

2.  lone  ss.,  100+  ft. 

3.  White  clay  and  sand  beds  containing  coal  seams,  860+  ft. 

Howel  Williams.  1929  (Calif.  Unlv.  Pub.  Dept.  Geol.  Sci.  Bull.,  vol.  18,  No.  5. 
pp.  112,  124  + ).  lone  sonde. — Very  siliceous  sands  with  anauxlte ; usually  pure 
white,  but  often  stained  brown,  pink,  or  purple.  Thickness  100  to  150  ft.  Underlie 
Butte  gravels,  with  minor  discon.,  occasionally  with  erosion  uncon.  Overlie  Marys- 
ville fin.  with  minor  dlscon.  The  term  lone  is  applied  to  these  sands  in  sense 
adopted  by  Dr.  V.  T.  Allen,  who  has  permitted  this  brief  advance  statement  of  hi* 
work.  Previous  to  Allen's  work  the  term  had  been  used  so  widely  to  include 
deposits  of  very  different  lithology  and  often  of  different  ages,  that  It  had  long 
since  lost  all  accurate  connotation.  Allen  has  redefined  the  term,  restricting  It  to 
the  quarta-anauxite  sands  of  the  Meganos.  His  work  indicates  clearly  that  this 
peculiar  lithological  unit  is  of  surprising  uniformity  throughout  wide  belt  along 
foothills  of  Sierra  Nevada,  and  that  It  probably  represents  a single  persistent 
horizon.  He  has  shown  that  lone  sands  are  probably  the  age  equivalents  of  the 
"Bench  gravels"  of  the  Sierra,  and  that  they  were  chiefly  derived  by  the  erosion  of 
an  intensely  weathered  granitic  series.  The  fm.  Is  often  characterised  by  strong 
current  bedding. 

V.  T.  Allen,  1929  (Calif.  Univ.  Pub.,  Dept.  Geol.  Sol.  Bull.,  vol.  18.  No.  14,  pp.  347- 
419).  lone  fm.  restricted  to  lower  two  members  of  type  section,  L e„  to  the  white 
clay  and  sand  beds  containing  coal  seams  and  the  overlying  white  or  red  ss.  The 
upper  clay  rock  or  rhyolite  tuff  formerly  included  is  now  considered  to  probably  be 
Min.,  and  is  here  excluded.  It  is  separated  from  underlying  lone  fm.  restricted  by  am 
extensive  erosion  period.  The  lower  clays  of  the  lone  were  not  formed  from 
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rhyolitic  tuffs,  as  heretofore  supposed.  As  here  restricted  the  fm.  Is  a lithologic 
unit  serviceable  In  mapping  and  valuable  In  correlation,  and  it  can  be  traced  for 
more  than  200  ml.  The  work  of  writer  lendB  support  to  belief  the  lone  is  contemp. 
with  the  white  quartz  gravels  of  Sierra  Nevada.  The  lone  Is  composed  of  delta 
deposits  formed  at  mouths  of  many  westward-flowing  streams.  The  presence  of 
marine  fossils  In  upper  part  shows  that  it  accumulated  on  shores  of  on  Eocene  sea. 
From  1913  to  1910  R.  E.  Dickerson  made  valuable  contributions  to  our  knowledge 
of  the  lone  by  finding  Eocene  marine  fossils  in  it.  He  designated  the  Tone  as  the 
Biphonalia  sutterrnsis  zone,  which  he  considered  the  uppermost  part  of  Tejon 
Eocene.  He  concluded  the  lone  is  the  marine  or  estuarine  equiv.  of  the  auriferous 
gravels  of  Sierra  Nevada.  In  1921  B.  L.  Clark  referred  Dickerson's  uppermost 
Eocene  Siphonalia  sutterensis  zone  to  the  Meganos  Middle  Eocene.  This  reference 
applied  especially  to  the  marine  lone,  such  as  Dickerson  described  from  Oroville 
, Table  Mtn  and  Marysville  Buttes,  but  not  to  type  section.  Perhnps  latter  was 
excluded  because  of  Its  limited  fauna  and  poor  preservation  of  the  forma  obtained. 

Allen's  1929  restricted  definition  of  lone  fm.  Is  present  adopted  usage.  The 
“lone  clay  rock  or  tuff”  at  top  of  Turner’s  lone  fm.  has  been  named 
Valley  Spring s fm.  nnd  assigned  to  Mio. 

Named  for  exposures  at  lone,  Amador  Co.,  where  It  overlies  Mariposa  si. 
It  has  been  described  ns  younger  than  Tejon,  as=upper  part  of  Tejon, 
nnd  as  older  than  Tejon  and— Meganos  fm. 

tlone  clay  rock  or  tuff. 

See  under  lone  fm.,  II.  W.  Turner,  1S94. 

tlone  sandstone. 

See  under  lone  fm.,  H.  W.  Turner,  1894. 

tlonia  sandstone. 

Pennsylvanian:  Southern  Michigan  (Ionia  County). 

A.  Winchell,  1871  (Mich.  Qeol.  Surv.  Kept.  Prog.,  btw.  pp.  26  nnd  33).  Ionia  »». 
ls» Woodvllle  ss.  Borings  have  demonstrated  correctness  of  this  opinion  of  mine 
published  10  years  ago. 

For  further  Information  see  Woodrille  .?*. 

Ionia  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Michigan.  Shown  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  63.  Named  for  Ionia,  Ionia  Co. 

flora  subdivision. 

A Creek  name  applied  by  F.  W.  Cragin  (U.  S.  G.  S.  Bull.  266,  1905)  to 
middle  50  ft.  of  Malone  fm.  of  Malone  Mtu,  El  Paso  Co.,  Tex. 

Iowa  marble. 

Mississlpplan : Central  northern  Iowa. 

C.  A.  White,  1870  (Iowa  Qeol.  Surv.  vol.  2,  pp.  812-313).  Some  of  upper  layers 
of  Klnderbook  div.  In  Le  Grand  quarries,  Marshall  Co.,  furnish  a beautifully 
banded  stone  which  has  become  known  as  “io tea  marbh 

Iowa  terra ne. 

A term  applied  by  C.  fR.]  Keyes  to  Iowan  drift  (Pleist.).  He  also  uses 
Ioica  stage  (Instead  of  Iowan  stage). 

Iowa  series. 

Mississlpplan : Mississippi  Valley  region. 

B.  Weller,  1920  (Jour.  Oeol,  vol.  28,  No.  4,  pp.  282  + , and  No.  5,  pp.  408-410). 
Lower  i Ilssissippian  or  Iowa  series,  as  it  may  be  called  for  want  of  any  com- 
prehensive name  already  in  use.  Extends  from  top  of  Ste.  Oenevieve  Is.  (ex- 
clusive of  Shetlervllle  fm.,  which  belongs  In  Chester  series)  to  base  of  Kinder- 
book  group. 

Probably  named  for  Iowa. 
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Iowa  City  marble. 

Trade  name.  Same  as  Iowa  marble  of  the  trade. 

Iowa  Falls  dolomite. 

Misslsslpplan : Central  northern  Iowa. 

F.  M.  Van  Tuyl,  1925  (Iowa  Geol.  Surv.  voL  30.  pp.  52.  92,  97).  Iotta  Fall S dol. — 
Heavily  bedded  (except  at  very  top,  where  layers  are  comparatively  thin),  yel- 
lowish to  brownish,  slightly  vesicular  beds  of  doL  Thickness  20  to  50  ft. 
Few  fossils.  Overlies  Eagle  City  beds  and  underlies,  with  evidence  of  discon., 
Alden  Is.  Included  In  Klnderbook  group.  Named  for  exposures  In  gorge  of 
Iowa  Elver  at  Iowa  Falls,  Hardin  Co. 

L.  B,  Laudon,  1931  (Iowa  Geol.  Surv.  vol.  35.  pp.  388,  406,  412—419).  lotto  Foil* 
memb.  of  Hampton  fm.  Is  here  used  exactly  as  defined  by  Van  Tuyl.  Thickness 
77  ft.  Very  local,  exposures  being  practically  confined  to  a few  ml.  of  Iowa 
Elver  Valley  In  Hardin  Co. 

B.  C.  Moore,  1935  (Bept.  9th  Ann.  Field  Conf.  Bans.  Geol.  Soc.,  pp.  243.  245). 
Eagle  City  la.  and  Iowa  Falls  dol.  are  with  little  question  Burlington.  They 
contain  Burlington  fossils,  as  identified  by  both  Van  Tuyl  and  Laudon,  mingled, 
it  Is  true,  with  forms  of  KInderhook  aspect. 

Iowan  stage  of  glaciation,  also  Iowan  drift  (Pleistocene). 

Iowan  drift  is  name  applied  to  third  drift  of  Keewatln  part  of  Lauren- 
tide  ice  sheet;  Iowan  stage  being  the  name  applied  to  time  during  which 
this  drift  was  deposited.  This  drift  was  named  for  its  exposures  in 
eastern  Iowa.  The  name  “Bast  Iowan"  was  originally  applied  by  T.  C. 
Chamberlin  (Gelkie's  Great  ice  age,  3d  ed.,  1804,  pp.  724-775)  to  the 
second  drift  sheet,  the  name  Kansan  being  then  applied  to  the  oldest 
drift.  In  1895  (Jour.  Geol.,  vol.  3,  pp.  270-277)  Chamberlin,  at  sug- 
gestion of  Upham,  shortened  the  name  of  second  drift  sheet  to  Iowan. 
In  1896  (Jour.  Geol.,  vol.  4,  pp.  872-876),  as  result  of  further  studies, 
he  shifted  the  name  Kansan  to  the  second  drift  (which  is  the  drift  that 
covers  NR  Kansas),  and  shifted  the  name  Iowan  to  a younger  drift 
(supposed  to  be  the  fourth  drift),  the  name  Illinois  (from  unpublished 
rept  of  F.  Leverett)  being  applied  to  the  third  drift.  The  Iowa n 
drift  has  generally  been  regarded  as  later  than  Illlnoian  drift  (the  name 
applied  to  third  drift  of  Labrador  part  of  Laurentide  ice  sheet),  but 
Leverett  later  expressed  opinion  that  the  Iowan  drift,  also  the  loess 
to  which  the  names  Iowan  and  Peorian  have  been  applied,  may  be  of 
same  age  as  Illlnoian  drift. 

G.  F.  Kay  and  M.  M.  Leighton  now  Include  Peorian  loess  and  Iowan  glacial  stage 
In  the  Wisconsin  stage.  (See  under  Wlaconaln  stage.) 

tlowan  loess  (Pleistocene). 

Name  formerly  applied  to  the  loess  deposit  in  Iowa  and  111.,  “mainly  in- 
terglacial, succeeding  the  development  of  the  Sangamon  soil  and 
weathered  zone  on  the  Illlnoian  till,  and  also  succeeding  the  develop- 
ment of  the  pebbly  concentrate  on  the  Iowan  drift.”  (See  under 
Peorian  loess .) 

G.  F.  Kay  and  M.  M.  Leighton,  1933  (Geol.  8oc.  Am.  Bull.,  vol.  44,  pp.  669-673. 
August  31),  Include  In  Wisconsin  stage  the  Iowan  drift  and  Peorian  loess,  and 
recognlxe  I our  on  loess  as  a part  of  Peorian  loess.  (See  under  Wlseoaaln  stage.) 

Iowa  Point  shale.  (In  Calhoun  shale.) 

Pennsylvanian:  Southeastern  Nebraska,  northeastern  Kansas,  nnd  north- 
western Missouri. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  aer.,  pp.  40,  43.  51,  102). 
loura  Point  aft.,  top  bed  of  Calhoun  sh.,  consists  of  (at  type  section  In  Missouri 
River  bluff  just  E.  of  Iowa  Point,  Kans.),  (descending)  : (1)  Bluish  arglll.  bedded 
to  massive  sh.,  with  carbonaceous  flakes  and  plant  leaves;  (2)  blue  to  brownish 
sh.  with  some  sand,  becoming  a loose  as.  at  places;  (3)  bluish  to  brownish 
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bedded  argill.  sh.  Thickness  10±  ft  at  Iowa  Point,  Kans.,  Forest  City,  Mo.,  and 
SB.  Nebr.  Underlies  Curzen  Is.  (basal  bed  of  Topeka  Is.)  and  overlies  Meadow  Is. 

G.  E.  Condra,  1930  (Nebr.  Geol.  Surv.  Bull.  8,  2d  ser.,  p.  47),  stated  that  true 
Meadow  Is.  belongs  down  in  Stanton  Is.,  and  he  applied  Bhddon  Is.  to  the  Is. 
underlying  Iowa  Point  sh.  and  overlying  Jones  Point  sb. 

R.  C.  Moore  and  G.  E.  Condra,  1932  (Oct.  1932  revised  classification  chart  of  Penn, 
rocks  of  Kans.  and  Nebr.),  restricted  Calhoun  sh.  to  beds  above  8heldon  Is., 
below  Topeka  Is.,  and  included  Jones  Point  sh.  and  Sheldon  1b.  in  Deer  Creek  Is. 
(redefined).  Calhoun  sh.  restricted  thus  occupies  interval  of  beds  previously 
named  Iowa  Point  8h.  In  1933  (Nebr.  Geol.  Surv.  Paper  No.  2,  p.  5)  Condra 
stated  Iowa  Point  sh.  was  discarded  for  Calhoun  restricted. 

G.  E.  Condra,  1935  (Nebr.  GeoL  Surv.  Paper  No.  8,  p.  11).  Calhoun  sh.  fm.  divided 
into  (descending)  Iowa  Point  sh.,  Sheldon  Is.,  and  Jones  Point  sh. ; and  R.  C. 
Moore  followed  this  classification  in  his  1936  rept.  (Kans.  Geol.  Surv.  Bull.  22). 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936.  For  Condra’s 
latest  interpretation  of  strat.  position  of  this  sh.  see  1937  entry  under 
Topeka  Is. 

Ipava  shale  and  sandstone.  (In  Carbondale  formation.) 

Pennsylvanian:  Central  western  Illinois  (Fulton  County). 

T.  E.  Savage,  1927  (Am.  Jour.  Sci.,  5th,  vol.  14,  pp.  307—316).  applied  Ipava 
sh.  and  88.  to  the  clay,  sh.,  and  sss.  composing  that  part  of  Carbondale  fm. 
beneath  Springfield  (No.  5)  coal  and  above  Vergennes  ss.  In  Fulton  Co.  Deriva- 
tion of  name  not  stated,  but  probably  is  the  town  in  Fulton  Co. 

Ipperwash  limestone. 

Devonian:  Ontario. 

C.  R.  Stauffer,  1915  (Canada  Geol.  Surv.  Mem.  34,  p.  11). 

Ipperwash  limestone  member. 

Devonian:  Ontario. 

W.  Malcolm,  1915  (Canada  Geol.  Surv.  Mem.  81,  p.  42).  Ipperwash  Is.  memb.  of 
Hamilton  fm. 

Ira  slate. 

Lower  Ordovician  (Beekmantown) : Southwestern  Vermont  (Rutland 

County). 

A.  Keith,  1932  (Wash.  Acad.  Sci.  Jour.,  vol.  22,  pp.  360,  398).  Ira  si — Dark-gray 
or  black  si.  with  very  little  banding  or  means  of  determining  bedding,  but  a few 
ft.  of  si.  in  lower  part  contains  gray  siliceous  seams.  Secondary  quarts  is 
developed  in  these  beds  and  they  are  tightly  squeezed  and  dissected  by  folding 
so  that  locally  the  fm.  resembles  finely  banded  gneiss.  Sedimentary  contact  btw. 
the  si.  and  underlying  Will  is  ton  Is.  is  sharp.  Upper  contact  with  West  Rutland 
marble  is  equally  sharp,  with  complete  change  from  muddy  sediments  to  pure 
Is.,  and  it  appears  to  be  uncon.  with  the  WeBt  Rutland.  The  si.  disappears  at 
N.  end  of  Taconic  Range,  but  to  8.  it  expands  into  a belt  1 or  2 mL  wide. 
Thickness  probably  700  or  800  ft.  Is  well  developed  in  town  of  Ira,  which 
adjoins  West  Rutland  on  8.,  Castleton  quad. 

Irasburg  conglomerate. 

Lower  Ordovician:  Northeastern  Vermont  (Orleans  and  Washington 
Counties)  and  Quebec. 

C.  H.  Richardson,  1906  (5th  Rept.  Vt.  State  Geol.,  p.  82).  Irasburg  cgl. — As  it 
contains  beds  of  siliceous  Is.  lithologically  Identical  with  Walts  River  Is.  it  should 
both  mark  the  basal  memb.  of  Lower  Trenton  series  and  the  great  erosional 
uncon.  on  W.  Its  strat  position  is  capable  of  2 interpretations:  (1)  That  it 
is  basal  memb.  of  Waits  River  Is.  formed  upon  the  rapidly  subsiding  sea  floor  when 
the  sea  transgressed  upon  pre-Camb.  schists;  (2)  that  it  is  basal  memb.  of  a 
younger  series  of  rocks  lying  in  narrow  belt  btw.  Montpelier  si.  on  E.  and  pre- 
Camb.  schists  on  W.  Named  for  Irasburg,  Orleans  Co.,  where  it  is  best  represented. 

C.  H.  Richardson,  1912  (8th  Rept.  Vt.  8tate  Geol.,  p.  171).  Irasburg  cgl.  assigned 
to  Ord.  All  its  boulders  are  pre-Ord.  Underlies  Waits  River  la 
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C.  H.  Richardson  and  E.  F.  Conway,  1912  (8th  Kept.  Vt.  State  Geol.,  p.  151). 
Irasburg  cgl. — Lowest  memb.  of  Ord.  in  east  Vt.  Is  a Is.  cgl.  discovered  and 
named  in  1904.  Pebbles  are  all  pre-Ord.  in  a Is.  matrix.  Rests  uncon.  on 
pre-Ord  (Cainb.  ?)  schists. 

C.  H.  Richardson  et  al.,  1014  (9th  Rept.  Vt.  State  Geol.,  p.  309).  In  Irasburg  cgl. 
at  type  loc.  are  boulders  1 to  3 ft.  diam. 

C.  H.  Richardson.  1916  (10th  Rept.  Vt.  State  Geol.,  p.  125).  Irasburg  cgl.  is  true 
basal  cgl.  Is  uncon.  on  Camb.  schists.  Has  been  traversed  approx.  100  mi., 
northward  Into  Canada  and  southward  through  Irasburg  and  into  Northfield.  In 
entire  distance  the  pebbles  are  of  Camb.  materials  and  the  matrix  Ord. 

C.  II.  Richardson,  1919  (11th  Rept.  Vt.  State  Geol.,  pp.  46.  100,  128).  Irasburg  cgl. 
as  it  exists  in  Irasburg  is  wanting  in  Roxbury,  Vt.,  but  its  geological  equlv.  as 
discovered  in  Northfield  last  summer  extends  into  Roxbury.  If  Northfield  were 
not  preoccupied  I would  call  this  basal  cgL  In  Northfield  the  Northfield  cgl. 

C.  H.  Richardson,  1929  (16tb  Kept  Vt.  State  Geol.,  pp.  107-110).  When  discovered 
the  Irasburg  cgl.  was  supposed  to  be  a more  or  less  local  phase  of  Walts  River 
Is.,  but  It  Is  not.  It  carries  a few  plates  of  muscovite  and  biotlte  which  are 
characteristic  of  Waits  River  is.  series.  It  has  been  followed  into  Canada  for 
200  mi.  and  8.  through  Vt.  for  1004-  mi.  Discovery  site  Is  in  bed  of  Lords  Creek 
Just  outside  S.  limit  of  village  of  Irasburg.  The  area  exposed  in  Irasburg  Twp 
Is  4 ml.  long  and  % mi.  wide.  This  cgl.  or  its  time  equiv.  can  be  divided  Into 
5 more  or  less  distinct  phases:  Irasburg  phase.  Albany  phase.  Northfield  pha*e, 
Coventry  phase , Magog.  Quebec,  phase.  The  Irasburg  phase  Is  characterised  by 
boulders  more  than  2 ft.  diam.,  by  porphyritic  andesites,  and  by  granite  boulders. 
Fossils  prove  the  cgl.  began  as  early  as  Beekmantown.  [For  descriptions  of 
the  other  “phases'’  see  under  each  name.] 

C.  H.  Richardson  and  J.  E.  Maynard.  1933  (18th  Rept.  Vt.  State  Geol.,  p.  346). 
The  Irasburg,  Albany,  and  Northfield  cgls.  form  base  of  Ord.  in  eastern  Vt. 

Irasburg  granite. 

Devonian:  Northeastern  Vermont  (Orleans  County). 

E.  J.  Foyles  and  C.  H.  Richardson.  1929  (10th  Rept.  Vt.  State  Geol.,  table  opp. 
p.  288),  listed  this  name  In  Dev.  of  “central  Vt.,“  but  without  definition.  Probably 
named  for  Irasburg  Twp  or  Irasburg  village.  In  Orleans  Co. 

Ireland  sandstone. 

Pennsylvanian:  Central  Kansas  (Woodson  County). 

R.  C.  Moore.  1932  (Kans.  Geol.  8oc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  93,  96. 
113).  [See  under  Douglas  fm.,  Moore,  1932.] 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22.  pp.  146,  157,  etc.).  Ireland  ss. 
memb.  of  Latcrence  eh. — Massive  or  irregularly  cross-bedded  buff  or  brownish  ss., 
some  tens  of  ft.  thick,  prominent  in  Lawrence  sh.  at  some  places.  Occurs  partly 
In  form  of  large  sheets  of  varying  horizontal  extent  and  thickness,  and  partly 
as  channel  fillings  associated  locally  with  deposits  of  Is.  cgl.  up  to  8 or  9 ft. 
thick  In  bottom  of  channel  depressions.  In  Douglas  and  Leavenworth  CountU^s 
the  channel  ss.  is  In  contact  with  lower  part  of  Lawrence  sh.,  Haskell  1».. 
Stranger  fm.,  and  probably  In  places  with  latan  Is.  and  Weston  sh.  In  type 
region  top  of  Ireland  ss.  is  only  few  ft.  below  top  of  Lawrence  sh.  Type  loc.,  on 
Ireland  Creek  and  farm  of  W.  E.  Ireland,  5 ml.  8W.  of  Yates  Center,  Woodson  Co. 

Irene  conglomerate. 

Pre-Cambrian  (?)  : Southeastern  British  Columbia  and  northwestern  Idaho. 

R.  A.  Daly.  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38.  maps  8 and  7,  116*30’ 
to  117°30').  Irene  cgl. — Massive,  greatly  sheared;  thin  Is.  lenses. 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910.  voL  2,  pp.  141,  178, 
194).  Irene  cgl.  fm. — Coarse  cgl.  with  some  lenses  of  metamorphosed  ssa.  and 
pelltes  a few  Inches  to  several  ft.  thick,  metamorphosed  to  phyllitic  schists. 
Thickness  5,000  f ft.  Grades  Into  overlying  Irene  volcanlcs.  Basal  fm.  of 
Summit  series.  Assigned  to  Belt  series.  Rests  uncon.  on  pre-Camb.  Priest  River 
terrane.  Outcrops  on  summit  and  slopes  of  Irene  Mtn,  B.  C. 

C.  W.  Drysdalc,  1917  (Canada  Geol.  Surv.  Sum m.  Rept.  1916,  p.  01).  assigned  this 
fm.  to  Camb. 

Irene  volcanic  formation. 

Pro-Cambrian  ( ?) : Southeastern  British  Columbia  and  northwestern  Idaho. 

R.  A.  Daly,  1912  (Canada  Geol.  Surv.  I>ept.  Mines  Mem.  38.  maps  6 and  7,  116’30" 
to  117°30').  Irene  volcanic  fm. — Thick  flows  of  pyroxene  andesites,  with  some 
pyroclastics  and  a massive  Interbed  of  mag.  is. 
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R.  A.  Daly,  1013  (Canada  Dept.  Int.  Kept.  Chief  Ast.  1010.  vol.  2,  pp.  144,  178, 
194).  Irene  volcanic  fm. — Effusive  greenstone,  with  few  subordinate  layers  of 
basic  tuff,  a thick  band  of  cgl.  breccia,  and  a strong  bed  of  dol.  Intercalated. 
Thickness  6.000  ft  Outcrops  along  W.  slope  of  Irene  Mtn,  B.  C.  [Just  E.  of 
117th  mer.  and  Just  N.  of  49th  par.].  Conformably  underlies  Monk  fm.  and 
grades  Into  underlying  Irene  cgl.  All  Included  In  Summit  series,  Beltlan. 

Irish  sand. 

A subsurface  sand  in  eastern  Okla.,  which  is  said  to  correlate  with  Tyner 
fm.  (Ord.),  also  with  the  subsurface  Wilcox  sand.  Named  for  the 
green  shales  with  which  it  is  associated.  Also  called  “Green  series.” 

Irondale  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Northern  West  Virginia,  western  Maryland,  and  southern 
Pennsylvania. 

I.  C.  White,  1891  (U.  S.  G.  S.  Bull.  63.  p.  95).  Irondale  1*.  and  ore. — Bufflsh-gray 
Is.  with  iron  immediately  beneath.  Thickness  0 to  2 ft.  Lieu  155  ft.  above  Upper 
Freeport  coal  and  directly  beneath  Masontown  [?]  coal.  Occurs  at  Irondale. 
Pregton  Co.,  W.  Va.,  and  adjoining  regions.  [See  also  I.  C.  White,  1003  (W.  Va. 
Geol.  Surv.  vol.  2).] 

According  to  C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  p.  58,  pi.  6),  the 
Irondale  Is.  at  Wheeling,  W.  Va.,  underlies  lire  clay  beneath  Brush  Creek 
coal  and  overlies  Mahoning  red  bed.  In  places  rests  on  Corinth  ss. 

Irondequoit  limestone  member  (of  Clinton  formation). 

Silurian : Central  and  western  New  York  and  Ontario. 

J.  M.  Clarke,  1906  (N.  Y.  State  Mus.  2d  Ropt.  Dir.  Scl.  Dlv.,  1905,  p.  12).  The 
Clinton  group  of  deposits  in  Rochester  and  Ontario  Beach  quads  (field  work  by 
C.  A.  Ilartnagel),  Is  now  divided,  in  accordance  with  Mr.  Hartnagel’s  determina- 
tions, Into  following  units  (descending)  : Irondequoit  Is.,  Williamson  sh.,  Wolcott 
Is.,  Furnacevllle  iron  ore,  and  Sodus  sh.  Will  be  described  by  Ilartnagel  in  forth- 
coming rept. 

C.  A.  Ilartnagel.  1907  (N.  Y.  State  Mus.  Bull.  114,  pp.  5-35).  Irondequoit  Is. — 
Layers  of  Is.  separated  by  bands  of  sh.,  the  sh.  bands  in  lower  part  green  and  In 
upper  part  gray.  Top  memb.  of  Clinton  fm.  in  Rochester  and  Ontario  Bench  quads. 
[Rochester  «h.  is  now  considered  top  memb.  of  Clinton  fm.J  Rests  on  Williamson 
sh.  and  underlies  Rochester  sh.  Named  for  town  Just  N.  of  Rochester.  [A.  W. 
Grabau  (Jour.  Geol.,  vol.  17,  1909)  gave  17  ft.  as  thickness  of  Irondequoit  Is.  In 
Niagara  quad,  it  Is  10  to  15  ft.  thick.] 

G.  H.  Chadwick,  1908  (Bel.,  n.  s.,  vol.  28,  pp.  346-3481.  Fauna  of  Irondequoit  Is. 
is  very  nearly  that  of  Rochester  sh.,  to  which  It  should,  therefore,  be  transferred. 
[Chadwick  classified  It  as  basal  memb.  of  Rochester  sh.,  which  he  treated  as  a 
distinct  fm.  overlying  the  Clinton.  All  other  writers,  however,  continue  to  treat 
it  as  distinct  from  Rochester  sh.] 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19.  p.  49).  East  from  Wayne  Co.  the 
Irondequoit  Is.,  while  still  recognizable,  has  increased  so  much  in  shaly  content 
as  to  be  no  longer  recognized  as  a Is.  It  has  been  traced  to  Niagaru  River,  where 
It  directly  overlies  Wolcott  Is.  Excluded  from  Rochester  sh. 

C.  Schuchert,  1914  (Geol.  Soc.  Am.  Bull.,  vol.  25,  p.  314),  identified  4 ft.  5 in.  of 
Irondequoit  Is.  at  Hamilton,  also  at  other  places  In  Ont..  resting  on  8 ft.  8 in.  of 
Wolcott  Is. 

E.  O.  Ulrich,  1923  (Md.  Geol.  Surv.  811.  vol.,  pp.  191,  347,  etc.),  placed  Irondequoit  Is. 
below  Rochester  sh.  and  above  Williamson  sh.,  which  is  position  assigned  to  it  by 
W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10). 

tlron  Mountain  series. 

Pre-Cambrian  (Llano  series)  : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann,  Rept.,  pi.  3,  pp.  lvii, 
274).  Iron  Mtn  series. — Metamorphosed  rocks;  in  descending  order,  chlorltic 
slates  and  shales,  carbonaceous  schists,  ferruginous  rocks,  und  qtzltes.  Middle 
div.  of  Fernanda n system.  Underlies  Click  series  and  overlies  Valley  Spring  series. 

Same  as  Valley  Spring  gneiss. 

Named  for  Iron  Mtn,  NW.  of  Valley  Spring,  Llano  Co. 

151627°— 38 65 
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Iron  Mountain  conglomerate. 

Upper  Cambrian:  Southeastern  Missouri. 

A.  Winslow,  1S94  (Mo.  Geol.  Surv.  vol  a,  pp.  331,  3541.  Iron  Utn  cgl. — Cgl.  under- 
lying La  Motto  ss.  and  forming  basal  part  of  Ozark  series  in  HK.  Mo.  rosslbly  of 
Camb.  age. 

A.  Winslow.  1S06  (U.  8.  G.  8.  Bull.  132).  Iron  Mtn  cgl.,  0 to  100  ft.  thick,  under- 
lies La  Motte  ss.  and  overlies  Archean  granites  and  porphyries. 

C.  B.  Keyes,  1001  (Am,  Geol.,  vol.  28,  pp.  51-53).  ISee  1001  entry  under  Lomottr 
a*.  J 

H.  F.  Bain  and  E.  O.  Ulrich,  1005  (U.  8.  G.  S.  Bull.  267).  [See  1005  entry  under 
Lamotte  ss.) 

Subsequent  Mo.  repts  treat  Lamotte  ss.  as  basal  Camb.  fm.  in  Mo.,  and 
mention  a cgl.  at  base,  but  apparently  some  authors  still  consider  Pilot 
Knob  cgl.  to  be  older  than  Lamotte  and  of  pre-Camb.  age. 

Named  for  Iron  Mtn,  St.  Francois  Co. 

Iron  Mountain  porphyry. 

Pre-Cambrian : Southeastern  Missouri. 

C.  R.  Keyes,  1894  (Mo.  Geol.  Surv.  vol.  4,  p.  30),  and  1895  (Mo.  Geol.  Surv.  Sheer 
Rept.  No.  4,  vol.  9).  Iron  Mountain  porphyry. — Quartz  porphyry.  300  ft.  thick. 
In  bold  rugged  hills  near  E.  limit  of  Ozark  region,  the  best  known  of  which  are 
Pilot  Knob  and  Iron  Mtn.  Assigned  to  Archean.  Older  than  Pilot  Knob  cgl.  and 
younger  than  Knob  Lick  granite. 

On  1922  geol.  map  of  Mo.  this  porphyry  is  assigned  to  Laurentian  (?). 

J.  Bridge  (personal  communication)  states  this  fm.  is  now  considered  to  be 
pre-Camb.,  and  it  is  so  classified  by  U.  S.  Geol.  Survey. 

Named  for  Iron  Mtn,  St.  Francois  Co. 

Iron  Mountain  intrusive. 

Cretaceous  (?) : Western  Texas. 

C.  Schuchert.  1927  (Am.  Jour.  8d„  5th,  vol.  14.  p.  400),  under  heading  “Iron  Mtn 
Intrusive,**  stated  that  the  rocks  (syenite  porphyry)  form  a conspicuous  intrusive 
stock  N.  of  Marathon  known  as  Iron  Mtn. 

Iron  Ridge  ore  bed. 

Silurian : Southeastern  Wisconsin. 

E.  O.  Ulrich,  1911  (Geol.  Soe.  Am.  Bull.,  vol.  22,  p.  561).  With  possible  exception 
of  the  Mayville,  which  may  tie  late  Clinton,  and  the  Iron  mage  ore  betl,  which  (» 
probably  of  Brassfleld  age,  the  Clinton  group  is  not  represented  in  Wls.  [The 
Brassfleld  fa  now  regarded  as  pre-Clinton.) 

Iron  River  iron-formation  member  (of  Mlchigamme  slate). 

Pre-Cambrian  (upper  Huronian)  : Northeastern  Wisconsin  and  northern 
peninsula  of  Michigan. 

C.  K.  Leith,  R.  ,1.  Lund,  and  A.  Leith.  1935  (U.  S.  G.  S.  P.  P.  184).  Iron  Hirer 
iron-fm.  tnemb. — The  iron-fm.  separating  upper  slates  of  Michlgammc  si.  from  the 
lower  slates  of  that  fm.  in  Iron  River  (Mich.),  Crystal  Falls  (Mich.),  and  Florence 
(Wls.)  districts. 

Ironshore  limestone. 

Recent  or  Pleistocene:  Cayman  Islands,  British  West  Indies. 

C.  A.  Matley,  1924  (Pan-Am.  Geol..  vol.  42,  pp.  313-315).  Ironshorr  Is. Consoli- 

dated coral  sand,  marl,  and  Is.,  representing  latest  accretion  to  the  area  of  Cay- 
man Islands,  and  forming  a low  rocky  shore,  known  locally  as  "ironshore."  Ri*es 
Inland  to  a height  of  12  to  15  ft.  above  the  sea,  where  it  is  generally  backed  by 
raised  marine  cliffs  of  the  older  Bluff  la.  Is  of  Recent,  or  possibly  of  Plelst  , age 
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Ironside  beds. 

Pliocene:  Northeastern  Oregon  (north  part  of  Malheur  County). 

.T.  C.  Merrlam.  1016  (Unlv.  Calif.  Pub.  Dept.  Geol.  Bull.,  vol.  10.  No.  9.  pp.  129, 
etc.),  described  a late  Tert.  fm.  that  contained  fossil  mammals  near  Ironside,  and 
consisted  of  buff  Kandy  shaleH  and  shales  with  but  little  sand,  standing  at  varying 
angles  up  to  20°  at  least.  “Good  reason  for  believing  that  the  sediments  at  Iron- 
side are  not  younger  than  middle  Plio.  and  not  older  than  late  Mio.”  Merrlam 
seems  to  have  studiously  avoided  naming  the  beds  or  using  the  term  Ironside  beds. 

J.  C.  Merrlam,  1919  (Unlv.  Calif.  Pub.,  Dept.  Geol.  Bull.,  vol.  11,  No.  5,  p.  437e), 
mapped  Ironside  Pliocene. 

\V.  D.  Smith  and  E.  L.  Packard,  1919  (Unlv.  Oreg.  Bull.,  vol.  16.  No.  7.  p.  99).  Bed. 
beds  at  Ironside  (J.  C.  Merrlam,  Calif.  Unlv.  Dept.  Geol.,  Bull.  10,  p.  129 1 have 
recently  been  designated  Ironside  fm.  They  conaist  of  buff -colored  sandy  shales 
and  shales,  possibly  200  ft.  thick,  now  deformed,  which  yielded  a small  vertebrate 
fauna  that  Merrlam  considers  to  be  younger  than  Rattlesnake  Plio.  [Called  Iron- 
side beds  in  table  in  this  Bull.] 

Ironside  dolomite  member  (of  Sultan  limestone). 

Devonian:  Southeastern  Nevada  (Good springs  region). 

D.  F.  Hewett,  1931  (U.  S.  G.  S.  P.  P.  162,  pp.  10,  14.  etc.).  Ironside  dot.  memb. — 
Dark  gray  to  black  dol.,  in  beds  2 to  5 ft.  thick.  Basal  memb.  of  Sultan  Ik. 
Thickness  5 to  125  ft.  Underlies  Valentine  Is.  memb.  of  Sultun  Is.  und  overlies 
GoodspringH  dol.  Exposed  near  Ironside  mine,  1 nil.  N.  of  Boss  mine,  on  W.  side 
of  Spring  Mtns  Range.  E.  Kirk  ways  fossils  are  late  Middle  Dev.  or  early  Upper 
Dev. 

Ironstone  quartz  diorite. 

Devonian  (?):  Central  and  southern  Massachusetts  and  northeastern  Con- 
necticut. 

B.  K.  Emerson.  1917  (U.  S.  G.  S.  Bull.  597,  pp.  168-170  and  map).  Ironstone  quartz 
diorite  Ik  the  rock  that  forms  the  dark  hornblendic  border  stone  of  the  Milford 
granite.  Is  a dull-black,  massive  rock,  of  flue  to  medium  grain.  Named  for 
exposures  in  long  railroad  cut  at  Ironstone,  in  town  of  Bluckstone.  Mass. 

I ronton  slate. 

Pre-Cambrian:  Southeastern  Missouri  (Iron  County). 

C.  [R.]  Keyes,  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22.  p.  252).  fronton  terrane. — 
Slates.  200  ft.  thick,  overlying  Pilot  Knob  cgl.  and  uncon.  underlying  La  Motte  as. 
Assigned  to  Animiklnu. 

Probably  named  for  I ronton,  Iron  Co. 

I ronton  sandstone  member  (of  Franconia  sandstone). 

Upper  Cambrian:  Southwestern  Wisconsin. 

F.  T.  Thwaites,  1923  (Jour.  Geol.,  vol.  31,  p.  550).  Ironton  memb. — A few  ft.  of  hard 
calc,  course-grained  ss.  forming  basal  memb.  of  Frunconht  fin.  in  SW.  Wis. 

E.  O.  Ulrich,  1924  (Trans.  Wis.  Acad.  Sci.,  Arts,  and  Lett.,  vol.  21,  pp.  83,  93-94). 
Ironton  s *.  mesb. — Basal  kb.  of  Franconia  fm.  in  SW.  Wis.  Has  been  recognized 
and  studied  at  many  places  in  Sauk,  Richland,  Vernon,  La  Crosse,  Monroe.  Jackson, 
Adams,  and  Juneau  Counties,  where  It  varies  In  thickness  from  about  2 ft.  to  12 
or  possibly  15  ft.  At  Ironton  [Sauk  Co.],  the  type  loc.,  it  varies  from  5 to  10  ft. 
Top  is  even.  The  memb.  is  composed  mainly  of  reworked  washed  und  relatively 
coarse  residual  grains  of  D res  bach  ss.,  the  surface  of  which  had  previously  been 
subjected  to  subaerial  leaching  and  wear.  It  extends  downward  to  lowest  plane 
indicating  reworking  and  redeposition  of  the  weuther-loosened  top  sands  of  under- 
lying Dresbach  fm.  It  commonly  includes  a few  grains  of  glaueonite  and  other 
material  that  is  not  present  in  undisturbed  underlying  beds  of  Dresbach  ss.  But  to 
make  sure  of  identification  of  Ironton  memb.  it  is  advisable  to  search  for  its 
characteristic  fossils.  In  Dresbach  proper  no  organic  remains — except  perbups 
worm  burrows — have  so  far  been  observed. 

Additional  details  are  given  by  W.  II.  Twenhofel,  G.  O.  Rausch,  and  F.  T. 
Thwaites  in  Geol.  Soc.  Am.  Bull.,  vol.  *16,  No.  11,  1935,  pp.  1698-1699,  etc. 
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Iron  wood  iron-formation. 

Pre-Cambrian  (middle  Huronian)  : Northwestern  Michigan  and  northwest- 
ern Wisconsin  (Penokce-Gogebic). 

C.  R.  Van  Hire.  1901  (IT.  S.  G.  S.  21st  Ann.  Kept.,  pt.  3.  p.  338).  Ironicood  fm 
Chert  J iron-bearing  carbonates,  ferruginous  slate*  and  cherts,  jaspllite*.  ore  bodies, 
and  actlnolite-magnetite  schists.  Thickness  850  ft.  Underlies  Tyler  si.  and  over- 
lies Palma  fm.  City  of  Ironwood,  Mich.,  is  partly  located  on  the  fm. 

Later  repts  give  thickness  850  to  1,500  ft. 

C.  R.  Van  Hire  and  C.  K.  Leith  In  1909  (tT.  8.  G.  S.  Bull.  360)  and  1911  (U.  S.  G.  8. 
Mon.  52)  assigned  this  fm.  to  upper  Huronian. 

C.  K.  Leith.  R.  J.  Lund,  and  A.  Leith.  1935  (U.  S.  G.  8.  P.  P.  184)  changed  name  to 
Iron  wood  iron-ftn.,  and  assigned  the  fm.  to  middle  Huronian. 

t Iroquois  moraine. 

Pleistocene  (Wisconsin  stage)  : Northwestern  Indiana  (Newton  and  Jasper 
Counties). 

F.  Leverett,  1899  (U.  8.  G.  8.  Mon.  38).  A ridged  belt  and  bowldery  strip  N.  of 
Iroquois  River,  in  Newton  and  Jasper  Counties,  Ind. 

F.  Leverett,  1915  (U.  8.  G.  8.  Mon.  53,  p.  126).  Further  work  has  shown  that 
Iroquois  moraiue  is  simply  a continuation  of  Marseilles  morainic  system,  produced 
entirely  by  Illinois  lobe,  and  “Iroquois  moraine”  has  b*eii  discarded. 

Iroquois. 

Name  applied  to  a glacial  lake,  of  Plelst.  age,  in  Great  Lakes  region. 

Iroquois  stage. 

Pleistocene. 

W.  Upham,  1895  (Am.  Geol.,  vol.  10.  p.  100).  Included  In  Champlain  epoch. 

Iroquois  clay. 

Pleistocene : Ontario. 

A.  P.  Coleman,  1909  (Ontario  Bur.  Mines  Ann.  Kept.,  vol.  18,  pt.  1,  p.  297). 

Irvine  formation. 

Pliocene  (?)  : Central  Kentucky. 

M.  R.  Campbell,  1898  (U.  8.  G.  8.  Richmond  folio,  No.  46,  p.  3).  Irvine  fm. — Uncon- 
solidated sand,  gravel,  and  clay  capping  the  river  bills  in  Richmond  quad.  Rest* 
uncon.  on  Carbf.  Assigned  to  Neocene. 

A.  M.  Miller,  1925  (Ky.  Geol.  Surv.,  0th  ser„  vol.  21.  p.  141).  Fossils  of  Irt'ine  fm. 
seem  to  indicate  late  Pliocene  or  early  Pleist.  age. 

Named  for  Irvine,  EstMl  Co. 

Irvine  sand. 

A subsurface  sand,  of  Dev.  age,  in  eastern  Ky. 

Irvineton  parvafacies. 

Upper  Devonian : Northwestern  Pennsylvania. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  28).  The  parvafacies  of  the 
Chagrin  maguafaeies  within  the  Venango  stage  is  termed  Irvineton  pana  facie*. 
from  village  of  that  name  on  Allegheny  River  4 mi.  W.  of  Warren.  Pa.  (On  p.  35 
he  speaks  of  the  Conevnnffo  parvafacies  ot  the  Irvineton  magnafacien.) 

Irving  greenstone. 

Pre-Cambrian:  Southwestern  Colorado. 

E.  Howe,  1904  (Jour.  Geol.,  vol.  12,  pp.  501-509).  Irving  fm. — Greenstone  complex. 
Including  schist*  and  massive  basic  rocks  sometimes  possessing  a porphyritic 
structure,  others  partly  mashed  nr  breocinted,  and  a few  distinctly  granular,  while 
no  well-defined  system  of  bedding  or  stratification  could  is*  made  out.  All  rock* 
are  of  dull-greenish  color  and  appear  to  have  undergone  extensive  alteration.  At 
two  places  masslv**  qtzite  was  found,  and  at  u number  of  localities  extremely 
siliceous  schists.  Rurely  light-gray  gneiss  and  mashed  qtzite  occur.  Overlain  by 
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Algonkian  cgls.  find  qtsites,  from  which  they  are  separated  by  an  erosion  interval 
of  unknown  extent,  the  overlying  Algonkian  cgl.  containing  quantities  of  pebbles 
of  Irving  greenstone.  At  first  the  Irving  was  assumed  to  be  a part  of  the  great 
Archean  complex  of  schists  and  gneisses  known  to  occur  near  by  in  Animas  Canyon, 
but  it  is  now  regarded  ns  early  Algonkian. 

W.  Cross  and  E.  Ilowe,  1905  (U.  S.  G.  8.  Needle  Mtns  folio.  No.  131).  Irving  green - 
stone. — A complicated  series  of  greenstone,  greenstone  porphyry,  and  greenstone 
schist,  with  subordinate  quartz-mica  schist  and  granite  gneiss,  and  a few  bands  of 
qtsite,  often  mushed  and  schistose.  Prominently  exposed  in  HE.  part  of  quad,  and 
composes  Irving  Peak.  Distinguished  from  underlying  Archean  schists  by  dis- 
tinctive character  of  certain  of  its  more  massive  members  and  by  presence  of  sed. 
rocks.  Actual  base  nowhere  seen.  Thickness  exposed  appears  to  be  at  least 
10,000  ft.  Overlain  uucon.  by  Vallecito  cgl.  Considered  to  be  most  probably  of 
Algonkian  age. 

On  1935  geol.  map  of  Colo,  this  fm.  was  assigned  to  Gunnison  River  series, 
which  comprises  the  oldest  exposed  pre-Camb.  rocks  in  Colo.  The  terms 
“Algonkian  system”  and  “Archean  system”  having  been  discarded  by 
U.  S.  Geol.  Survey,  the  Irving  greenstone  is  now  classified  as  pre-Camb. 

Isabel  sandstone. 

A name  applied  by  II.  R.  Wanless  (111.  Geol.  Sun*.  Bull.  60,  1931,  pp.  179- 
193)  to  an  undescribcd  ss.,  7 to  50  ft.  thick,  near  top  of  Pottsville  fm. 
(Penn.)  of  central  western  111.  Shown  on  p.  192  as  uncon.  overlain  by  a 
thin  bed  of  sli.  underlying  coal  No.  2,  and  ns  in  places  cutting  out  all 
beds  down  to  near  top  of  his  Bernadotte  ss.  Derivation  of  name  not 
stated. 

Isabella  stage. 

Quaternary : Puerto  Rico. 

B.  Hubbard.  1923  (N.  Y.  Acad.  Sci.  Scientific  survey  of  Porto  Rico  and  Virgin  Inland*, 
vol.  2,  pt.  1,  p.  95). 

Isabella  granodiorite. 

Late  Jurassic  (?)  : Southern  California  (Kernville  quadrangle). 

W.  J.  Miller,  1931  (T’nlv.  Calif.  Pub..  Bull.  Dept.  Geol.  Sci.,  vol.  20.  No.  9.  pp.  343- 
352).  Isabella  granodiorite. — A large,  generally  massive,  rather  variable  intrusive 
body  consisting  mainly  of  granodiorite.  Typical  occurrence  in  vicinity  of  Isabella. 
Grade*  into  granite,  also  through  quartz  diorite  into  diorite.  Is  distinctly  younger 
than  the  gabbro  diorite  that  cuts  Kernville  series.  May  be  late  Jurassic.  It  more 
or  less  intricately  cuts  Kernville  series  aud  the  intrusive  gabbro  diorite. 

Isanti  moraine. 

Pleistocene  (Wisconsin  stage)  : Eastern  Minnesota  (Isanti  County). 

F.  Leverett,  1932  (U.  8.  G.  8.  P.  P.  161,  p.  80).  Third  moraine  of  Rush  Lake 
morainic  system.  Named  for  occurrence  at  old  Isanti  village,  lMi  ml.  N.  of  present 
town  of  Isanti,  Isanti  Co. 

tlschua  sandstone. 

Upper  Devonian:  Western  New  York. 

E.  N.  Horsford,  1840  (N.  Y.  Geol.  Suit.  4th  Ann.  Kept.,  pp.  466.  469-470).  The 
l8Chua  sss.  are  developed  In  Allegany  Co.  at  a few  localities.  The  Iscbua  stone 
quarries,  lying  almost  wholly  in  town  of  Machlas,  contain  stone  with  which  there 
are  none  other  in  the  country  to  be  compared. 

G.  H.  Chadwick.  1924  (N.  Y.  State  Mus.  Bull.  251.  pp.  152-153).  Horsford  early 
appropriated  the  name  Ittchua  ss.  to  Cuba  ss.  lentil  of  Chemung  fm. 

Ishawooa  intrusives. 

Miocene:  Yellowstone  National  Park,  Wyoming. 

A.  Hague  et  al..  1904  (U.  S.  G.  8.  Mon.  32.  Atlas:  Canyon,  Lake  Crandall,  aud 
Ishawooa  sheets).  Ishawooa  intrusives. — Massive  andesite,  diorite,  and  granite 
porphyry  bodies  penetrating  the  late  basic  breccia  in  Ishawooa  quad.  Also  occurs 
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as  dike  rocks,  varying  from  dlorite  to  granite  porphyry,  breaking  through  tb  | 
late  basic  breccia  in  Canyon,  Lake,  and  Crandall  quads.,  Yellowstone  Park. 

Named  for  development  on  W.  side  of  Ishawooa  Mesa,  Yellowstone 
National  Park,  Wyo. 

tlshpeming  formation. 

Pre-Cambrian  (upper  Huronian)  : Northwestern  Michigan  (Upper  Penin- 
sula). 

C.  R.  Van  Rise  and  W.  S.  Bayley.  1895  (U.  S.  O.  S.  15th  Ann.  Rept..  p.  590  1 

Inhpeminp  fm. — Cgl.,  qtzite,  grfinerlte-magnetite  schist,  and  associated  roets. 
Underlies  Michlgamme  fm.  and  uncoil,  overlies  Ncgaunee  fm.  Includes  Bljiki 
and  Goodrich  qtzite.  Surrounds  and  underlies  Ishpeniing. 

Unnecessary  name,  the  Bijiki  and  Goodrich  both  being  recognized  in  ihr 
dist. 

Isidro  formation. 

Tertiary:  Mexico  ( Lower  California). 

A.  Heim,  1922  (Geol.  Mag.,  vol.  59,  p.  539). 

f Island  series. 

Upper  Cretaceous:  Southeastern  New  York  (Staten  Island)  and  south- 
eastern Massachusetts  (Marthas  Vineyard).  j 

L.  F.  Ward,  1895  (U.  S.  G.  S.  15th  Ann.  Rept.,  pp.  835-336).  Inland  srric*.—  I 
Ferruginous  concretionary  beds  extending  from  Staten  Island  to  Marthas  VIneyari 
and  considered  to  be  very  latest  phase  of  Potomac  fra. 

A.  Hollick.  1906  (U.  8.  G.  8.  Mon.  50).  The  Raritan  and  Cllffwood  [Magoth.v]  fam 
are -=  "Island  series"  of  Ward. 

Island  Creek  shale. 

Pennsylvanian : Eastern  Kansas  and  southeastern  Nebraska. 

R.  C.  Moore.  1931  (Runs.  Geol.  Soe.  5th  Ann.  Field  Conf.  Guidebook,  correlation 
chart).  Inland  Creek  *h.,  new  name;  underlies  Farley  Is.  and  overlies  Argentina 
Is. 

R.  C.  Moore,  1932  (Kant.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidelwok,  pp.  92,  97). 
[See  under  Wyandotte  la.  Derivation  of  name  not  stated.  On  p.  4G  Inlani 
Creek  *h.  Is  described  as  consisting  of  1 to  14  ft.  of  gray  arglll.  sh.] 

N.  D.  Newell.  1935  (Kans.  Geol.  Surv.  Bull.  21,  pp.  18.  60).  Inland  Creek  *h.  mewl 
of  Wyandotte  In. — Gray  arglll.  or  limy  sh.,  0 to  15  ft.  thick.  Overlies  Argentine  K 
memb.  anil  underlies  Farley  Is.  memb.  Named  for  Island  Creek,  In  N.  |>art  «t 
Wyandotte  Co.,  Kans.  Type  exposures  W.  and  8.  of  Wolcott. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  stated  that  Newell  is  author  of  tfai? 
name. 

Island  Hill  formation. 

Lower  Devonian:  Northeastern  Mississippi  (Tishomingo  County). 

W.  C.  Morse,  1928  (Jour.  Geol.,  vol.  36.  pp.  31-43).  Inland  Hill  fm.  consists  of  a 
few  layers  of  more  or  less  cherty  ami  siliceous  fossiliferous  Is.  with  a thin 
basal  Is.  cgl.  Thickness  3 ft.  Assigned  to  Orlskanlan  series.  Uncon.  underlies 
Whetstone  Branch  sh.  and  overlies  New  Scotland  Is.  Named  for  isolated  hill  on 
Yellow  Crock  about  3 ml.  above  Its  mouth.  The  fm.  Is  largely  confined  to  iti 
type  loc. 

W.  C.  Morse.  1930  (Miss.  Geol.  Surv.  Bull.  23),  gave  many  details  of  this  fm 
Thickness  3 ft. 

Island  Lake  series. 

Pre-Cambrian:  Manitoba. 

J.  F.  Wright,  1928  (Canada  Geol.  Surv.  Summ.  Rept.  1927,  pt.  B,  pp.  63.  71), 

Island  Mesa  beds. 

Upper  Devonian : Northern  central  Arizona. 

A.  A.  Stoyanow,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  500).  Twelve  nil.  NE. 
of  Jerome,  on  Verde  River,  and  SW.  of  Island  Mesa,  the  Increase  of  aren.  matter 
in  upper  part  of  Dev.  Is  appreciable.  The  little  shells  of  Camarotoechla  eximia  and 
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C.  sa  fat  Hi * found  in  Is.  at  Jerome  invariably  occur  in  as.  here.  Even  more  striking 
in  faunal  aspect  of  uppermost  layers.  The  usual  complex  of  Upper  Dev.  fauna  of 
Jerome  fm.  is  at  hand,  but  within  125  ft.  from  base  of  overlying  Redwall  Is. 
(Miss.)  there  are  40  ft.  of  grayish-lavender  thin-bedded  shnly  Is.  and  sh.  overlain 
by  8 ft.  of  massive  aren.  purplish-gray  Is.  containing  rich  Dev.  fauna.  Above  these 
beds  are  purplish  aren.  sh.  (11  ft.  thick)  and  ledge-forming  aren.  Is.  and  ss.  of 
same  color  (64  ft.  thick).  This  terminal  part  of  Dev.  of  north-central  Aria.,  under- 
lying the  Redwall  in  the  abrupt  cliff  of  the  plateau  and  attaining  thickness  of 
122  ft.,  is  not  represented  at  Jerome.  It  is  characterised  by  peculiar  assemblage 
of  Mollusca  and  is  here  designated  Island  Mesa  bed*. 

Island  Mine  conglomerate. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan  (Isle  Royale). 

A.  C.  Lane,  1898  (Mich.  Geol.  Surv.  vol.  6,  pt.  1,  pp.  99,  204,  206,  217,  and  pi.  I). 
Belongs  to  Marvine's  group  C [ = Eagle  River  group]. 

Named  for  occurrence  in  Island  mine,  Isle  Royale. 

Island  Run  sand. 

A subsurface  sand  in  Coneinaugh  fiik  (Penn.)  of  W.  Va.f  that  lies  at  or  near 
horizon  of  Morgantown  ss.  memb. 

Isle  La  Motte  marble. 

Ordovician  (Lower  and  Middle)  : Northeastern  New  York  and  northwestern 
Vermont  (northern  part  of  Lake  Champlain). 

E.  Emmons,  1842  (Geol.  N.  Y„  pt.  2,  dlv.  4,  geol.  of  2d  dint.,  p.  386).  Isle  La  Motte 
marble. — Black  Is.  remarkably  thick-bedded.  Character  connects  It  rather  with 
Birdseye  than  with  Trenton  Is.  Is  8 ft.  thick  at  Watertown  and  12  ft.  thick  at 
Isle  La  Motte.  Is  called  Bevcn-foot  tier.  Underlies  Trenton  Is.  and  overlies  Birds- 
eye [Lowvlllel  Is.  I As  thug  defined  applies  to  post-I.owville  part  of  Black  River 
group.  Isle  Lainotte  is  an  island  of  4,670  acres  in  Lake  Champlain  about  opposite 
village  of  Cbasy,  N.  Y.,  In  Rouses  Tolnt  quad..  Grand  Isle  Co.,  Vt.] 

W.  W.  Matlmr,  1843  (Geol.  N.  Y.,  div.  4,  geol.,  pt.  1,  p.  367).  Black  marble  of  Isle 
la  Motte  belongs  to  Black  River  Is. 

E.  Emmons,  1846  (N.  Y.  Nat.  Hist.  Agrie..  vol.  1,  btw.  pp.  113  and  206).  Isle 
Lu motte  marble  consists  of  7 to  30  ft.  of  black  finely  grunular  marble,  underlying 
Trenton  Is.  nnd  overlying  Birdseye  Is. 

C.  B.  Adams,  1846  (2d  Rept.  Geol.  Vt.,  p.  164).  late  la  Motte  In.  includes  the  several 
members  known  as  Chazy  and  Birdseye  Is.,  etc.,  since  they  are  most  fully  exhibited 
on  Isle  La  Motte. 

E.  Hitchcock,  1861  (Rept.  Geol.  Vt.,  vol.  1).  Black  River  Is.  or  Isle  La  Motte  marble 
consists  of  20  ft.  of  black  marble,  underlying  Trenton  Is.  and  overlying  Birdseye  Is. 
The  Isle  La  Motte  Is.  of  2d  Ann.  Rept.  Vt.  Geol.,  p.  164,  included  Blnck  River, 
Birdseye,  and  Chazy  Isa. 

H.  Ries,  1899  (X.  Y.  State  Geol.  17th  Ann.  Rept.,  pp.  357-370).  In  Champlain  Valley 
the  Black  River  Is.  Is  locally  known  as  Isle  Iximotte  marble.  Overlies  Birdseye  Is. 

G.  II.  Perkins,  1904  (4th  Rept.  Vt.  State  Geol.,  map  opp.  p.  113,  pp.  121-143).  Isle 
La  Motte  shows  following  exposed  fms. : Glacial  clay  ; Utica  sh. ; Trenton  Is. ; Black 
River  Is.;  Chazy  (643  ft.  thick  and  = major  part  of  “Isle  La  Motte  Is.”  of  early  Vt. 
geologists)  ; and  Bcckmantown  Is.  The  early  Vt.  geologists  were  so  impressed  by 
the  mass  of  Chazy  on  the  island  that  they  called  it  “Isle  La  Motte  Is.”  The  name 
Chazy  Is.  was  given  to  major  part  of  Adams'  Isle  La  Motte  Is.  by  Hall  and  Emmons 
after  the  fine  exposure  of  this  rock  at  Chazy  Village,  N.  Y.  The  only  area  of 
Black  River  Is.  on  the  islnnd  was  included  by  Adams  in  his  Isle  La  Motte  Is. 

G.  II.  Ferklns,  1916  (10th  Rept.  Vt.  State  Geol..  pp.  200-212).  Probably  best  exposure 
of  Chazy  In  all  Its  divisions  Is  on  Isle  La  Motte.  for  nowhere  else  in  Champlain 
Valley  are  these  so  well  displayed.  (Map  shows  that  Isle  La  Motte  comprises 
glacial  clay,  Utica,  Trenton,  Black  River,  Chazy,  and  Beekmantown.] 

Isle  Ln  Motte  sandstone. 

Lower  Ordovician:  Northwestern  Vermont  (northern  part  of  Lake  Chain- 
plain). 

n.  M.  Seely,  1906  (5th  Rept.  Vt.  State  Geol..  pp.  174-187).  Isle  La  Motte  ss.  is 
usually  the  base  of  Chazy  fm.  ln  Champlain  Valley.  Vt.  Named  for  Isle  La  Motte. 
Is  25  ft.  thick  at  the  Head,  on  Isle  La  Motte. 

H.  M.  Seely,  1910  (7th  Rept.  Vt.  State  Geol.,  pp.  257-813),  stated  his  Isle  La  Motte  ss. 
is  ferruginous  gs.,  so  named  for  large  development  on  island. 
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Isle  Royale  amygdaloid. 

Pre-Cambrian  (Keweenawun)  : Northern  Michigan. 

R.  D.  Irving,  1883  (U.  S.  G.  S.  Mon.  5,  p.  195).  Ulr  Royale  cupriferous  amygdaloid 
occurs  510  ft.  above  cgL  No.  8 in  I'ortage  Lake  section. 

Belongs  to  Central  Mine  group.  The  mineralized  part  is  Isle  Royale  lode. 

Named  for  occurrence  in  Isle  Royale  mine,  Houghton  Co. 

Isle  Royale  flow. 

Includes  Isle  Royale  amygdaloid  and  underlying  trap. 

Isle  Royale  trap. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

Name  long  in  use  locally.  Used  by  11.  S.  Butler  in  U.  S.  G.  S.  P.  P.  1+4, 
1029.  Is  the  trap  boil  underlying  the  Isle  Royale  amygdaloid,  and  forms 
basal  part  of  Isle  Royale  flotv. 

Islesboro  formation. 

Cambrian  (?):  Central  southern  Maine. 

G.  O.  Smith,  E.  S.  Bnstln.  nnd  C.  W.  Brown,  1907  <17.  S.  G.  S.  Penobscot  Bay  folio. 
No.  149,  pp.  2— 3).  iHlcaboro  fm. — A series  of  somewhat  metamorphosed  rock*, 
mainly  of  sod.  origin,  which  occupy  larger  part  of  Islesboro  and  neighboring  smaller 
inlands.  Lower  memb.  consists  of  slates,  schists,  calc,  shales,  impure  qtzites,  and 
small  amounts  of  pyroclastics,  but  si.  is  by  far  most  abundant  rock.  Lower  memb. 
Is  at  least  300  to  400  ft.  thick  and  probably  considerably  more.  Upper  memb.  U 
Coombs  Is.,  7 to  100  ft.  thick.  The  fur.  underlies  Battle  qtxite.  Assigned  to 
Camb.  (?).  Named  for  development  on  Islesboro,  Waldo  Co. 

On  1038  geol.  map  of  Maiue,  by  A.  Keith,  these  rocks  are  included  in  Ord. 
and  Cnmb.  block. 

f Itasca  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  Minnesota. 

Mapped  by  W.  Uphnin,  18!M  (Minn.  Geol.  and  Nat  Hist.  Sitrv.  22d  Ann. 
Kept.,  pi.  1,  p.  40).  Extends  eastward  from  . Lake  Itasca. 

This  name  is  no  longer  used,  because  detailed  mapping  by  F.  Leverett  has 
shown  that  the  morainal  belt  in  region  described  follows  a different 
course  from  that  indicated  by  Upham. 

It  as  can  till. 

A term  introduced  by  C.  [R.J  Keyes  for  a till  sheet  (of  Keewatin  lobe)  that 
he  considers  to  be  pre-Kansan  and  younger  than  his  Mningonan  till  sheet 
(See  Pan-Am.  Geol.,  vol.  47,  No.  5,  1027,  p.  352.) 

Ithaca  shale  member  (of  Portage  formation). 

Upper  Devonian : New  York. 

James  Hall,  1839  (N.  Y.  Cool.  Surv.  3d  Kept.,  pp.  318-325).  Ithaca  group. — Alter- 
nating slaty  and  compact  sh.  and  argill.  ss..  but  differs  from  underlying  strata  by 
fossils  ami  in  gome  particulars  in  lithologic  character.  Sometimes  contains  thin 
layers  of  impure  Is.  Underlies  Chemung  group  and  overlies  more  than  200  ft  of 
[unnumed]  argill.  sss.  and  shales  which  rest  on  Upper  Black  sh.  [Genesee  sh.] 
overlying  the  Tally  Is.  Named  for  occurrence  at  Ithaca. 

L.  Yanuxem,  1840  (N.  Y.  Geol.  Surv.  4th  Kept.,  p.  381).  A series  of  thin  ss.  flag* 
with  fucoides  resembling  those  below  the  Ithaca  separates  Chemung  group  from 
Ithuca  group. 

According  to  Yanuxem’s  19-12  rept  the  Chemung  “group”  overlies  Ithaca 
“group”  and  the  Ithaca  overlies  Portage  or  Nunda  group. 

E.  Emmons,  1840  (Agric.  N.  Y.,  vol.  1,  pp.  190-193).  Ithaca  group  is  included  in 
Chemung  group,  because  there  is  no  necessity  of  separating  the  Ithaca  from 
the  Chemung  group. 

II.  S.  Williams,  1882  (Am.  Ass.  Adv.  Sci.  Proc..  vol.  30,  pp.  1.80-191).  Ithaca  *h.  is 
proposed  for  a soft,  fragile  argill.  sh.,  very  similar  to  the  lighter-colored  masses 
of  Marcellus  sh..  and  found  well  represented  at  Ithaca,  forming  transition  beds 
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btw.  Portage  and  Chemung  rocks.  Total  thickness  about  25  ft.  Contains  plant 
beds  and  a recurrent  Hamilton  fauna.  Lower  bdy  not  clearly  defined,  but  where 
Bpirifcr  laevi s has  been  found  in  the  Portage  below,  the  top  of  this  sh.  is  observed 
to  He  50  to  60  ft.  above  highest  strata  containing  that  fossil. 

C.  S.  Prosser  and  II.  S.  Williams,  1888  (Am.  Inst.  Min.  Engrg.  Trans.,  vol.  16,  pp. 
945-046),  gave  following  downward  succession  of  strata:  Chemung;  Upper  Portage 
888.  and  shales  of  H.  S.  Williams,  600  ft.;  Middle  Portage  (consisting  of  Upper 
Ithaca,  200  ft.;  Typical  Ithaca,  100  ft.;  and  Lower  Ithaca,  150  ft.);  Lower 
Portage  sss.  and  shales,  250  ft. ; Genesee  shales. 

C.  8.  Prosser,  1893  (Am.  Jour.  Scl.,  3d,  vol.  46,  pp.  217-218).  Ithaca  group  of 
Vanuxem  or  middle  Portage  of  Prof.  Williams  Is  450  ft.  thick. 

J.  M.  Clarke,  1894  (N.  Y.  State  Mus.  47th  Ann.  Kept.,  p.  750).  Downward  succes- 
sion: Chemung;  Portage  ass.  of  Naples  section  (typical  Portage  1 Upper  Portage 
of  Ithaca  section;  Ithaca  or  Middle  Portage;  Lower  Portage;  Genesee. 

J.  M.  Clarke.  1897  (N.  Y.  State  Geol.  15th  Ann.  Kept.,  pp.  33-62).  Portage  group 
is  a series  of  nren.  deposits  representing  the  time  which  elapsed  from  close  of 
Hamilton  period  (Including  Tully  Is.  and  a portion  of  Genesee  si.  where  present 
(more  inclusive  than  the  Hamilton  of  modern  nomenclature! » to  opening  of 
Chemung  period.  The  historical  Ithaca  group  Is  the  sedlmentwl  equal  of  major 
part  of  entire  Portage  fra.,  and  Is  younger  than  Sherburne  sss.  or  lower  Portage 
beds. 

J.  M.  Clurke  and  D.  D.  Luther,  1904  (N.  Y.  State  Mus.  Bull.  63,  with  map).  The 

Ithaca  beds  of  Canandaigua  and  Naples  quads  nrc  divided  Into  Hill  flags  and 

sh.  above  and  Grimes  ss.  below.  They  overlie  Hatch  sh.  and  tings  of  Portage  beds 
(restricted!  anti  underlie  High  Point  ss.  of  Chemung  beds. 

II.  S.  Williams,  1906  and  1907  (Jour.  Geol.,  vol.  14.  pp.  579-598,  and  vol.  15,  pp. 
93-112 ; Am.  Ass.  Adv.  Scl.  Proc.,  vol.  56,  pp.  205—267).  Ithaca  sh.  in cmb.  of 
Nunda  fm.,  which  Is  strat.  equiv.  of  Portage  or  Nunda  group  of  Hall,  is  divided 
at  Ithaca  Into  Enfield  sh.  menib.,  550  to  800  ft.;  Ifhncn  sh.  memb.,  80  to  460  ft.; 
and  Sherburne  flugstone  memb.,  188  to  260  ft.  The  Ithaca  contains  a Rvticularla 
laevi * zone  at  top  and  Ithaca  Lingula  shales  (black  sh.)  at  base,  and  is  the 
typical  Ithaca  group  of  Hall  and  later  writers. 

C.  A.  Ilnrtnngel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  74).  In  western  N.  Y.  tho 
Portage  fin.  consists  of  the  beds  carrying  the  Naples  fauna  ; in  central  N.  Y.  of 
the  Sherburne  ami  Ithaca  beds  partially  intercalated  with  the  Naples  fauna;  in 
eastern  N.  Y.  of  the  Sherburne  and  Ithaca  beds  (marine)  overlain  by  Oneonta 
beds  (brackish).  The  Enfield  sh.  memb.  composes  greater  part  of  original  “Ithaca 
group”  of  Hall,  the  restricted  Ithaca  being  the  lower  part  of  Hall’s  “Ithaca  group.” 

II.  'S.  Williams,  1913  (U.  S.  G.  S.  I*.  I’.  79).  Portage  fm.  of  western  N.  Y.  is  divided 
into  Enfield  sh.  memb.  (top),  Ithaca  sh.  memb.,  and  Sherburne  memb.  (base).  It 
underlies  Cayuta  memb.  of  Chemung  fm.  and  overlies  Genesee  sh.  The  Oneonta 
ss.  of  Chenango  Valley  is  time  equiv.  of  upper  part  of  Ithaca  memb.  and  in  part 
younger  than  the  Ithaca. 

G.  H.  Chadwick,  1922  (Geol.  Soc.  Am.  Bull.,  vol.  34,  pp.  68-69).  The  Ithaca 
beds  of  Chemung  Co.  underlie  Enfield  sh.,  uncon.  overlie  Sherburne  ss.,  and  ure  = 
Grimes  ss.  and  Ilatcb  sh.  of  Steuben  and  Allegany  Counties. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  369),  defined  Ithaca  sh.  as  under- 
lying Enfield  sh.  and  overlying  Cashaqua  sh.  ( Sherburne  ss.),  and  included  them 
all  in  Portage  group. 

G.  II.  Chudwiek,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2,  pp.  314—352).  Naples 
group  divided  into  Enfield  or  Attica  memb.  above  (which  includes  Hatch  ami 
Bhinestreet ) ami  Ithaca  or  Bonyea  memb.  below  (which  includes  Cashaqua  and 
Middlesex).  Underlies  Cayuta  memb.  of  Chemung  group  and  overlies  Sherburne 
memb.  of  Genesee  group. 

Tho  U.  S.  Geol.  Survey  nt  present  treats  Ithaca  sh.  as  a memb.  of  Portage 
fm. 

Ithaca  facies  sub-group. 

Upper  Devonian:  Central  southern  New  York  (Ithaca  region). 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  pt.  1.  p.  202).  Ithaca  facies  sub- 
group of  Ithaca  region  divided  into  (descending)  Triphammer  sh.  memb..  Marathon 
ss.  memb.,  Williams  Brook  coquinite  memb.,  and  Cascudillu  sh.  memb.  Underlies 
Enfield  facies  sub-group  and  overlies  Middlesex  sh.  of  Genesee  group. 
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Iuka  formation. 

Mississippian  (early)  : Northeastern  Mississippi  (Tishomingo  County). 

W.  C.  Morse*,  1928  (Jour.  Geol.,  vol.  26.  pp.  21—43).  Iuka  fm. — In  Miss,  is  almo#* 
wholly  chert  and  pulverulent  silica.  At  one  or  two  places  in  Miss,  and  at  several 
places  in  Ala.  it  contains  Is.  as  well  as  chert.  Overlies  Carmack  Is.,  with  great 
uncon.,  and  is  separated  from  overlying  Alsobrook  fm.  by  a large  uncon. 

W.  C.  Morse,  1930  (Miss.  Geol.  Surv.  Bull.  22,  passim),  gave  many  details  of  Iuka  fm 
"Includes  all  beds  from  definite  uncon.  at  top  of  Carmack  Is.  to  base  of  Cheater 
series."  “Named  for  county  seat  of  Tishomingo  Co.,  Miss.,  around  which  ft  li 
more  or  less  exposed.” 

Ivan  limestone  member  (of  Thrifty  formation). 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  pp.  24,  31).  Iran  Is. 
lies  50  to  80  ft.  below  top  of  Thrifty  fm.,  of  Cisco  group.  Is  separated  frotr 
underlying  Avis  ss.  and  from  overlying  Blach  Ranch  Is.  by  shales  with  some 
Is.  ami  bb. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30,  p.  24;  Univ.  Tex.  Bull 
2132.  pp.  154-158).  Ivan  Is.  numb,  of  Thrifty  fm. — Light -yellowish  to  brownish 
gray  massive,  locally  nodular  unfossillferous  Is.,  2 to  8 ft.  thick.  Lies  35  to  80 
ft.  above  Avis  ss.  memb.  of  Thrifty  and  30+  ft.  below  Blacli  Ranch  Is.  mem1 
Not  traceable  very  far  to  NE.  but  has  been  mapped  Into  Eastland  Co.,  to  8. 
In  places  SE.  of  Breckenridge  a Is.  occurs  in  the  ss.  and  ah.  Interval  btvr 
Avis  ss.  and  Ivan  Is.,  but  it  is  distinguished  from  the  Ivan  by  numerous  fossa 

corals.  The  Ivan  Is.  is  same  as  “Speck  Mtn”  Is.  of  Drake  [1893]  of  Colorado 

River  Valley. 

Named  for  exposures  in  vicinity  of  Ivan,  Stephens  Co. 

Ivan  Creek  limestone. 

Same  as  Ivan  Is.,  the  original  name. 

Ivanhoe  limestone  member  (of  Shady  dolomite). 

Lower  Cambrian:  Southwestern  Virginia  (Wythe  County  region). 

C.  Butts.  1933  (Va.  Geol.  Surv.  Bull.  42,  p.  3 and  columnar  section  on  geoL 
map  of  Appalachian  Valley  of  Va.).  Ivanhoe  Is.  memb.  of  Shady  dol.  [See 
expla notion  under  Patterson  Is.  memb.  This  name  was  adopted  from  an  un- 
published ms.  by  L.  W.  Currier.] 

L.  W.  Currier,  1935  (Va.  Geol.  Surv.  Bull.  43).  Ivanhoe  Is.  memb. — Dense  mussiv 
is.  with  subordinate  dol.  beds  and  a few  tblu  red  shaly  or  sandy  partings.  Thick- 
ness 0 to  600+  ft.  Top  memb.  of  Shady  dol.  In  lead  and  zinc  region  of  SW. 

Va.,  from  Huddle  to  Bertha.  In  Austinvllle  basin  probably  represented  in  pari 

by  series  of  fosaillferous  Is.  beds  alternating  with  crystalline  dolomites.  Grades 
into  underlying  saccharoldal  dol.  memb.  of  Shady  and  underlies  Rome  fm.  Named 
for  exposures  at  and  around  Ivanhoe,  Wythe  Co. 

Ivy  Point  member. 

Middle  Devonian:  Central  New  York  (Skaneateles  quadrangle). 

B.  Smith.  1935  <N.  Y.  State  Mus.  Bull.  300,  pp.  11.  47).  Ivy  Point  memb.  of 
Ludloirirllle  sh. — Coarsely  bedded  and  hard  sh.  in  upper  and  lower  parts,  wltb 
softer  sh.  in  middle.  Coarse  layers  may  be  cross-bedded.  Land  plants  associated 
with  marine  invertebrates.  Thickness  50  ft.,  although  some  exposures  show 
thicknesses  in  excess  of  this,  and  type  section  seems  to  be  slightly  less.  Type 
section  Is  In  first  ravine  N.  of  Ivy  (or  Willow)  Point  on  E.  side  of  Skaneateles 
Lake,  about  mi  N.  and  slightly  W.  of  Spafford  Landing.  Base  of  the  Ivy 
Point  is  here  about  107  ft.  above  Staghorn  Point  submember  of  Otlsco  memb. 
of  the  Ludlowville.  Lower  15  or  20  ft.  show  some  cross-bedding. 

Iwana  green  schist. 

Post-Carboniferous  (?):  Eastern  Alabama. 

See  description  under  .. Hillabee  green  schist.  Is  intrusive.  Named  for 
exposures  about  Iwana,  Coosa  Co. 
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t Izard  limestone. 

Middle  and  Lower  Ordovician:  Northern  Arkansas. 

R.  A.  F.  Penrose.  Jr.,  1801  (Ark.  Geol.  Surv.  Ann.  Kept.  1X00.  vol.  1,  pp.  102,  112— 
113.  121-  124.  587-5031.  Izard  In.  suggested  by  J.  C.  Branner  for  massive  blue 
or  grayish  blue  Is..  280  ft.  thick,  overlying  sacclmroldal  ss.  and  underlying  St. 
Clair  Is.  [broad  and  abandoned  use  of  St.  Clair].  Sometimes  assumes  finely 
granular  seini-crystnlline  structure.  Weathered  surfa^  frequently  shows  very 
irregular  spots  and  lenticular  seams  of  buff-colored  earthy  appearance,  varying 
in  thickness  from  A to  % inch.  Near  top  are  frequently  strutn  of  cream- 
colored  or  dark  watery  blue  Is.  with  smooth,  even,  compact  structure  and 
conchoidal  fracture. 

Is  now  differentiated  into  Plattin  and  Joachim  lss.  at  its  type  loc. — 
Renters  Bluff,  SE.  Izard  Co.  (See  H.  D.  Miser,  U.  S.  G.  S.  Bull.  715G, 
11)20.) 

Jacalitos  formation. 

Pliocene  (lower) : Southern  California  (Coalinga  region). 

R.  Arnold  and  R.  Anderson,  1908  (U.  8.  G.  S.  Bull.  357).  Jacaliton  fm. — Sand, 
gravel,  clay,  and  ss..  1,600  to  3,600  ft.  thick,  with  characteristic  fauna.  Under- 
lies, in  places  probably  uncon.,  the  major  beds  of  blue  sand  that  are  charac- 
teristic of  lower  part  of  Etchegoin  fm.t  but  the  Jacalitos  also  includes  a great 
thickness  of  blue-sand  beds  at  its  summit  in  SE.  part  of  Kreyenhagcn  Hills. 
Uncon.  overlies  Santa  Margarita  fm.  Numed  for  exposures  both  N.  and  S. 
of  Jacalitos  Creek,  and  in  Jacalitos  Hills,  Fresno  Co. 

Some  California  geologists  are  applying  this  name  in  San  Joaquin  Valley 
to  cover  “Arnold’s  original  type  Jacalitos  and  about  1,000  ft.  of  strat. 
higher  beds.”  (See  H.  W.  Hoots  and  S.  C.  Herold,  Geol.  of  nat.  gas, 
A.  A.  P.  G.f  mT5,  pp.  127,  130.) 

Jackass  Mountain  conglomerate  group. 

Lower  Cretaceous:  British  Columbia. 

A.  R.  C.  Selwyn.  1872  (Canada  Geol.  Surv.  Rept.  1871-72,  p.  60). 

Now  referred  to  Kootenai  fm. 

Jackass  Mountain  group. 

Lower  Cretaceous:  British  Columbia. 

G.  M.  Dawson.  1877  (Canada  Geol.  Surv.  Rept.  1875  76,  pp.  253-255).  Exact 
syn.  of  Shasta  group  of  Calif. 

Jackflsh  Lake  conglomerate. 

Pre-Cambrian:  Ontario. 

J.  E.  Gill  and  J.  E.  Hawley,  1931  (Jour.  Geol.,  vol.  30,  p.  656). 

Jackfork  sandstone. 

Pennsylvanian  (early  Pottsvllle)  : Southeastern  and  central  southern 
Oklahoma  and  southwestern  Arkansas. 

J.  A.  Taff,  1002  (U.  S.  G.  S.  Atoka  folio.  No.  70).  Jackfork  nn. — Brown  and  drab 
to*.,  shaly  an.,  and  thin  hb..  3,800  ft.  thick.  Overlies  Htaudley  sh. 

J.  A.  Tuff,  1000  (U.  S.  G.  S.  Bull.  380,  p.  280).  Jock  fork  s».  of  Ouachita  Mtns  is 
5,000  ft.  thick,  overlies  Standley  sh.,  and  underlies  Caney  sh.  [not  true  Caney  and 
now  known  as  John n Valley  #fc.]. 

C.  W.  lioness.  1024  (Oklu.  Bur.  Geol.  Clrc.  No.  3).  My  own  observations  show  that 
Jackfork  nn.  of  McCurtain  Co.,  Okla.,  1h  10.000  to  13,618  ft.  thick,  provided  whole 
section  of  sss.  above  Stanley  sh.  be  included  in  one  fm.,  and  Indeed  there  Is 
no  means  of  dividing  It  on  lithological  grounds,  for  upper  part  is  in  no  wise 
different  from  lower  part,  and  there  Is  no  large  body  of  «h.  which  might  be 
taken  for  Caney  or  any  fm.  resembling  Atoka.  The  Jackfork  grades  Into  under- 
lying Stanley  sh.  The  Upper  Jackfork,  7,000  ft.  thick,  is  apparently  a sandy 
shoreward  phase  of  Atoka  fm.,  of  Penn,  age,  and  is  separated  from  Lower  Jackfork 
by  Morrow  beds  equlv.  to  Wapanucka  Is.  of  Arbuckle  Mtns.  The  Lower  Jackfork 
is  6,000  ft.  thick  and  overlies  Stanley  sh. 
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C.  N.  Gould,  1925  (Okln.  Geol.  Surv.  Hull.  35,  pp.  36-37).  Thorn  has  been  mtx* 
controversy  on  age  of  Jack  fork  ftn.  A Morrow  (lower  Penn.)  fauna  has  lees 
found  by  lioness  at  base  of  his  ‘‘Upper  Jackfork”  ss.,  which  ho  correlate**  with 
Atoka  frn.  Miser  therefore  excludes  “Upper  Jackfork”  of  lioness  from  Jackfork 
fm.  and  maps  It  ns  Atoka  on  State  map.  The  true  Jackfork  b.s.  is  classified  &> 
of  Miss,  nge  by  U.  S.  Geol.  Survey. 

H.  D.  Miser,  1925  (Okla.  Geol.  Surv.  Bull.  35,  p.  37.  footnote).  lioness  and  I 
went  together  In  1923  to  hfs  main  fossil  locality  In  his  Jackfork  ss.  In  hi? 
rept  he  correlates  the  fossil-bearing  beds  with  Wnpanucka  and  Morrow  fra?.  Tb- 
ss.  that  overlies  the  fossil -ben ring  horizon  Is  called  by  him  Upper  Jackfork  and 
the  88.  below  is  called  by  him  Lowtr  Jackfork,  because  It  looks  like  real  Jackfork 
and  not  like  Atoka.  If  we.  in  applying  fm.  names,  are  to  follow  time  equivalency 
instead  of  lithologic  character,  the  Upper  Jackfork  of  Hones*  should,  in  my 
opinion,  be  called  Atoka.  I have  so  called  it  and  shown  It  on  State  map.  Taf 
says  he  believes  lioness’  Jackfork  fauna  Is  not  from  real  Jackfork  but  from  Atoka. 

II.  I).  Miser  and  C.  W.  lioness,  1927  (Okla.  Geol.  Surv.  Bull.  44.  pp.  11—12).  Caney 
eh.  in  its  type  loc.  (Johns  Valley,  formerly  called  Caney  Basin  or  Cove,  in  upp»*r 
Cane  Creek  Valley,  6 ml.  N.  of  Eubanks,  Pushmataha  Co.,  Okla.)  rest*  on  Jackfork 
S8.  This  relation  holds  in  a fairly  large  part  of  Ouachita  Mtns  of  Okla.,  bet 
Caney  seems  to  overlap  progressively  both  Jackfork  and  Stanley  toward  NVY. 
in  northern  Atoka  and  southern  Pittsburg  Counties.  If  Caney  does  not  overlap 
Stanley  and  Jackfork,  It  is  possible,  as  suggested  by  lioness,  that  Stanley  aod 
Jackfork  are— parts  of  Caney  ah.  In  this  latter  case  the  Stanley  and  Jnckfork 
wedge  Into  the  Caney  laterally,  and  typical  Caney  sh.  that  rests  upon  Jackfork  «. 
may  be  one  of  southward-thinning  beds  of  sh.  The  true  relations  of  Caney, 
Jackfork,  and  Stanley  will  probably  be  discovered  In  time. 

The  Penn,  rocks  of  the  area  8.  and  E.  of  Ti  Valley-Choctnw  belt  of  Ouachita 
Mtns  of  SE.  Okla.  and  western  Ark.  are  now  divided  by  U.  S.  Qeol.  Survey 
into  (descending)  : Atoka  fm.,  6,000  ft.;  Johns  Valley  sh.,  0 to  1,000  ft. 
(formerly  included  in  Caney  sh.)  ; Jackfork  ss.f  5,000  to  6,600  ft.: 
Stanley  sh.t  6,000  to  10,000  ft.;  and  (in  Hot  Springs  quad.,  Ark.)  Hot 
Springs  ss.,  0 to  200  ft.  In  the  Ti  Valley-Choctaw  belt  of  Ouachita 
Mtns,  Okla.,  the  downward  succession  is  Atoka  fm.,  Wapanucka  Is-, 
Springer  fm.,  and  Caney  sh.  (now  restricted  to  Miss,  part  of  rocks 
formerly  called  Caney  sh.).  In  Arkansas  Valley  of  Ark.  the  Atoka  over- 
lies Jackfork  ss.  (See  H.  D.  Miser,  1034,  A.  A.  P.  G.  Bull.,  vol.  18,  No.  8.) 

Named  for  Jackfork  Mtn,  Pittsburg  and  Pushmataha  Counties,  Okla. 

tJacksboro  formation.  (In  Cisco  group.) 

Pennsylvanian:  Central  northern  Texas  (Jack  and  Young  Counties). 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol.  3,  pp.  133-145).  Jacksboro  fm. — 
Approx.  (50  ft.  of  Iss.  and  88.  with  a little  sh.  Contains  the  fnssiliferou* 
Campophyllum  bod  that  is  everywhere  recognized.  Top  momb.  is  Jacksboro  U., 
which  plnya  out  In  the  ss.  hills  SW.  of  Jacksboro  [Jack  Co.]  and  appears  again 
In  section  N.  of  Finis,  on  Mineral  Wells-Graham  road.  Is  present  only  In  Jack 
Co.  and  E.  part  of  Young  Co.  Basal  fm.  of  Cisco  div.  Underlies  Bunger  fm. 
and  overlies  Eastland  fm.,  of  Canyon  dlv. 

According  to  F.  B.  Plummer  and  R.  C.  Moore,  1922  (Tex.  Univ.  Bull.  2132 
p.  138  and  table  2),  Jncksboro  Is.  memb.  of  Graham  fm.  is  characterized 
by  Campophyllum  torquium , but  Campophyllum  bed  of  Drake  is  the  much 
younger  Gunsight  Is.  memb.  of  Graham  fm. 

Jacksboro  limestone  member  (of  Graham  formation). 

Pennsylvanian:  Central  northern  Texas  (Brazos  River  region). 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  vol.  3.  pp.  133-145).  Jacksboro  !«.,  top 
memb.  of  Jacksl>oro  fm.  [See  1919  entry  under  fJacksboro  fm.) 

F.  B.  Plummer  and  It.  C.  Moore,  1922  (Jour.  Geol..  vol.  30.  pp.  24.  31  ; Univ. 
Tex.  Bull.  2132,  pp.  127-143).  Jacksboro  l«.  lentil. — A 1«.  near  base  of  Graham 
fm.  (of  Cisco  group)  In  Brazos  River  Valley.  In  vicinity  of  Jacksboro  It  consists 
of  2 Is.  beds  separated  by  12  ft.  of  sandy  sh.  and  ss.  Total  thickness  of  memb. 
25±  ft.  Overlies  Finis  sh.  and  underlies  Gonzales  Creek  sh.  and  ss.,  all  members 
of  Graham  fm.  The  lower  Is.  bed  is  dark  gray  (weathering  rusty  yellow),  hard. 
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crystalline,  1 to  4 ft.  thick,  and  filled  with  CnmpophyUum  torqtiium.  The  upper 
la.  is  poorly  bedded,  massive,  shaly.  6 to  18  ft.  thick,  in  places  very  fosailiferous, 

and  5 or  6 ml.  to  8W.  changes  to  calc.  »».,  and  to  NE.  of  Jacksboro  grades 

into  shales. 

E.  H.  Sol  lards.  1933  (Univ.  Tex.  Bull.  3232,  p.  104),  transferred  Jacksboro  Is.  and 

Finis  sh.  to  Caddo  Creek  fm.,  and  stated  (p.  112)  that  Home  Creek  is.  inomb. 

includes  Jacksboro  Is. 

F.  B.  riumjner  and  J.  Hornberger.  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  pp.  62 -f), 
included  Finis  sh.  and  Gonzales  Creek  sh.  in  Graham  fm.  The  U.  S.  Geol. 
Survey  draws  base  of  Grabuin  fm.  at  top  of  Home  Creek  Is.  This  is  where  base 
was  put  by  F.  M.  Bullard  and  R.  H.  Cuyler,  1935  (Univ.  Tex.  Bull.  3501). 

Named  for  exposures  in  vicinity  of  Jacksboro,  Jack  Co. 

Jacksina  formation. 

Pre-Permian : Southeastern  Alaska  (headwater  region  of  Copper  and 
Tanana  Rivers). 

W.  C.  Mendenhall,  1905  (U.  8.  G.  S.  I'.  P.  41,  p.  26,  in  column  of  table  credited 
to  “Schrader,  geologic  reconn.  of  headwater  region  of  Copper  und  Tanana  Rivers, 
Alaska  : Prof.  Paper,  in  preparation”),  showed  Jacksina  fm.  opp.  Sil.  This  rept. 
by  Schrader  appears  never  to  have  been  published,  as  his  subsequent  duties 
called  him  to  the  States.  Above  is  only  known  use  of  Jacksina  fm. 

Jackson  formation. 

Eocene  (upi>er)  : Gulf  Coastal  Plain  (southwestern  Alabama  to  southern 
Texas). 

T.  A.  Conrad,  1856  (Phila.  Acad.  Nat.  Set.  Pruc.,  vol.  7,  pp.  257-258).  [Sec  1856 
entry  under  Vicfrs&wrp  group.] 

E.  W.  Hilgard,  1860  (Rept.  Geol.  and  Agric.  Miss.,  pp.  128-135).  Jackson  group. — 
Marls  and  soft  lss.,  the  marls  white  and  blue,  often  indurate.  [Fossils  listed.] 
ZeugloJon  common.  Thickness  80  ft.  Underlies  Red  BlutT  group,  which  seems  to 
be  intermediate,  in  position  and  fossils,  btw.  Vicksburg  group  above  and  Jackson 
group  below. 

E.  W.  Hilgard,  1867  (Am.  Jour.  Sci.,  2d,  vol.  43.  pp.  29-41).  Jackson  group  is 
present  at  Red  Bluff,  where  it  underlies  Red  Bluff  group. 

Most  early  repts  excluded  the  Red  Bluff  clay  (“group”)  from  the  Jack- 
son,  and  either  treated  it  as  distinct  from  the  Vicksburg  or  included  it 
in  the  Vicksburg.  The  Forest  Hill  (tMadison)  sand  has  also  been  both 
included  in  and  excluded  from  the  Jackson,  but  it  is  now  generally  agreed 
that  it  is  probably  approx,  contemp.  with  Red  Bluff  clay  and  more 
properly  belongs  in  Vicksburg  group.  (See  under  Red  Jiluff  clay.) 

C.  W.  Cooke,  1918  (Wash.  Acad.  Sci.  Jour.,  vol.  8,  No.  7,  pp.  187-190).  Typical 
Jackson  fm.  of  Miss,  is  composed  chiefly  of  more  or  less  calc,  clay  and  less 
prominent  sand  and  marl  beds,  divided  into  Yazoo  clay  memb.  above  [70  to  600  ft. 
thick]  and  Moodys  calc,  marl  memb.  below  [35  to  90  ft.  thick].  It  underlies 
Vicksburg  group  (Oilg.),  t lie  basal  fm.  of  which  is  Red  Bluff  clay  (marine)  and 
the  contemp.  Forest  Hill  sand  (shallow  water),  and  it  overlies  Claiborne  group 
(middle  Eocene).  Contains  a large  marine  fauna.  [Cooke  also  stated  (Ala. 
Geol.  Surv.  Spec.  Rept.  No.  14,  p.  274,  1926)  that  at  Its  type  loc.  (Jackson, 
Miss.)  the  fm.  consists  chiefly  of  massive,  plastic,  gray  clay  with  a sandy  shell  bed 
at  base.] 

The  Jackson  fm.  is  now  recognized  by  U.  S.  Geol.  Survey  from  southern 
Tex.  to  Tombigbee  River  in  SW.  Ala.  East  of  Tombigbee  River  in 
Ala.  and  in  western  Ga.  the  deposits  of  Jackson  age  arc  represented 
by  Ocala  is. ; farther  E.  in  Ga.  and  in  western  S.  C.  they  are  represented 
by  Barnwell  fm. ; in  eastern  S.  C.  they  are  represented  by  Cooper  marl 
(above)  and  Santee  Is.  (below).  The  Fayette  ss.  of  eastern  Tex.  is  also 
of  Jackson  age. 

Named  for  exposures  at  Jackson,  Miss.,  along  Pearl  River  and  Moodys 
Branch. 

See  also  Fayette  88. 
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tJackson  formation. 

Pennsylvanian:  Michigan  (Lower  Peninsula). 

A.  C.  Lane  ns  reported  by  M.  E.  Wadsworth,  1803  (Mich.  Geol.  Surv.  Kept.  1801 
and  1802,  p.  60).  Jack* on  coal  group. — Underlies  Woodville  sa.  and  overlies  1'nrina 
as.  Thickness  47+  ft. 

A.  C.  Lane,  1809  (IT.  S.  G.  S.  W.  S.  P.  30).  Jackson  Coal  Measure*. — Black  shales, 
fire  clays,  blnck  band  iron  ore,  coals,  nnd  ass.,  the  khs.  generally  white.  Thickness 
400  to  600  ft.  Uncon.  underlies  Woodville  ss.  and  overlies  Parma  ss. 

A.  C.  Lane,  1901  (Mich.  Miner,  voL  3,  No.  1,  p.  9).  We  are  considering  replacing 
Jackson  (preoccupied)  by  Saginaw. 

A.  C.  Lane,  1902  (Mich.  Geo!.  Surv.  vol.  8,  pt.  2,  map  at  end),  used  Saginaw  fm. 
for  the  beds  overlying  Grand  Rapid*  group,  thus  abandoning  “Jackson.” 

Named  for  exposures  at  Jackson. 

Jackson  limestone.  (In  Greene  formation.) 

Permian:  Southwestern  Pennsylvania  (Greene  County). 

J.  J.  Stevenson,  1907  (Oeol.  8oc.  Am.  Bull.,  vol.  18.  pp.  97.  110.  112).  Jackson  J*.— 
Tough,  impure,  rock,  containing  some  crystalline  sphalerite,  and  associated  with 
plant-bearing  shales  In  Jackson  Twp.  near  White  Cottage,  Greene  Co.  Exposed  in 
Center  and  Jackson  Twps.  Seems  to  be  persistent  for  at  least  30  mi.  Lies  about 
275  ft.  above  Nineveh  coal  and  about  30  ft.  below  Gilmore  ss. 

tJackson  rocks. 

A name  locally  applied  to  Marietta  ss.  in  Roane  Co.,  W.  Va,,  because  it 
weathers  into  fantastic  shapes  on  land  of  Mr.  Munson  Jackson. 

Jackson  sand. 

A subsurface  sand,  of  Miss,  age,  in  western  Ky.  nnd  Hart  Co.,  111.,  that  has 
been  identified  as  Cypress  ss.,  of  Chester  group.  (See  A.  A.  P.  G.  Bull., 
vol.  16,  No.  3,  p.  244,  1932.) 

Jackson  sand. 

A subsurface  sand,  of  Paleozoic  age,  in  Healdton  field.  Carter  Co.,  southern 
Okla.,  lying  lower  than  Healdton  sand  and  higher  than  Simpson  sand. 

Jacksonboro  limestone. 

Miocene  (lower)  : Eastern  Georgia  (Screven  County). 

W.  H.  Pall.  1892  (U.  S.  G.  S.  Bull.  84,  pp.  83-84).  Jacksonboro  U. — A stratum  of 
In.  containing  very  numerous  casts  of  shells  and  occasionally  a silicifled  specimen, 
on  the  whole  not  unlike  Tnmpn  Is.  This  stone  was  formerly  burned  for  lime. 
[Lists  fossils.]  The  section  here  [near  confluence  of  Brier  Creek  and  Beaver 
Dam  Creek,  which  together  form  a tributary  of  the  Savannah  River,  3 ml.  below 
Jacksonboro,  Screven  Co..  Ga.]  showed  5 ft.  of  ferruginous  sand  and  over  12  ft. 
of  compact  marly  rock  with  fossils.  At  present  the  presumption  Is  obviously  In 
favor  of  early  Mio.  age  of  this  deposit. 

W.  II.  Dali.  1903  (Trans.  Wagner  Free  Inst.  Sci.  1'hiia.,  vol.  3,  pt.  6.  p.  1.173). 
No  reasonable  doubt  the  horizon  of  Jacksonboro  white  Is.  is  practically  that  of 
Tampa  Is. 

Later  studies  of  T.  W.  Vaughan  and  C.  W.  Cooke  showed  this  Is.  to  be 
a bed  in  Tampa  Is. 

Jacksonburg  limestone. 

Middle  Ordovician:  Northern  New  Jersey. 

H.  B.  Kfimmel,  1908  (U.  S.  G.  8.  Franklin  Furnace  folio,  No.  161).  Jacksonburg  l *. — 
The  iss.  hitherto  called  Trenton  Is.  in  N.  J.  repts,  but  which  contain  fossils  of 
Ix>wvflle  [now  included  in  Blnck  River],  Blnck  River,  and  lower  Trenton  age. 
Thickness  185  to  150  ft.  Includes  (descending)  : (1)  Calc,  shales;  (2)  dark  blue 

. or  black  fosslliferous  Iss.,  30  to  40  ft.;  (3)  shaly  beds.  30±  ft.;  (4)  dark  blue 
or  black  fosslliferous  Iss..  30  to  40  ft.;  (5)  basal  cgl.,  few  Inches  to  50  ft.  At 
Jacksonburg.  Warren  Co.,  shale*  and  thln-bedded  shaly  Iss.  19  or  20  ft.  thick  occur 
at  base  of  section,  overlain  by  102  ft.  of  Is.,  and  top  of  section  Is  not  seen. 
Underlies  Martinsburg  sh.  and  uncon.  overlies  Klttatinny  Is. 
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Jacksonian. 

Time  term  used  by  some  geologists  to  cover  the  epoch  during  which  the 
Eocene  Jackson  fm.  ami  contemp.  beds  were  deposited  in  the  Coastal 
Plain. 

Jackson  Park  shale.  (In  Kanwaka  shale.) 

Pennsylvanian : Eastern  Kansas  and  southeastern  Nebraska. 

tt.  C.  Moore.  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  94,  96). 
Jackson  Park  sh.  is  applied  to  basal  memb.  of  Kanwaka  ah.  In  eastern  Kans. 
Underlies  Clay  Creek  Is.  [Derivation  of  name  not  stated.  On  p.  52  Jackson  Park 
sh.  is  stated  to  be  52  ft.  thick.] 

R.  C.  Moore.  1930  (Kans.  Geol.  Surv.  Bull.  22,  p.  170).  Jackson  Park  sh.  memb. — 
Basal  memb.  of  Kanwaka  sh.  Chiefly  bluish-gray  and  yellowish-brown  sandy  sh.. 
504-  ft.  thick  along  Kansas  River;  thins  to  less  than  1 ft.  in  Nebr.  Underlies 
Clay  Creek  Is.  memb.  Type  loc.  Jackson  Park,  SE.  part  of  Atchison,  Kans. 

t Jacksonville  formation. 

Miocene  (upper)  : Northeastern  Florida. 

W.  H.  Dali.  1*92  (U.  S.  G.  S.  Bull.  84.  pp.  124-125,  157,  158,  327).  Jacksonville  Is. — 
A porous,  slightly  phosphatlc  yellowish  roek,  derived  from  calc.  sand,  and  con- 
taining numerous  molds  of  fossil  shells  belonging  to  newer  Mlo.  fauna.  The  bor- 
ings at  Jacksonville  passed  through  what  uppeurs  to  have  been  this  rock  for 
nearly  300  ft.  Considered  to  be  younger  than  Alum  Bluff  fm.  and  older  than 
Grand  Gulf  group. 

G.  C.  Matson  and  F.  G.  Clapp,  1909  (Fla.  Geol.  Surv.  2d  Ann.  Kept.).  Jacksonville 
fm.  consists  of  light-gray  to  white  Is.  weathering  yellow,  and  light-gray  to  yellow 
clay  and  gray  sand,  with  some  chert  beds.  Is  contemp.  with  Choctuwhatchee 
marl  and  younger  than  Alum  Bluff  fra.  [group]. 

G.  C.  Matson,  1913  (Carnegie  Inst.,  vol.  4.  pp.  126-131).  [Same  definition  as  above. 
Thickness  given  as  400  to  500  ft.] 

C.  W.  Cooke  and  S.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Kept.),  Dali’s 
“Jacksonville  Is.”  and  “Manatee  River  marl,’’  which  It  has  been  found  impracticable 
to  map  separately,  are  here  included  In  Hawthorn  fm.  (of  Alum  Bluff  group), 
although  their  faunas  seem  to  be  younger  than  typical  Hawthorn.  (The  fauna 
of  tJacksonvllle  fm.  was  reported  by  T.  W.  Vaughan  In  1921  and  Julia  Gardner  in 
1924  to  be  upprr  Mio.  and  younger  than  Alum  Bluff  group,  which  is  lower  und 
middle  Mlo.  The  Hawthorn  fm.  is  lower  Mlo.  1 

Named  for  exposures  in  excavation  made  for  city  waterworks  at  Jackson- 
ville. 

Jacob  sand. 

Pleistocene:  Southeastern  New  York  (Long  and  Fishers  Islands)  and  islands 
of  southern  New  England  (Block,  Nantucket,  Marthas  Vineyard,  No  Mans 
Land,  and  probably  Cai>e  Cod). 

M.  L.  Fuller,  1905  (Geol.  Soc.  Am.  Bull.,  vol.  16,  pp.  367-390).  Jacob  sand  (inter- 
glaeial).  flue  gray  sands  or  the  equivalents,  40+  ft.  thick,  conformably  overlying 
Gardiner [s]  clay  on  Long  Island  and  eastward  to  New  England  islands  and  Cape 
Cod.  Conformably  underlies  Herod  gravel.  Correlated  with  Yarmouth  stage  of 
Mississippi  Valley. 

M.  L.  Fuller,  1914  (U.  S.  G.  S.  P.  P,  82).  Jacob  sand  of  Long  Island  and  Islands  to 
E.  Is  transitional  from  Gardiners  interglacial  stage  to  Herod  glacial  substage,  and 
seems  to  mark  the  first  Influx  of  new  material  on  the  advance  of  the  ice  sheet, 
bringing  to  a close  the  interglacial  stage  characterized  by  Gardiners  clay.  Time 
of  deposition  called  Jacob  stage.  Thickness  on  Long  Island  0 to  50  ft.  Named 
for  exposures  near  Jacob  Hill,  8 ml.  NE.  of  River  head,  L.  I. 

J.  B.  Woodworth  and  E.  Wlgglesworth,  1934  (Harvard  Coll.  Mus.  Comp.  Zool. 
Mem.,  vol.  52).  Jacob  sand  (transitional  btw.  Gardiners  day  and  Herod  gravel 
memb.  of  Manhasset  fm.)  occurs  on  Block,  Nantucket,  Marthas  Vineyard,  No  Mans 
Land,  and  probably  Cape  Cod.  Correlated  with  upper  part  of  Yarmouth  stage 
of  Mississippi  Valley,  Time  of  deposition  called  Jacob  stage. 

Jacob  stage. 

The  time  covered  by  deposition  of  Jacob  sand  (Pleistocene). 
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Jueob  sand. 

A subsurface  sand  in  lower  part  of  Jackson  fin.  (upper  Eocene),  in  Driscoll 
pool,  Duval  Co.,  SE.  Tex.  See  I.  R.  Sheldon,  1033  (A.  A.  P.  G.  Bull.,  voL 
17,  No.  7,  p.  819). 

Jacobsville  sandstone. 

Upper  Cambrian : Northern  Michigan. 

A.  C.  Lane  and  A.  E.  Seaman,  1007  (Jour.  Gool.,  vol.  15,  pp.  680.  692).  Rod  mad 
brown  ns.  striped  with  streaks  of  red  clay  sh.,  conglomeratic  where  It  laps  nptc 
older  fms.  Thickness  0 to  1,500+  (4,000?)  ft.  In  view  of  uncertainty  of  relation 
of  the  three  parts  of  the  Lake  Superior  sss.  ns  used  by  Houghton,  separate  name* 
seem  to  us  likely  to  be  useful,  aud  we  propose  not  only  the  term  Freda  a*.  Ur 
that  W.  of  the  Copper  Range,  but  the  term  Jacobsville  (from  Jacobsville,  wb. rr 
the  famous  quarries  of  Portage  redstone  occur)  ss.  for  that  E.  of  the  Copper  Rang*, 
and  we  suppose  this  term  may  apply  to  all  the  Lake  Superior  ss.  skirting  the 
coast  at  intervals  to  Grand  Islund,  while  the  term  J/wsisiny  ss.  is  to  apply  to 
upper  250  ft.  of  Lake  Superior  ss.  which  crosses  the  bluffs  back  of  Muniaing.  dlj.« 
southerly,  and  is  white  or  light  colored.  Relations  to  Freda  ss.  undet.,  and  maj 
be  same  fm 

Named  for  exposures  at  Jacobsville,  Houghton  Co. 

Jacque  Mountain  limestone  member  (of  Maroon  formation). 

Permian:  Western  central  Colorado  (Tcnmile  district). 

S.  F.  Emmons,  1898  (U.  S.  G.  S.  Tenmile  Special  folio.  No.  48).  Jacque  Mtn  Is. — 
Light  bluish  gray  Is.,  characterized  by  an  oolitic  structure  in  certain  layers.  Top 
mernb.  of  Maroon  fm.  Conformably  overlain  by  Wyoming  fm.  [Map  shows  upper 
part  of  Maroon  fm.  exposed  on  lower  slopes  of  Jacque  Mtn  and  Jacque  Ridge,  and 
that  upper  part  of  Jacque  Gulch  is  cut  in  upper  part  of  the  Maroon.] 

The  present  approved  detlnition  of  Maroon  fm.  Is  for  the  beds  above  the 
tWeber  grits  and  below  Morrison  fm.,  including  the  beds  called  “Wyoming 
fm.”  by  Emmons  at  the  time  he  defined  Jacque  Mtn  Is.  The  Jacque  Mtn 
Is.  is  not,  therefore,  the  top  memb.  of  Maroon  fm.,  but  occurs  near  the 
middle  of  the  Maroon  as  now  recognized. 

Jacumba  volcauics. 

Early  Quaternary  or  late  Tertiary:  Southern  California  (San  Diego  and 
Imperial  Counties). 

W.  J.  Miller,  1935  (Calif.  Jour.  Mines  and  ©eol.,  vol.  31,  No.  2,  pp.  138-140.  map) 
Jacumba  volcanics. — Extrusive  rocks  well  exposed  In  several  areus  N.  to  E.  of 
Jacumba.  in  southern  Peninsular  Range.  Under  microscope  are  ollviue  basalts. 
Extensively  eroded.  Thickness  several  hundred  ft.  Rest  on  Table  Mtn  fm.  Ar« 
late  Tert.  or  early  Quat. 

Jagger  Bend  limestone.  (In  Belle  Plains  formation.) 

Permian:  Central  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  421,  426).  Jaggvt 
Bend  bed. — To  S.  mostly  alternating  flaggy,  smooth  Is.,  carbonaceous  shaly  la.,  and 
carbonaceous  clay,  25  to  75  ft.  thick.  Fosslliferous.  To  N.  carbonaceous  nature 
not  so  apparent.  Memb.  of  Albany  div.  Underlies  Valera  bed  and  overlies  bed 
No.  8 (50  to  75  ft.  of  clay). 

F.  B.  Plummer  and  U.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132.  p.  195).  Jaggtr 
Bend  Is.  is  a memb.  of  Belle  Plains  fm.  (middle  fin.  of  Wichita  group).  Under 
lies  Valera  sli.  memb.  and  overlies  “bed  No.  8”  ah.  of  Drake. 

Named  for  Jagger  Bend  of  Colorado  River,  central  Texas. 

Jameco  gravel  (also  formation). 

Pleistocene:  Southeastern  New  York  (Long  and  Fishers  Islands)  and 
islands  of  southern  New  England  (Block  Island,  Marthas  Vineyard,  and 
probably  Cape  Cod  and  Nantucket  Island). 

A.  C.  Veatcb,  1903  (Jour.  Geol.,  vol.  11,  pp.  766—776).  Jameco  gravels  (glacial). 
100  ft.  thick.  Underlie  Snnkuty  beds  and  uncon.  overlie  glacial  gravels  35  to 
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325  ft.  thick,  which  arc  believed  to  represent  Pensauken  of  N.  J.  Named  for 
Jameco  pumping  station  of  Brooklyn  water  works,  a few  ml.  8.  of  Jamaica, 
N.  Y.,  where  borings  first  revealed  the  beds.  Correlated  with  Kansan  glacial 
stage  of  Mississippi  Valley. 

M.  L.  Fuller,  1905  (Geol.  Soc.  Am.  Bull.,  vol.  16,  pp.  367-390).  Jamcco  gravel. — 
Stratified  glacial  gravels.  40  to  100  ft.  thick.  Conformably  underlie  Gardiner 
clay  and  uncon.  overlie  Mannetto  gravel.  Correlated  with  Kansan. 

A.  C.  Veatch,  1906  (U.  8.  G.  S.  P.  P.  44).  Jamcco  gravel  of  Long  Island  con- 
sists of  dark-colored  sands  and  gravels  that  vary  considerably  in  coarseness 
and  are  distinguished  by  small  percentage  of  contained  quartz.  Underlies  Sanknty 
fm.  and  overlies  Mannetto  gravel. 

M.  L.  Fuller.  1906  (Sci.,  n.  s.,  vol.  24,  pp.  467-469).  Jamcco  gravels,  100  ft. 
thick,  granitic,  often  sandy.  Regarded  ns  outwnsh  from  second,  probably  Kansan, 
glacier.  Writer  in  1904  recognized  this  fm.  in  cliffs  of  Block  Island,  Marthas 
Vineyard,  and  Cape  Cod.  Underlies  Gardiner  clay  and  uncon.  overlies  Mannetto 
of  Veatch. 

M.  L.  Fuller,  1914  (U.  S.  G.  S.  P.  P.  82 ».  Jameco  gravel,  glacial  gravel,  50  to 
100  ft.  thick  on  Long  Island.  Jameco  stage  applied  to  time  during  which  the 
deposit  was  laid  down,  which  is  tentatively  correlated  with  Kansan  stage  of 
Mississippi  Valley.  Underlies  Gardiners  clay  and  uncon.  overlies  Mannetto 
gravel. 

J.  B.  Woodworth  and  E.  Wiggles  worth,  1934  (Harvard  Coll.  Mus.  Comp.  Zool. 
Mem.,  vol.  52).  Jameco  gravel  on  Block  Island  and  probably  on  Nantucket 
Islund  and  Cape  Cod.  Jameco  fm.  on  Marthas  Vineyard,  where  it  is  divided  into 
(descending):  Mnshup  till  member,  0 to  10  ft.;  coarse  gravel;  ferruginous 
boulder  bed.  Underlies  Gardiners  clay  and  overlies  Mannetto  fm.  Time  covered  by 
its  deposition  Is  called  Jameco  stage  and  correlated  with  Kansan  stage  of 
Mississippi  Valley. 

Jameco  stage. 

The  time  covered  by  deposition  of  Jameco  gravel. 

t Jamesburg  formation. 

Pleistocene:  New  Jersey. 

R.  D.  Salisbury.  1894  (N.  ,T.  Geol.  Sarr.  Ann.  Rept.  1893,  pp.  60-72).  Jamesburg 
fm. — Tlie  third  yellow  gravel  fm.  Consists  of  gravel,  sand,  and  loam,  loam 
perhaps  most  abundant.  Includes  itcbbles  from  Beacon  Hill  gravel  and  from 
Pensauken.  Not  distinctly  stratified.  Thickness  8 to  12  ft.  Uncon.  overlain 
by  fourth  yellow  gravel  fm..  and  uncon.  underlain  by  Pensauken  fm.,  the  second 
yellow  gravel  fm.  Well  exposed  In  upper  part  of  railway  excavation  near 
Jamesburg. 

Practically  a synonym  of  Cape  May  fm.,  and  its  use  lias  lieen  discontinued. 

t James  River  series. 

Lower  Cretaceous:  Eastern  Virginia. 

L.  F.  Ward,  1895  (U.  8.  G.  8.  15th  Ann.  Rept.,  p.  318).  James  River  series  or 
Basal  Clogs  of  Potomac  fm. — As  seen  on  James  River  it  consists  of  very  coarse 
gray  sand,  not  distinguishable  from  and  perhaps  same  as  that  of  Rappahannock 
series.  Contuius  great  number  of  clay  lenses  and  clay  balls.  I am,  however, 
disposed  to  refer  the  coarse  sands  of  James  and  Appomattox  Rivers  to  Rappa- 
hannock series  and  to  confine  James  River  series  to  the  underlying  clay  deposits: 
but  as  these  clays  are  often  actually  embedded  in  the  sands,  tills  would  require 
assumption  they  have  all  been  transported  and  redeiioslted.  For  the  smaller 
clay  pellets,  clay  balls,  and  clay  lenses  this  assumption  is  abundantly  sus- 
tained, but  some  of  the  clay  lenses  form  strata  sometimes  100  ft.  in  length  and 
a few  ft.  thick.  The  series  Is  well  developed  on  James  River  from  Richmond  to 
Dutch  Gap  Canal,  on  Appomattox  from  below  Petersburg  to  near  Its  mouth,  and 
and  on  W.  bank  of  Potomac  btw.  Mount  Vernon  and  Aqula  Creek. 

W.  B.  Clark  and  B.  L.  Miller,  1912  (Va.  Geol.  Surv.  Bull.  4).  James  River  series 
and  part  of  Rappahannock  and  Aquia  series  of  Ward  are  included  in  Patuxent  fm. 

James  River  shale. 

Devonian  (?):  Southwestern  Missouri. 

E.  M.  Shepard,  1905  (Bradley  Geol.  Field  Sta.  Drury  Coll.  Bull.,  vol.  1,  pt.  2.  pp. 
56.  67).  James  River  shales. — Bluish  black,  slightly  carbonaceous  soft  and  fre- 
151627°— 38 66 
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quently  fosslliferous  shales,  thin-bedded  and  often  accompanied  by  pyrites.  Under- 
lie Kings  [King]  is.  and  overlie  Maquoketa  shales.  Same  as  Eureka  ah. 

The  1922  geol.  map  of  Mo.  shows  that  the  fms.  along  and  near  James 
River  consist  of  Jefferson  City  dol.  overlain  by  undiff.  Mississippian  fms.. 
in  which  are  included  all  beds  above  Craghead  Creek  sh* 

Janies  River  formation. 

Ordovician : Nova  Scotia. 

M.  Y.  Williams,  1911  (Canada  Geol.  Surv.  Sumtu.  Kept.  1910,  p.  241). 

Ja mestown  conglomera te. 

Upper  Devonian:  Western  New  York. 

G.  D.  Harris.  1891  (Am.  Geol..  vol.  7.  pp.  164-174).  fin  text  he  refers  to  the  cgl. 
funning  top  memb.  of  Chemung  group  at  Jamestown.  N.  Y.,  as  Jamestown  cgl. 
and  Jamestown  well  cgl.,  and  says  It  lies  662  ft.  lower  than  horizon  of  Panama 
cgl.J 

Only  record  of  name.  See  also  t Chemung  eg 1. 

Jamestown  limestone  member  (of  McLeansboro  formation). 

Pennsylvanian:  Southwestern  Illinois  (Perry  County). 

A.  II.  Bell,  C.  Ball,  and  L.  McCabe,  1921  (111.  Geol.  Surv.  Press  Bull.  No.  19 ). 
Jamestown  Is.  memb. — Dark-blue  Is.,  2%  ft.  thick,  containing  Productua  sp.  Top 
lies  4%  to  7 ft.  below  Bankston  Fork  Is.  memb.  and  base  lies  18  ± It.  above 
Herrin  (No.  6)  coal  in  vicinity  of  Pinckneyville  and  Jamestown,  Perry  Co. 
Typically  exposed  in  vicinity  of  Jamestown. 

James vllle  limestone. 

Silurian:  Central  New  York  (Onondaga  County). 

B.  Smith,  1929  (N.  Y.  State  Mus.  Bull.  281,  pp.  26.  27,  30-31).  Jamesville  Is. — 
Rather  dark-blue  Is.  replete  with  stromatoporoids  and  corals.  Thickness  0 to  20 
ft.  Best  seen  In  E.  part  of  Onondaga  Co.  In  W.  part  of  county  thickness  Is 
reduced  by  erosion.  Included  in  Manlius  group.  Conformably  underlies  Pools 
Brook  Is.  and  overlies,  with  sharp  contact,  Clark  Reservation  Is.  Included  in 
Manlius  in  Vanuxem’s  1842  rept.  p.  115.  Has  been  classed  as  Helderberglan. 
or  probably  Ilelderbergian,  by  some  authors.  Named  for  Jamesville,  town  of 
De  Witt,  Onondaga  Co.  Type  section  is  at  “Green  Lake*’  State  Park  (Clark 
Reservation),  W.  of  Jamesville. 

B.  Smith,  1935  (N.  Y.  State  Mus.  Bull.  300,  p.  18).  I See  1935  entry  under 
Manlius  /*.] 

Jam*  Low  sandstone.  (In  Conemnugh  formation.) 

Pennsylvanian:  Northern  West  Virginia. 

IX  B.  Reger.  1916  (W.  Va.  Geol.  Surv.  Kept.  Lewis  and  Gilmer  Counties,  p.  153). 
Jane  Lew  ss. — Massive,  greenish  gray,  weathering  to  dark  brown,  fine  grained, 
micaceous,  and  somewhat  shaly  ss.,  10  to  15  ft.  thick.  Overlain  by  30  to  60  ft. 
of  Pittsburgh  red  sh.  and  underlain  by  42  ft.  of  Pittsburgh  red  sh.  Exposed  on 
Hackers  Creek,  just  E.  of  Jane  Lew,  Lewis  Co. 

Jasper  conglomerate. 

Pre-Cambrian:  Northwestern  Iowa  und  southwestern  Minnesota. 

C.  r R. 3 Keyes,  1914  (Iowa  Acad.  Scl.  Proc.,  vol.  21,  p.  187  ; Set.,  n.  s..  vol.  40.  p. 
144).  Jasper  cgl. — Cgls.,  30  ft.  thick,  comprising  basal  fm.  of  Animikean  series. 
Older  than  Sioux  qtzite. 

Probably  named  for  Jasper,  Pipestone  Co..  Minn. 

Jasper  limestone. 

Lower  Ordovician  (Chazy  or  older)  : Northern  Arkansas  (Eureka  Springs. 
Harrison,  and  Yellville  quadrangles). 

A.  H.  Purdue  and  II.  D.  Miser,  1916  (U.  S.  G.  S.  Eureka  Sprlngs-Harrison  folio.  No. 
202).  Jasper  Is.— Consists  of  Is.  interbedded  with  considerable  ss.  The  Is.  Is 
even-bedded,  grayish  blue,  noncrystalline.  In  layers  few  inches  to  4 ft. ; conchoidal 
fracture ; numerous  minute  cavities  filled  with  colorless  calcite  crystals.  Some 
of  sss.  are  5 ft.  thick : are  most  abundant  ami  thickest  near  base.  Basal  bed  of 
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fm.  Is  whit*?,  friable  ss.  8 to  20  ft.  thick.  Total  thickness  of  fra.  0 to  50  ft. 
Enron,  underlies  Fern  vale  Is.  ami  uncon.  overlies  [so-called]  Joachim  Is.  Named 
for  Jasper,  Newton  Co. 

E.  T.  McKnight,  1935  (U.  S.  G.  8.  Bull.  853).  The  so-called  Joachim  Is.  of  Eureka 
Sprinps-IIarrison  folio  is  a part  of  Everton  Is.  The  Jasper  Is.  uncon.  underlies  true 
St.  Peter  H8.  and  over  11**1  Everton  fm.  Writer  believes  more  work  may  prove  that 
it  properly  belongs  to  Everton  fm.,  with  which  it  is  closely  associated. 

LisjH'r  series. 

Pre-Cambrian : Alberta* 

J.  A.  Allan,  P.  8.  Warren,  and  R.  L.  Rutherford,  1932  (Roy.  Soc.  Canada  Trans.,  3d 
«er.,  vol.  26,  sec.  4,  p.  231). 

Jasper  Creek  shale.  (In  Graford  formation.) 

Pennsylvanian:  Central  northern  Texas  (Wise  County). 

G.  Scott  and  J.  M.  Armstrong,  1932  (Unlv.  Tex.  Bull.  3224,  p.  33).  Jasper  Creek 
shales. — Shales  with  4 ssk.,  each  10  to  15  ft.  thick.  The  shales  arc  light- colored, 
with  yellow  and  brown  beds;  are  often  sandy  or  carry  thin  beds  of  ripple-marked 
88.  flags.  The  sss.  pinch  out  to  NE.  and  the  shales  change  to  Is.  on  N.  side  of 
Trinity  River.  Thickness  300+  ft.  Lie  In  valley  of  Jasper  Creek  and  on  the 
slopes  of  escarpment  to  W.  Are  exact  at  rat.  equlv.  of  Chico  Ridge  Is.  to  N.  of 
Trinity  River.  Contain  characteristic  Graford  fossils  and  belong  in  that  fm. 

Jasper  Knob  zone.  (In  Negaunee  formation.) 

Pre-Cambrian  (middle  Huron  Ian)  : Northern  Michigan  (Marquette  County). 

J.  L.  Adler.  1935  (Jour.  Geol.,  vol.  43,  No.  2,  pp.  113-132).  Jasper  Knob  cone  of 
Segnunce  fm. — Typically  thin  straight-bedded  (characteristic  feature)  layers  of 
Jasper  btw.  which  are  intercalated  usually  thinner  layers  of  specularite;  the  non- 
speculur  iron  oxide  is  chiefly  martit**  and  magnetite.  Outcrops  examined  show  that 
a few  lenses  of  very  subordinate  extent  contain  white  or  gray  chert  and  blue 
hematite,  more  of  which  may  exist  in  lower  part  of  this  Bone  around  Negaunee. 
At  base  a few  soft  ore  bodies  rest  on  the  dolerlte  sill.  Not  unlikely  that  In  places 
Jasper  Knob  zone  rests  on  Corning  Creek  zone  of  the  Negaunee.  Type  loc.,  SE. 
part  of  Ishpeming,  N.  slope  of  Jasper  Knob. 

Jay  granite. 

A name  casually  applied  by  F.  W.  Topliam  (Geol.  of  Maine,  Dept,  of  Geol. 
Union  Coll.  Schenectady,  p.  66,  1932 — a mimeographed  thesis)  to  middle 
Si!,  granite  quarried  at  North  Jay  quarries. 

Jefferson  limestone.  (Also  Jefferson  dolomite.) 

Middle  Devonian:  Montana  (widespread),  western  Wyoming,  southeastern 
and  south-central  Idaho,  northern  Idaho,  northern  Utah. 

A.  C.  Penle,  1893  (TJ.  8.  G.  8.  Bull.  110).  Jefferson  tss. — Brown  and  black  crystalline 
las.,  640  ft.  thick.  Underlie  Thr**e  Forks  shales  and  conformably  overlie  Gallatin 
fm.  Well  exposed  In  hills  on  both  sides  of  Missouri  River  just  below  junction  of 
the  Three  Forks  of  the  Missouri,  and  on  both  sides  of  the  JefTerson  a few  mi.  above 
Its  mouth,  In  Three  Forks  quad.,  SW.  Mont. 

Jefferson  gas  sand. 

A subsurface  sand,  of  Miss.  age.  in  central  Okla.,  which  lies  15  ft.  below 
Lyons-Quinn  sand  and  above  Ingraham  sand. 

t Jefferson  dolomite. 

An  abbreviated  form  of  Jefferson  City  dol.,  employed  by  C.  [IL]  Keyes. 

Jefferson  City  dolomite. 

Lower  Ordovician  (Beekmantown) : Missouri  and  northern  Arkansas. 

A.  Winslow.  1894  (Mo.  Geol.  Surv.  vol.  6.  pp.  331,  373,  375).  Jefferson  City  Is  — 
Mag.  Isg.,  175  ft.  thick,  underlying  Roubidoux  or  Sacchnroidnl  ss.  fnot  Roubidoux, 
but  St.  Peter  ss.j  and  overlying  Moreau  ss.  [Roubidoux  fm.J  in  central  Mo.  Forms 
top  port  of  Gasconade  is.  [an  early  broad  usage  of  Gasconade]. 

Until  1911  the  name  Jefferson  City  Is.  was  applied  to  all  rocks  In  Mo.  under- 
lying “Saccharoidal  ss.”  and  overlying  Roubidoux  fm.,  and  it  has  been 


Digitized  by  Google 


1042  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


thus  applied  in  some  later  repts.  In  1911  (Geol.  Soc.  Am.  Bull.,  toL  2L 
pi.  27)  E.  O.  Ulrich  defined  Jefferson  City  Is.  as  indicated  by  followux 
succession  (downward):  St.  Peter  ss. ; Everton ; uncon.;  Yellville  R; 
uncon.;  Jefferson  City;  Koubidoux.  According  to  A.  II.  Purdue  and  H.  D. 
Miser,  1916  (U.  S.  G.  S.  Eureka  Springs-Ilarrison  folio.  No.  202.  p.  5> . 
the  Jefferson  City  Is.  of  Ulrich’s  1911  rept  cited  above  included  Cotter 
dol.  and  Jefferson  City  dol.  of  present  nomenclature;  and  in  1012  Ulrich 
determined  that  his  Cotter  dol.  is  younger  than  Jefferson  City  dol.  at  its 
type  loc.,  and  restricted  Jefferson  City  to  the  IkhIs  beneath  the  Cotter. 
This  is  present  commonly  accepted  definition.  (See  also  under  fJcfferso* 
City  group.) 

Named  for  exposures  at  Jefferson  City,  Cole  Co.,  Mo. 

t Jefferson  City  group. 

Lower  Ordovician  (Beekmantowu) : Missouri. 

C.  L.  Dake,  1021  (Univ.  Mo.  School  Minos  nnd  Mel.  vol.  0,  No.  1).  In  published  M* 
repts  Jefferson  City  Ik  made  to  include  everything  from  Houhidoux  below  to  Kverc-  a 
Is.  above.  Ah  a result  of  recent  work  this  fm.  is  now  split  up  into  Jefferson  Cstt 
restricted  at  base,  followed  by  Cotter  and  Powell.  While  It  is  still  iinpossiM- 
over  most  of  Ozark  region  to  draw  boundaries  btw.  these  units,  it  Ih  thought 
to  call  attention  to  known  presence  of  each,  since  it  allows  a more  thorough  coo- 
purison  with  adjacent  regions.  The  term  Jefferson  City  group  will  be  used  to  ja 
dlcate  all  three. 

Jeffersonian  stage. 

Pleistocene;  Central  northern  Oregon. 

E.  T.  Hodge,  1930  (Monthly  Weather  Rev.,  vol.  58,  pp.  405—411).  Jeffersonian  sia& 
( Pleistocene ). — The  younger  epoch  of  glaciation  and  great  precipitation  in  Oret 
PosHibly  correlates  with  Vashon,  the  youngest  glacial  epoch  of  Wash.,  and  with 
Wisconsin  stage  of  No.  Am.  Not  as  extensive  as  Cascadian  stage.  Nearly  one- 
third  of  Mount  Jefferson  was  cut  away  from  Its  E.  side  by  great  Plelst.  glaciers. 

Jeffersonville  limestone. 

Middle  Devonian:  Indiana  and  north-central  Kentucky. 

E.  M.  Kindle,  1899  (Bulls.  Am.  Pal.,  vol.  3,  No.  12,  pp.  8.  23,  110).  Jefferson tillr 
Is. — La.,  about  20  ft.  thick,  underlying  Sellcrsburg  Is.  and  overlying  Niagara  Is. 

Contains  Onondaga  fossils.  Regarded  as  probably =Columbus  Is.  of  Ohio. 

Named  for  Jeffersonville,  Clark  Co.,  Ind. 

Jellieo  formation. 

Pennsylvanian:  Northern  Tennessee  coal  field. 

L.  C.  Glenn,  1925  (Tenn.  Geol.  Surv.  Bull.  33B,  pp.  14,  18-21).  JelUco  fm. — Applied 
to  50O  or  600  ft.  of  rocks  overlying  Briceville  sh.  nnd  underlying  Scott  sh.  in 
northern  Tenn.  coal  field.  The  rocks  occupying  this  position  have  previously  been 
called  Wartburg  ss.,  but  that  name  is  a misnomer  and  has  been  so  misapplied  that 
it  is  discarded.  The  ss.  at  Wartburg  occupies  strut,  position  in  lower  part  of 
Briceville  sh.,  30  or  40  ft.  beneath  Poplar  Creek  or  Oliver  Springs  coal.  More 
than  three  fourths  of  the  Jellieo  is  sh.,  but  sss.  arc  more  prominent  in  it  than  in 
either  underlying  Briceville  or  overlying  Scott  fm.  The  Pioneer  ss.  is  top  memb. 
of  fm.  and  Smith  coal  ( = Blue  Gem  coal)  is  basal  memb.  Named  for  occurrence 
of  Jellieo  coal  within  the  fm.  as  its  most  prominent  economic  feature. 

Jelm  formation. 

Upper  Triassic:  Eastern  nnd  central  Wyoming. 

S.  H.  Knight.  1017  (Geol.  Soc.  Am.  Bull.,  vol.  28,  No.  1.  p.  168).  Jrlm  fm.— 
New  name  proposed  for  upper  250  ft.  of  Chugwater  fm.  in  SE.  Wyo.,  consisting 
of  a pebble  cgl.  composed  of  small  Is.  pellets,  wood  fragments,  and  fragmentary 
remains  of  Triassic  vertebrates.  Is=  Dolores  fm.  [Upper  Tr.  and  Jurassic  (?>) 
of  SW.  Colo.  This  peculiar  cgl.  is  identical  in  lithologic  and  strat.  habit  with 
type  Dolores  cgl.  und  contains  similar  fragmentary  remains.  It  rests  discon,  on 
Permocarbonic  part  of  Chugwater  fm.,  to  which  name  Chugwater  should  be  re- 
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strleted.  Named  for  Rood  exposures  of  characteristic  bone  bearing  cgl.  near  E. 
base  of  Jelin  Sltn  Inear  S.  line  of  Albany  Co..  Wyo.J. 

Tlie  U.  S.  Geol.  Survey  In  1023  adopted  Jchn  fm.  for  Ihe  reported  Upper 
Trla  sale  vertebrate-bearing  beds  previously  included  In  top  of  Chug  water 
fm.  in  some  areus  in  W.vo.,  and  said  to  lie  same  as  Popo  Agic  beds  of 
WiUiston,  tlie  tyiie  loe.  of  which  is  near  E.  end  of  Wind  River  Mtns. 
Although  Popo  Agic  has  priority,  it  was  discarded  because  of  objection- 
able pronunciation  and  inadequate  detinitiou.  The  U.  S.  Geol.  Survey 
at  present  classifies  this  fm.  as  Upper  Triassic,  as  have  E.  B.  Branson 
(Jour.  Geol.,  vol.  35,  11)27,  p.  610,  and  Jour.  Geol.  vol.  37.  No.  1,  1020)  and 
other  writers.  The  Jelin,  however,  has  been  considered  by  most  geologists 
to  be -~Popo  Agie  bods  of  Knight,  which  Branson  in  1027  classified  as 
Upper  Triassic  but  us  older  than  Jelin  fm.  Vou  Htiene,  also  C.  L.  Camp, 
1030  (Univ.  Calif.  Mem.,  voL  10,  p.  5,  quarto),  assign  Po|hi  Agie  lieds  of 
Knight  to  Middle  Triassic.  There  is  therefore  a possibility  that  Jelm  fm. 
may  be  older  than  Upper  Triassic,  although  the  evidence  now  at  hand  does 
not  seem  to  justify  transferring  it  to  Middle  Triassic. 

Jemez  marl. 

Tertiary:  Central  northern  New  Mexico. 

A.  It.  Reagan.  1003  I See  1003  entry  under  Albuquerque  marl.  ] 

C.  |R.J  Keyes,  1032  ( I’an-Ain.  Geol.,  vol.  38,  No.  4,  p.  280),  substituted  Jemez  clay*. 
500  ft.  thick,  for  I*uerco  fm.  of  current  terminology,  and  applied  Pucrcan  to  the 
Torrejon  and  his  Jemez. 

Jcmison  chert. 

Lower  Devonian  (Orisknny)  : Eastern  Alabama. 

C.  Butts,  1920  (Ala.  Geol.  Surv.  Spec.  Bept.  No.  14.  map,  pp.  57,  145—147).  Jcmison 
chert. — A calc,  bed,  Is.  or  do!.,  known  only  by  much  chert  along  Its  outcrop.  The 
chert  Is  generally  light  gray  or  Iron-stained,  of  dense  texture,  greatly  sheared, 
jagged,  and  rough  In  its  contours.  Thickness  20  to  at  least  500  ft.  In  places 
rests  on  Butting  Ram  ss.  metnb.  of  Talladega  si.,  and  in  other  places  lies  a short 
distance  above  that  niemb.  Is  overlain  by  Yellow  Leaf  quartz  schist.  Contains 
Orlskany  fossils.  Mapped  us  Knox  dol.  on  early  geol.  map  of  Ala. 

Named  for  exposures  at  and  near  Jcmison,  Chilton  Co. 

Jenkins  clay.  (In  Cimarron  group.) 

Permian:  Central  southern  Kansas  and  western  Okluhomu. 

P.  IV.  Cragin,  1890  (Colo.  Coll.  Studies,  vol.  6.  pp.  27-28).  Jenkins  clay. — Red  clay 
sh.,  7 to  10  ft.  thick,  separating  Shinier  gyp.  above  from  Medicine  Lodge  gyp.  below. 
Middle  metnb.  of  Cave  Creek  fm.  fin  1897  (Am.  Geol.,  vol.  19)  Cragin  gave  thick- 
ness of  this  sh.  as  30  to  45  ft.  in  Oklu.  I 

C.  N.  Gould,  1902  (Okla.  Geol,  Kurv.  2d  Blen.  Rept.,  pp.  4 7 4- ) . [See  under  Blaine 

gyp-] 

Named  for  former  post  office  of  Jenkins,  Comanche  Co.,  Kaus. 

Jennings  formation. 

Upper  Devonian:  Eastern  West  Virginia  and  northern  Virginia  and  Mary- 
land. 

N.  H.  Darton.  1892  (Am.  Geol.,  vol.  10.  pp.  13,  17,  18).  Jennings  fm. — Middle  series 
of  Dev.  sediments  In  central  Appulurlitan  Va.t  consisting  of  light-colored  shales 
(prevailingly'  olive,  gray,  and  bull)  with  lntcrliedded  light-colored  sss.  Local  se- 
quence variable,  but  medial  portion  consists  largely  of  aren.  members.  Contains 
Chemung  and  Portage  fossils  in  middle  beds,  and  also  probably  contains  beds  of 
Hamilton  age.  Thickness,  2.800  to  3,200  ft.  Overlies  Romney  shales  and  under- 
lies Hampshire  flu. 

According  to  O.  W.  Stose,  1906  (U.  S.  G.  S.  Mercersburg-Cha mlicrsbu rg,  Pa., 
folio,  No.  170),  E.  O.  Ulrich,  1911  (G.  S.  A.  Hull.,  vol.  22),  E.  M.  Kindle. 
1912  (U  S.  G.  S.  Bull.  508),  G.  W.  Stose,  1912  (Pawpuw-Hnncock,  Md„ 
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folio,  No.  179),  C.  S.  Prosser,  1915  (Jour.  Geol.,  vol.  23).  G.  P.  Grimsby. 
1916  (W.  Va.  Gi'ol.  Surv.,  Rept.  Jefferson,  Berkeley,  and  Morgan  Counties. . 
G.  W.  Stosc,  1922  (Va.  Gool.  Surv.  Bull.  23),  and  W.  F.  Prouty,  1927 
(W.  Va.  Geol.  Surv.  Rept.  on  Hampshire  and  Hardy  Counties)  the 
Jennings  fm.  Included  Chemung,  Portage,  and  Genesee  fms.  as  later  dif- 
ferentiated and  mapped  by  W.  Va.  Geol.  Surv.,  and  the  Romney  sh.  in- 
cluded the  Hamilton.  Marcellos,  nud  Onondaga.  In  1932  (Vn.  Geol.  Surv. 
Bull.  34,  pp.  03,  04)  and  1933  (map  of  Valley  of  Va.  and  accompanying 
text)  C.  Butts  did  not  recognize  the  presence  of  any  beds  of  unquestioned 
Genesee  age,  and  divided  the  beds  of  Portage  age  into  two  ports,  to  the 
upper  of  which  he  applied  the  central  Pa.  name  Braltier  sh,..  nud  the  lower 
of  which  he  included  in  a map  unit  (which  he  stated  consisted  “mainly 
of  black  sh.”)  which  he  designated  Romney  sh. 

Named  for  exposures  at  Jennings  Gup  and  on  Jennings  Branch,  Augusta 
Co.,  Va. 

Jennings  sand. 

A subsurface  sand  in  Cook  Mtn  fin.  (middle  Eo.)  of  Duval  Co.,  Tex. 

Jerome  formation. 

Devonian  (Upper):  Central  Arizona  (Jerome  region). 

A.  A.  Stoyanow,  10.10  (Pan-Ani.  Geol.,  vol.  53,  No.  4,  pp.  316-317).  In  llcvonie 
time  the  Nff.  anil  SK.  areas  of  deposition  were  separated  by  a land  barrier  toward 
which  lss.  grade  into  aren.  sediments  containing  Arthrodiran  fishes.  The  sequence 
in  NW.  area  is  altogether  different  from  that  of  SE.  Ariz..  and  Jerome  fm.  is 
proposed  for  former. 

A.  A.  Stoyanow,  1036  (Geol.  Soc.  Am.  Bull.,  vol,  47.  No.  4,  pp.  495-500),  gave  very- 
detailed  section  of  his  Jerome  fm.  at  Jerome,  aggregating  505  ft.,  and  stated  that 
it  Is  uncon.  overlain  by  Kedwnll  Is.  (Miss.)  and  underlain  by  Tapeuls  sa.  (t’amb.). 
The  section  is  almost  wholly  Is.  A 4-ft.  bed  of  ss.  lying  146  ft.  above  base  at 
Jerome  Is  called  Arthrodirnn  as.,  and  said  to  be  a valuable  marker.  '“The  name 
‘Sycamore  Crt'ek  fm .’  was  suggested  for  this  sa.  in  1025.  As  its  thickness  varies 
considerably  and  it  gradually  thins  out  to  W.  of  Mazntzal  land,  it  may  tx*  more 
appropriately  termed  Sycamore  ss.  mrmft.  of  .Jerome  fm.r  Stoyanow  states  that 
in  headwaters  of  East  Verde  River  the  Arthrodiran  ss.  is  made  up  of  a pink,  com- 
pact, basal  ns.,  succeeded  upward  by  white,  pink,  and  mottled  aren.  Is.,  brick-red  ss.. 
and  pink  ami  red  hard  qtzttes,  with  thickness  ranging  from  50  to  75  ft.  Also 
that  the  upper  aren.  part  of  Jerome  fm.  contains  Upper  Dev.  fauna  that  correlates 
it  with  Martin  Is. 

Jerseyan  stage  of  glaciation,  also  Jerseyan  drift  (Pleistocene). 

Jerseyan  drift  is  name  applied  to  an  old  drift  of  Imurentide  icc  sheet  in 
eastern  part  of  United  States;  Jerseyan  stage  being  applied  to  time 
during  which  this  drift  was  deposited.  The  drift  was  named  for  its 
development  in  New  Jersey.  The  name  was  originally  proposed  by  T.  C. 
Chamberlin  and  R.  D.  Salisbury  (Geol.,  vol.  3,  pp.  383-3S7,  1900). 

(Jerseyiun  fauna. 

Eocene;  New  Jersey. 

S.  Weller,  1907  (N.  J.  Geol.  Surv.,  Pal.,  vol.  4,  pp.  179,  184).  applied  Jerseytan  to  fauna 
of  Rancocas  group  and  Manasquan  marl,  and  assigned  it  to  late  Upper  Cret.  This 
fauna  was  transferred  to  Eocene  by  C.  W.  Cooke  and  I,.  W.  Stephenson  in  192S 
(Jour.  Geol.,  vol.  36,  pp.  139—148). 

Jerusalem. 

Cretaceous:  Jamaica. 

R.  T.  Hill,  1889  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  34,  p.  42). 
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Jessamine  series. 

Middle  Ordovician : Central  northern  Kentucky. 

A.  F.  Foerate,  1000  (Ky.  Geol.  Surv.  Bull.  7.  p.  10).  Jeaaamlne  ( Mohatckiati* 
arrieti. — Approx.  *=  Mohawkiau  of  N.  Y.  Includes  Lexington  and  Illghbridge  Isa. 
Underlies  Greemlale  bed  of  Cyntbiana  fin.,  and  extends  to  base  of  Campnelaon  bed. 
[Type  loc.  not  stated,  but  probably  Jessamine,  Jessamine  Creek,  or  Jessamine  Co.] 

Jessamine  limestone. 

Middle  Ordovician  (Trenton)  : Central  northern  Kentucky. 

A.  M.  Miller,  1910  (Dept.  Geol.  and  Forestry  Ky.,  ser.  5,  Bull.  2.  p.  25).  Jessamine 
nubataye  (of  Lexington  stage). — Rather  thln-bedded  grayish  Is.  with  occasional 
thin  shaly  layers  intercalated.  Thickness  80±  ft.  Characterised  by  Pratopora 
nimulatrix  and  Dalmanrlla  ba*nleri.  This  Is  same  bed  named  Wilmore  by  writer 
lu  1905,  but  that  name  Is  preoccupied.  Underlies  Benson  bed  and  overlies  Her- 
mitage substage.  Named  for  Jessamine  Creek,  Jessamine  Co. 

K.  S.  Bassler.  1932  (Tenu.  Dept.  Ed.,  Div.  Geol.  Bull.  38.  p.  80),  placed  this  Is.  btw. 
Blgby  Is.  and  Hermitage  and  assigned  it  to  Trenton  epoch. 

Jesse  sandstone  member  (of  Catron  formation). 

Pennsylvanian:  Southeastern  Kentucky  and  northeastern  Tennessee. 

G.  H.  Ashley  and  L.  C.  Glenn,  1806  <U.  8.  G.  8.  P.  P.  49.  pp.  31.  33,  41).  Jesse  as. 
mem 6. — Coarse-grained  ss.,  30  t«  70  ft.  thick  ; In  places  cliff  making.  Top  memb. 
of  Catron  fin. 

Named  for  Jesse  Creek,  Hell  Co.,  Ky. 

Jester  dolomite.  (In  Blaine  formation.) 

Permian:  Southwestern  Oklahoma  (Greer  and  Beckham  Counties') . 

G.  G.  Suffel.  1930  (Okla.  Geol.  Snrv.  Boll.  49,  pp.  29.  .15-87,  83).  North  of  Elm 
Fork  a probable  third  dol.  memb.  of  Blaine  fin.,  the  Jeater  dot.  was  located  at  a 
number  of  places  about  midway  btw.  Haystack  and  Cedartop  gypsums.  This  may 
eventually  prove  lo  l»e  = Creta  dol.  8.  of  Elm  Fork,  or  It  may  be  older.  It  Is  a 
slightly  platy  medium-  to  flne-gralned  gray  to  brownish-gray  dol.  9 to  24  In.  thick. 
Exposed  where  road  from  Jester.  Greer  Co,,  crosses  the  heavy  gypsums  at  8E. 
cor.  see.  20,  T.  7 N.,  R.  24  W.  [Mapped.) 

Jester  sand. 

A subsurface  sand  in  central  western  Okla.  which  has  been  correlated 
with  part  of  Chiekasha  fm.  (Perm.).  But  C.  M.  Becker,  1930  (A.  A.  P. 
G.  Bull.,  vol.  14,  No.  1,  p.  50),  placed  it  as  older  than  Chiekasha,  as= 
lowest  lied  of  Duncan  ss.  and  as  resting  on  Hennessey  sh. 

Jetmore  chalk  member  (of  Greenhorn  limestone). 

Upper  Cretaceous:  North  central  Kansas. 

W.  W.  Rubey  and  N.  W.  Bass,  1925  (Kans.  Geol.  Surv.  Bull.  10,  pp.  10.  48.  51). 
Jetmore  chalk  memb.  of  Oreetihom  la. — Alternating  thin  beds  of  chalk  and  chalky 
sh.,  20  ft.  thick,  lying  20  ft.  below  top  of  Greenhorn  Is.  and  28  to  40  ft.  above 
Lincoln  Is.  memb.  of  Greenhorn  Is.  In  Russell  Co.,  Kans.  Named  for  prominent 
exposures  8.  and  E.  of  Jetmore,  along  8.  side  of  Buckner  Creek.  Uodgenmu  Co. 
[The  beds  separating  Jetmore  chalk  from  Llucoln  Is.  are  now  known  as  HurtUmJ 
ah.  memb.] 

Jett  sand. 

A subsurface  sand,  of  Miss,  age,  in  western  Ky.  and  Hart  Co.,  111.,  that 
has  been  identified  as  Tar  Springs  ss.,  of  Chester  group.  (See  A.  A.  P.  G. 
Bull.,  vol.  16,  No.  3,  p.  244,  1032.) 

Jewell  phyllite.  (In  Casco  Buy  group.) 

Carboniferous  (Pennsylvanian?) : Southwestern  Maine. 

F.  J.  Katz,  1917  (Wash.  Acad.  8ei.  Jour.,  vol.  7,  p.  198),  mentioned  Jewell  phyllite 
as  a fm.  of  Casco  Bay  group,  but  did  not  define  it. 

F.  J.  Katz,  1917  (D.  8.  G,  8.  P.  P.  108,  p.  171).  Jewell  pliyllite. — An  assemblage 
of  alternating  gray  and  bluish  to  black  flne-gralned  serlclte  phyllites  iu  thin  beds 
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(a  few  inches  to  a few  ft.  thick),  containing  also  Interbedded  gray  siliceous  sL  *:u 
very  thin  layers  of  qtzite.  In  places  is  dominantly  light-colored;  in  other  pl*^ 
is  dark,  resembling  the  black  phase  of  Scarboro  phyllite.  and  heavily  impregnate 
with  small  grains  and  crystals  of  pyrite.  Estimated  thickness  500  ft.,  but  mu 
be  less.  Belongs  to  Casco  Bay  group.  Conformably  overlies  Spurwink  1m.  Prefc- 
ably  underlies  Mackworth  si.  eonfonnably.  Named  for  development  on  Je*»il 
Island,  in  Casco  Bay.  Assigned  to  Penn.  (?). 

Jewett  sand  and  silt. 

Name  that  has  been  applied  to  beds  encountered  In  wells  and  loosely  a.-*- 
signed  to  Temblor  fin.  (Mio.)  on  E.  side  of  San  Joaquin  Valley.  Calif. 
Immediately  overlies  Vedder  sand.  (See  H.  A.  Godde,  1928,  Calif.  Oil 
Fields,  Dlv.  Mines  and  Min.,  vol.  14,  No.  1,  11)28,  pp.  5-10.) 

G.  M.  Cunningham  and  W.  F.  Bnrbat.  1932  (A.  A.  P.  G.  Bull.,  vol.  16.  No.  4. 
p.  420).  Unpublished  ms.  of  A.  R.  May  and  J.  D.  Gilboe  states  that  Jrtcett 
and  silt  of  E.  side  of  San  Joaquin  Valley  underlies  beds~Carneros  sa.  memb.  bf 
Temblor  fin. 

Jewett  silt  member. 

Miocene:  Southern  California  (Kern  County). 

A.  Diepenbrock.  1933  (Calif.  Oil  Fields,  Dlv.  Oil  and  Gas,  vol.  19,  No.  2.  pp.  li 
22,  pi.  2).  Jarett  silt  memb. — Tile  sand  facies  of  the  micaceous  silt  memb.  of  the 
Lower  Temblor  | expanded  use  of  Temblor  fm.]  first  proved  productive  in  HoUu>i 
Mtn  oil  field  and  was  called  Jarett  zone  (II.  A.  Godde,  Calif.  Oil  Fields.  vuL  14, 
No.  1,  1028,  p.  9),  from  Shell  Oil  Co,  well  No.  “Jewett”  1,  see.  20.  T. 

S„  R.  29  E.  Operators  of  Mount  Pobo  field  borrowed  the  nuine  “Jewett”  and 
applied  it  to  the  top  of  the  oil  shows  in  the  micaceous  siltstone  memb.  In  son* 
welts  the  oil  hIiowh  occur  practically  at  top  of  this  memb.;  therefore  **Jewen" 
can  be  used  to  designate  the  entire  thickness  of  the  micaceous  siltstone  memb 
which  is  separated  from  underlying  Vedder  sand  memb.  of  the  Lower  Temblor 
by  a bed  of  grit,  and  which  includes  the  basal  sand  locally  known  as  Reach  saml 

A.  Diepenbrock,  1934  (Calif.  Oil  Fields,  vol.  19.  No.  4,  p.  7).  divided  his  Lower 
Temblor  of  Round  Mtn  field  (11  mi.  NE.  of  Bakersfield)  into  (descending)  : (1) 
Ashy  silt  memb..  550  ft. ; (2)  Jewett  micaceous  silt  memb.,  650  ft.  of  “brown, 
micaceous  siltstone,  containing  sandy  lenses  and  with  a fine  silty  sand  and  pebble 
bed,”  resting  on;  (3)  Vedder  sand  memb. 

Jim  Creek  limestone.  (In  Wabaunsee  group.) 

Pennsylvanian:  Eastern  Kansas  ami  southeastern  Nebraska. 

R.  C.  Moore.  1932  (Kans.  Geol.  Sec.  6th  Ann.  Field  Conf.  Guidebook,  pp.  94.  96 1 
[See  under  Dover  Is..  Moore,  1932. J 

R.  C.  Moore  and  G.  E.  Condra.  1932  (Oct.  1932  revised  classification  chart  of  Penn, 
rocks  of  Nebr.  and  Kans.).  replaced  Jim  Creek  Is.  with  Nebraska  dtp  Is. 

R.  C.  Moore.  May  1,  1935  (Kans.  Geol.  Surv.  Bull.  20,  table  opp.  p.  14).  Jim  Crrtk 
Is.  underlies  French  Creek  sh.  ami  overlies  Friedrich  sli. 

G.  E.  Condra,  late  in  1935  (Nebr.  Geol.  Surv,  Paper  No.  8,  pp.  9-10),  gave  fol- 
lowing downward  sequence  of  members  of  his  Pony  Creek  sh.  fm.:  Sh.,  ft.; 

Greyhorse  Is.,  1 ft.;  Caneyville  sh.,  17  ft.;  Nebraska  City  Is.,  2±  ft.;  French 
Creek  sh.,  16  ft.;  Jim  Creek  Is.,  6 in.  to  1 ft.;  and  Friedrich- Dry  sh.,  17±  ft. 
Latter  shown  as  overlying  Dover  is.  fm.,  which  rested  on  Table  Creek  sh.,  top 
memb.  of  McKIssick  sh.  fm. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22.  pp.  49,  239).  Jim  Creek  Is.  is  here 
applied  to  thin  but  persistent  Is.  that  underlies  French  Creek  sh..  overlies  Fried 
rich  sh.,  and  has  been  traced  across  Kans.  and  into  Okla.  and  Nebr.,  although 
It  Is  nowhere  more  than  2 ft.  thick.  It  is  fine-grained,  hard,  and  bluish  gray 
or  bluish  ; weathers  brown  and  gray.  Type  loc.  on  Jim  Creek,  sec.  29,  T.  7 S., 
R.  11  E.,  Pottawutoinie  Co.,  Kans. 

Sec  Kans.-Nebr.  chart  compiled  by  M.  G.  Wllmartb,  1936. 

Joachim  dolomite. 

Lower  Ordovician  (Chazy)  : Eastern  Missouri,  southwestern  Illinois,  and 
northern  Arkansas. 

A.  Winslow.  1894  (Mo.  Geol.  Surv.  vol.  6.  pp.  331,  352).  Joachim  Is.— Dark 
earthy  mag.  shaly  brecelated  Is.,  100  ft.  thick;  upper  layers  hard  and  dense,  no 
chert.  Overlies  Crystal  City  I Si.  Peter)  ss.  and  underlies  Trenton  la.  in  SE.  Mo. 
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E.  R.  Buckley  and  H.  A.  Buehler,  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  ser.l. 
Joachim  fm.  or  First  Mag.  Is.  overlies  Pacific  or  First  88.  and  underlies  Trenton  Is. 

H.  F.  Bain  and  E.  O.  Ulrich,  1905  (U.  8.  Q.  8.  Bulls.  260,  267).  Joachim  Is. — 
Yellow  and  buff  to  light-gray  thin-bedded  mag.  is.  alternating  with  beds  of  com- 
pact, brittle  Is.,  and  with  locally  thin  beds  of  88.  Thickness  0 to  150  ft.  Over- 
lies St.  Peter  ss.  Is— First  Mag.  Is.  and=-Folley  Is. 

The  overlying  Is.  has  for  many  years  been  called  Plattin  Is. 

Named  for  exposures  along  Joachim  Creek,  Jefferson  Co.,  Mo. 

Joana  limestone. 

Mississippian:  Eastern  Nevada  (Ely  region). 

A.  C.  Spencer,  1917  (U.  S.  G.  S.  P.  P.  96.  pp.  24,  26,  map,  etc.).  Joana  Is. — Massive, 
uniformly  bluish  gray  beds,  which  in  a few  places  contain  nodules  of  chert. 
Thickness  100  to  400±  ft.;  latter  thickness  on  Pilot  Knob  Ridge.  Underlies 
Chainman  sh.  and  overlies  Pilot  sh.  Named  for  Joana  mine,  on  8.  side  of 
Robinson  Canyon,  2 mi.  above  Ely. 

t Joes  Rock  granite. 

Devonian  (?);  Southeastern  Massachusetts. 

C.  H.  Warren  and  8.  Powers.  1914  (Geol.  Roc.  Am.  Bull.,  vol.  25,  p.  456  and  map). 
Joes  Rock  (jranite. — Pinkish  to  purplish  granites,  aplitlc  and  felsitic,  including 
quartz  porphyry,  feldspar  porphyry,  fine  granite,  and  felsite.  [Mapped  over  large 
area,  including  Joes  Rock,  W.  of  Sheldonville,  Mass.) 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597),  mapped  this  granite  as  Dedham 
granodiorite. 

Joggins  formation. 

Carboniferous;  Nova  Seotia. 

W.  A.  Bell,  1913  (12th  Int.  Geol.  Cong.  Guidebook  1,  p.  334). 

Johannesburg  gneiss. 

Pre-Cambrian : Southern  California  (Randsburg  quadrangle,  Kern  and 
San  Bernardino  Counties). 

C.  D.  Hulln,  1925  (Calif.  State  Min.  Bur.  Bull.  95,  pp.  21-23.  28,  map).  Johannes- 
burg gneiss. — Consists  of  a variety  of  rock  types,  the  majority  of  them  gneisses. 
In  no  case  do  they  show  true  schistose  cleavage.  The  most  characteristic  type 
represented  may  be  termed  hornblentle-plagioclase  gneiss ; it  shows  a fine  parallel 
banding  of  light  and  dark  constituents.  Another  type,  consisting  entirely  of 
coarsely  crystalline  black  hornblende,  may  be  termed  hornblende  gneiss.  Inter- 
bedded  with  these  varying  types  of  gneisses  there  occur  rather  important  quanti- 
ties of  massive  and  quite  coarsely  crystalline  white  marble  in  beds  1 to  20  ft. 
thick.  In  places  thin  layers  of  light-colored  gneiss  are  intercalated  with  the  Is. 
A subordinate  amount  of  qtzite,  which  may  be  massive  or  coarsely  banded,  is  inter- 
bedded  with  the  marble  and  the  gneisses.  The  fm.  is  predominantly  If  not  entirely 
of  sed.  origin,  and  probably  marine.  The  hornblende  gneisses,  however,  may  bo 
derived  from  igneous  rocks.  A thickness  of  approx.  2,500  ft.  outcrops,  but 
neither  top  nor  bottom  was  seen.  Believed  to  uncon.  underlie  Rand  schist. 
Assigned  to  Arcbcan.  Named  for  exposures  2 mi.  N.  of  Johannesburg,  Kern  Co. 

Johannian. 

Upper  Cambrian : New  Brunswick  anti  Nova  Seotia. 

G.  F.  Matthew,  1891  (Illustrations  of  fauna  of  St.  John  group  No.  5,  Trans.  Roy. 
Soc.  Canada,  vol.  8,  p.  129). 

C.  D.  Walcott.  1801  (U.  S.  G.  S.  Bull.  81,  p.  249).  Johannian  was  proposed  by  G.  F. 
Matthew  [reference  cited  above]  for  a local  series  of  strata  in  St.  John  Basin 
of  New  Brunswick  that  occur  btw.  Paradoxidcs  zone,  or  Div.  No.  1,  and  Upper 
Camb.  zone,  or  Dlv.  No.  3,  which  be  calls  Brctonian. 

Johannian  series. 

Upper  Cambrian:  Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland.  No.  4), 
applied  Johannian  series  to  all  of  Upper  Camb.  of  Newfoundland,  represented  by 
one  fm.,  named  Elliott  Cove  fm. 
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John  Day  formation. 

Miocene  (lower)  and  upper  and  middle  Oligocene:  Central  northern  Oregon 
(John  Day  country). 

O.  C.  Marsh,  1875  (Am.  Jour.  Scl.,  3d,  voi.  0,  p.  52).  John  Day  take  basin. — 
Mio.  lake,  of  which  the  Blue  Mtns  formed  E.  And  S.  shores,  but  its  other  limits 
are  difficult  to  ascertain,  as  this  whole  country  has  since  been  deeply  buried  bj 
successive  outflows  of  volcanic  rocks.  It  Is  only  where  latter  have  been  wash^i 
away  that  the  lake  deposits  can  be  examined.  The  typical  localities  of  this  Mio. 
basin  are  along  John  Day  River,  and  this  name  may  very  properly  be  used  to 
designate  the  lake  basin.  The  strata  of  the  basin  are  more  or  less  inclined 
and  of  great  thickness.  One  section  near  John  Day  River  seetns  to  Indicate 
thickness  of  not  less  than  5.000  ft.  The  upper  beds  alone  of  this  series  correspond 
to  deposits  of  White  River  Basin.  The  lower  part  also  Is  clearly  Mio.,  ns  shown 
by  its  vertebrate  fauna,  which  differs  in  many  respects  from  that  above.  Over- 
lain  by  1*1  io.  l>eds  in  a few  places  and  underlain  by  Eocene  beds,  which  are 
more  highly  inclined  than  the  Mio.  beds. 

E.  I>.  Cope.  1888  (Am.  Geol.,  vol.  2,  pp.  290-292).  Johnday  fm.  is  4,000  to 
5.000  ft.  thick  according  to  Marsh.  It  occupies  a considerable  tract  on  upper  part 
of  course  of  John  Day  River  In  Oreg. 

J.  C.  Merrlam,  1901  (Geol.  Soc.  Am.  Bull.,  vol.  12,  pp.  496—497,  and  Jour.  Geol.. 
vol.  9,  pp.  71-72).  John  Day  fm.,  of  John  Day  Basin,  is  uncon.  overlain  by 
Columbia  [River]  lava  and  rests  (probably  uncon.)  on  Clarno  fm.  The  upper 
or  buff  beds  correspond  to  Mcrycochocrus  beds  of  Wortman,  but  as  Mcrycochocrv* 
does  not  occur  in  the  John  Day,  the  upper  beds  will  be  called  Paracotylnps  beds. 
They  overlap  the  middle  div.  of  the  John  Day  and  older  fins.  The  middle  John 
Day  consists  of  blue-green  beds,  very  fossillferous,  and  corresponds  to  Diceratherium 
beds  of  Wortman.  The  lower  John  Day  bods  are  usually  of  deep- red  color, 
considerably  contorted  in  places,  and  rarely  contain  fossils. 

J.  C.  Merrlam,  1901  (Univ.  Calif.  I*ub..  Bull.  Dept.  Geol.,  vol.  2,  No.  9,  pp.  278—314), 
gave  thickness  of  upper  div.  of  John  Day  scries  as  300  to  400  ft.,  of  middle 
dlv.  as  500  to  1,000  ft.,  and  of  lower  div.  as  250-300-f-  ft.,  and  described  it  as 
uncon.  overlain  by  Columbia  l River]  lava  and  underlain,  probably  uncon.,  by 
Clarno  fm.  [Merrlam  included  the  beds  at  Bridge  Creek  In  Clarno  fm.  and 
assigned  them  to  upper  Eocene.] 

F.  C.  Calkins,  1902  (Univ.  Calif.  Pub.,  Bull.  Dept.  Geol.,  vol.  3,  No.  5,  pp.  111- 
172).  The  principal  material  in  all  3 divisions  of  John  Day  series  is  fine-grain**] 
tuff.  A few  thin  flows  of  lava  are  intercalated  In  various  sections,  and  water- 
worn  gravels  and  sands  occur  near  upper  limit  of  the  series. 

J.  C.  Merrlam  and  W.  J.  Sinclair,  1907  (Univ.  Calif.  Pub.,  Bull.  Dept.  Geol.,  voL 
5,  No.  11,  p.  173).  Upper  John  Day  is  mainly  buff-tinted  tuffs,  with  sand' 
and  gravels  near  top.  Middle  John  Day  is  drab  and  bluish  green  tuffs.  Dover 
John  Day  is  r«*d,  white,  and  green  tuffaceous  eh.  Rests  uncon.  on  Clarno  ftn. 
and  Is  uncon.  overlain  by  Columbia  [ River]  lava.  [Their  table  shows  upper  part 
of  upper  John  Day  is  Mio.  and  rest  of  fm.  Olig.] 

H.  F.  Osborn,  1909  (U.  S.  G.  S.  Bull.  361,  p.  65),  and  1919  (Am.  Mus.  Nat. 
Hist  Mem.,  n.  s.,  vol.  2,  pt  1,  pp.  8,  9,  12),  assigned  John  Day  fm.  to 
lowermost  Mio.,  upper  Olig.,  and  uppermost  middle  Olig.  Some  later 
repts,  by  other  authors,  assign  it  all  to  Mio.  and  others  all  to  Olig. 
The  U.  S.  Geol.  Survey  classifies  it  as  lower  Mio.  and  upper  and  middle 
Olig. 

Johnnie  formation. 

Lower  Cambrian:  Southeastern  Nevada  (Spring  Mountains  region). 

T.  B.  Nolan,  1928  (Am.  Jour.  Scl.,  5th,  vol.  17,  pp.  461-472).  Johnnie  fnu — Lower 
3,500  ft.  chiefly  fine-grained  qtzites,  of  characteristically  greenish  or  grayish- 
green  color,  with  n few  sh.  zones,  as  much  as  250  ft.  thick,  but  containlm; 
a rather  large  amount  of  sand  ; locally  cross-bedded.  Upper  1,000  ft.  distinguished 
by  much  larger  proportion  of  sh.  and  by  presence  of  2 or  3 beds  of  dol.,  each  about 
10  ft.  thick ; many  of  shales  are  green,  but  beds  of  brown  and  gray  sh.  also 
occur.  Is  more  than  3,500  ft.  thick  at.  head  of  Johnnie  Wash,  N.  of  Johnnir 
mine.  Underlies,  apparently  conformably,  Stirling  qtzite,  and  is  basal  fm.  in 
Spring  Mtns  section,  Clark  Co.  No  fossils  found. 
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Johnsburg  limestone. 

Pre-Cambrian:  Northeastern  New  York  (Adirondneks). 

H.  L.  Ailing.  1918  (N.  Y.  State  Mus.  Bull.  199).  Johnaburg  la.  Is  included  in 
Grenville  series.  Thickness  30-f-  ft.  Rests  on  Sacandaga  qtzite  and  underlies 
Dresden  amphibolite.  Type  loc.,  Johnsburg,  Warren  Co. 

Johnson  gravels. 

Miocene:  Northern  California  (Taylorsville  region). 

J.  S.  Dlller,  1892  (Geol.  Soc.  Am.  Bull.,  vol.  8,  pp.  371-394).  Johnson  gravels. — 
Auriferous  gravels  of  fluviatile  origin,  containing  Mlo.  plants.  Lie  at  altitude 
of  5,000  to  5.000  ft.  Turner  has  traced  these  gravels  S.  of  40th  parallel,  through 
Cascade  mine  to  vicinity  of  Haskell  Peak,  where  they  have  elev.  of  7.000  ft. 
The  southerly  inclination  of  the  pebbles,  the  northerly  slope  of  the  deposits,  and 
the  distribution  of  pebbles  containing  Jurassic  fossils  afford  strong  evidence  that 
the  stream  by  which  the  gravels  were  laid  down  flowed  from  vicinity  of  Haskell 
Peak  northwardly  acroM  Genesee  Valley  and  northern  arm  of  Indian  Valley 
to  Mountain  Meadows.  Lie  uncon.  on  upturned  edges  of  massive  Jurassic  and 
Triassic  fms„  and  although  not  in  contact  with  the  valley  alluvium  (Pieist.) 
their  uncon.,  due  to  erosion.  Is  well  marked.  [Derivation  of  name  not  stated.) 

In  subsequent  publications  Dlller  did  not  use  this  name,  but  described  the 
gravels  simply  as  auriferous  gravels. 

Johnson  shale. 

Pennsylvanian : Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  C'ondra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  84,  80,  88).  Johnaon 
sh. — Bluish  argill.  ah.  modified  by  thin  grayish  sandy  layers,  calc,  plates,  some 
gypsiferous  material  and  geodes.  Thickness  16  to  25  ft.  In  Nebr.  and  10  to  20  ft. 
in  NK.  Kans.  Underlies  Glenrock  Is.  and  overlies  Long  Creek  la.  Named  for 
exposures  1%  mi.  N.  of  Johnson,  Johnson  Co.,  Nebr. 

G.  E.  C’ondra  and  It.  C.  Moore  included  these  beds  in  Elmdnle  sh.  In  their  1932 
classification,  but  Condra  In  1935  (Nebr.  Geol.  Surv.  Paper  No.  8)  discarded 
Elmdnle  and  used  Johnson  ah.  fm. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22),  transferred  this  unit  to  Perm.  This 
change  in  Perm. -Penn,  bdy  has  not  been  considered  by  U.  S.  Geol.  Survey  for 
its  publications. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1936. 

Johnson  granite  porphyry. 

Probably  Cretaceous:  Yosemite  National  Park,  California. 

F.  C.  Calkins.  1930  (IT.  8.  G.  8.  P.  P.  160.  pp.  127-128,  map).  The  most  centrally 
located,  most  siliceous,  and  youngest  rock  of  Tuolumne  Intrusive  series.  Is  next 
younger  than  Cathedral  Peak  granite.  Its  major  part  resembles  an  nplite.  but 
It  is  distinguished  by  widely  scattered  phenocrysts  of  microcline.  Part  of 
mass  has  texture  of  more  typical  granite  porphyry. 

Named  for  fact  it  forms  Johnson  Peak. 

Johnson  oil  and  gas  sands. 

Subsurface  sands  in  midst  of  Penn,  section  in  Graham  field,  NW.  part 
of  Carter  Co.,  southern  Okla.,  250  to  500  ft.  below  Kirk  gas  sand  and 
75  to  244±  ft.  above  Atlantic  oil  sand.  Thickness  55  to  300±  ft. 

Johnson  sand. 

A subsurface  sand,  of  Ord.  age,  in  Oklahoma  City  oil  field,  NE.  Okla.. 
that  has  been  correlated  with  basal  part  of  Simpson  fm.  Named  for  a 
farm.  See  under  Kinter  sand. 

Johnson  burg  sandstone. 

MUsissippian : Northwestern  Pennsylvania. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  pp.  139-140).  In  face  of  the 
2d  tier  of  lower  cuttings  of  Yiugling-Martin  sh.  quarry  at  Johnsouburg  a thick 
flaggy  to  massive  yellow  ss.  charged  with  plant  material  Is  believed  to  lx*  on  the 
horizon  of  Shenango  ss.  Until  it  can  be  checked  it  is  suggested  that  it  be  known  as 
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Johnsonburg  ss.  (On  p.  110  he  Rives  a detailed  section  at  southern  suburb  a! 
Johnsonburg,  Pa.,  which  shows  Johnsonburg , fm.  as  24  ft.  thick,  and  as  lying  i*M 
ft.  below  Johnson  Run  ss.  and  111  ft.  above  Knapp  fm.] 

tJohnson  Creek  conglomerate. 

Pre-Cambrian  (Kcweeuawan) : Northern  Michigan. 

A.  C.  I si  ne,  1011  (Mich.  Geol.  and  Biol.  Sure.  Pub.  fi,  geol.  eer.  4.  pp.  527.  .”>46.  554. 
555).  The  Johnson  Creek  cgl.  Is  that  at  the  Shnwmut,  on  Kim  River  property. 
Is  same  as  Shawmut  cgl.  Younger  than  No.  8 cgl.  [Bohemia  cgl. ]. 

Belongs  in  Central  Mine  group. 

Probably  named  for  exposures  on  Johnson  Creek,  Houghton  Co. 

Johnson  Gulch  porphyry. 

Eocene : Leadvllle  district,  Colorado. 

S.  F.  Emmons,  J.  D.  Irving,  and  G.  F.  Loughlln,  1927  (U.  S.  G.  S.  P.  P.  148).  A 
gray  porphyry  very  similar  to  Lincoln  porphyry,  but  lacking  the  large  phenocrysti 
of  orthoclase  and  quart*.  Is  the  “main  mass"  of  Gray  porphyry  of  Leadvllle  moe> 
graph.  Named  for  development  in  Johnson  Gulch,  Leadvllle  dlat. 

Johnson  River  sandstone. 

Misprint  (on  p.  21 1 of  U.  S.  G.  S.  Bull.  191)  for  Johnson  Run.  ss.,  the  name 
used  by  Ashburner  In  publication  cited. 

'Johnson  Run  sandstone.  (In  Pottsvllle  formation.) 

Pennsylvanian : Central  northern  Pennsylvania. 

C.  A.  Ashburner,  1879  (2d  Pa.  Geol.  Snrv.  geol.  map  of  McKean  Co.).  The  bottec 
of  the  Lower  Productive  Coal  Measures  Is  marked  by  the  Twin  Crock  coal  bed. 
which  lies  btw.  Kinzua  Creek  and  Johnson  Run  ass. 

C.  A.  Ashburner.  1880  (2d  Pa.  Geol.  Burv.  Rept.  R).  The  Johnson  Run  ss..  30  to 
75  ft.  thick.  Is  without  doubt  — Homewood  ss.  The  latldcBt  outcrop  of  the  rock 
is  to  he  fount!  in  Johnson  run  coal  basin,  E.  of  Wilcox,  Elk  Co.,  Pa. 

Replaced  by  Homewood  ss.  rnemb.  of  Pottsville  fm. 

Johnson  Run  sand. 

A subsurface  sand,  of  Penn,  age,  in  SW.  Pa.  that  is  believed  to  lie  at  or 
near  horizon  of  Homewood  ss.  (top  rnemb.  of  Pottsville  fm.). 

Johnstown  limestone  member  (of  Allegheny  formation). 

Pennsylvanian:  Western  Pennsylvania. 

H.  M.  Chance.  1880  (2d  Pa.  Geol.  Surv.  Rept.  V-).  Johnstoien  erment  It. — Separated 
from  overlying  Kittannlng  Upper  coal  by  0 to  4 ft.  of  fire  clay  and  sh.  and  from 
underlying  Kittunnlng  Middle  coal  by  40  to  50  ft.  of  sbuly  beds.  Named  for 
occurrence  at  Johnstown,  Cambria  Co. 

t Johnstown  cement  bed. 

Name  applied  in  early  Pa.  and  W.  Va.  repts  to  Johnstown  Is.  metnb.  of 
Allegheny  fm. 

Johnstown  iron  ore.  (In  Conemaugh  formation.) 

A name  that  has  been  applied  to  a bed  occurring  in  strat.  interval  btw. 
Phiison  Is.  above  and  Brush  Creek  coal  below.  (See  J.  D.  Sisler,  Pa. 
Geol.  Surv.,  4tb  ser..  Bull.  Mr,  1925,  p.  268.) 

Johnstown  moraine. 

Pleistocene  (Wisconsin  stage)  : Southern  Wisconsin.  Shown  on  moraine  map 
(pi.  23)  of  U.  S.  G.  S.  P.  P.  106.  Named  for  Johnstown  and  Johnsfowu 
Center,  Rock  Co. 

Johns  Valley  shale. 

Pennsylvanian : Southeastern  Oklahoma  (Ouachita  region)  and  central 
western  Arkansas  (Scott  County). 

E.  O.  Ulrich,  1927  (Okla.  Geol.  Surv.  Bull.  45,  pp.  8.  21-23,  30,  36-37).  John .< 
Valley  sh.  proposed  for  tbe  bouldei-beurlng  black  Penn.  sb.  of  Ouachita  Mt  us,  which 
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is  typically  exposed  In  center  of  Tuskahoma  syncline,  particularly  in  N.  hnlf  of 

T.  1 S.,  K.  10  E..  where  it  rests  on  Jackfork  ss.  and  is  overlain  by  sandy  shnies  and 
sss.  referred  to  Atoka  fm.  Its  lower  part  contains  abundance  of  large  and  smaller, 
often  fossillferous,  errutics  of  Is.  and  other  sed.  rocks  that  were  originally  parts 
of  older  fins.,  found  in  place  beyond  northern  and  western  limits  of  Ouachita  area. 
It  Is,  so  far  as  known,  confined  to  Ouachita  area,  and  is  not  known  to  contain  a 
fauna  or  flora  of  its  own,  but  the  boulders  In  this  sh.  contain  fossils  from  Canadian, 
Ord.,  Stl.,  I>ev.,  Miss.  (Caney  sh.),  and  early  Penn.  fmS.  of  Arbuckle  Mtns,  and 
I regard  them  as  transported  from  that  area,  while  Miser  believes  that  the  Miss. 
Coney  fuuna  that,  occurs  in  my  Johns  Valley  sh.  lived,  died,  and  was  burled  where 
it  is  now  found.  The  Johns  Valley  sh.  also  contains  erratics  of  Wapanucka  Is. 
of  Arbuckle  Mtns.  which  is  of  Penn.  age.  and  It  is  therefore  unquestionably  of 
I’enn.  ago  and  younger  than  Wapanucka.  It  has  heretofore  been  Included  in 
Caney  sh.,  but  Caney  is  here  restricted  to  the  non-boulder-bearing  black  sh.  which 
contuins  a Miss,  (middle  Mcramec)  fauna  and  is  confined  to  N.  and  W.  of  Ouachita 
area.  Named  for  settlement  (on  Cane  Creek,  in  NW.  part  of  Pushmataha  Co., 
about  G mi.  N.  of  Eubanks)  which  is  now  called  Johns  Valley,  but  which,  at  time 
Taff  named  the  Caney  sh.,  was  locally  known  as  Caney,  and  which  Taff  in  1925 
stuted  was  type  loc.  of  his  Caney  sh. 

The  introduction  of  this  name  into  the  literature,  for  the  Penn,  part  of 
Caney  sh.  of  previous  repts,  and  restriction  of  Caney  to  the  Miss,  part 
of  that  fm.,  aroused  considerable  discussion  among  geologists,  and  resulted 
in  several  field  trips  to  ascertain  validity  of  the  unit  and  its  relations  to 
neighboring  fins.  In  1934  t lie  following  sequence  of  fins,  was  adopted  by 

U.  S.  Geol.  Survey  for  the  Penn,  rocks  of  the  area  S.  and  E.  of  Ti  Valley- 
Choctaw  belt  of  Ouachita  Mtns  of  Okla.  and  Ark.  (descending  order)  : 
Atoka  fin.,  6,000  ft.;  Johns  Valley  sh.  (boulder-bearing  black  sh.,  0 to 
1,000  ft.;  Jackfork  ssM  5,000  to  6.600  ft.;  Stanley  sh.,  6,000  to  10,000  ft.; 
and  (in  western  Ark.  only)  Hot  Springs  ss.,  0 to  200  ft.;  and  Caney  sh. 
was  restricted  to  Miss,  part  of  the  strata  formerly  included  under  that 
name.  (See  H.  D.  Miser,  1934,  A.  A.  P.  G.  Hull.,  vol.  18,  No.  8.)  Accord- 
ing to  Miser,  Johns  Valley  Is  10  mi.  N.  of  Kosoma,  Okla. 

Joie.  See  Madame  Joie  fm. 

Joins  formation. 

Lower  Ordovician  (Chazy) : Central  southern  Oklahoma  (Arbuckle  Moun- 
tains). 

E.  O.  Ulrich.  8m*  Joitu  Ranch  fm. 

C.  E.  Decker,  1930  (A.  A.  P.  O.  Bull.,  vol.  14,  No.  12,  pp.  1498-1505).  Join*  fm. — 
Chiefly  Is.,  but  some  ss.  ami  sh.  Underlies  Oil  Creek  fm.  (Overlies  Reekmantown 
(?)  cgl.,  according  to  table  on  p.  149s,  but.  In  sections  on  pp.  1500  and  1501  this 
cgi.  is  included  in  Joins  fm.]  Occurs  only  in  W.,  SW„  and  central  parts  of 
Arbuckle  Mtns.  Is  of  early  Chazy  age.  Thickness  30  to  300±  ft. 

C.  E.  Decker  and  C.  A.  Merritt, '1931  (Okla.  Geol.  8urv.  Bull.  55,  pp.  11-f).  The 
Simpnon  Is  here  raised  to  a group . divided  Into  5 fnis.  (ascending)  : Join*.  Oil 
Creek,  McLish,  Tulip  Creek,  and  Bromide.  Fossils  believed  to  be  very  basal  Chazy. 

See  also  1933  entries  under  Simpson  fm. 

Named  for  exposures  on  Joins  ranch,  in  Carter  Co.,  T.  2 S.,  R.  1 W.,  N. 
and  NW.  of  Woodford. 

Joins  Ranch  formation. 

Lower  Ordovician  (Chazy)  : Central  southern  Oklahoma  (Arbuckle  and 
Wichita  Mountains). 

Name  used  by  E.  O.  Ulrich  in  ms.  chart  shown  at  N.  Y.  meeting  of  Geol. 
Soe.  Am.  in  1928,  which  he  discarded  (before  publication)  in  favor  of 
Joins  fm.  The  part  of  Ulrich’s  chart  containing  this  name  was,  however, 
published  by  C.  E.  Decker  in  Dec.  1930  (A.  A.  P.  G.  Bull.,  vol.  14,  No.  12, 
p.  1495).  Ulrich  later  called  the  beds  Joins  fm.  (See  U.  S.  Nat.  Mils. 
Proe.,  vol.  76,  1930,  art.  21,  pp.  73,  77 ; and  Geol.  Sue.  Am.  Bull.,  vol. 
44,  pt.  1,  p.  105,  1933.) 
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Joliet  limestone. 

Silurian  (Niagaran)  : Northeastern  and  western  Illinois. 

G.  A.  Shufeldt.  Jr.,  1865  (Am.  Jour.  Sri.,  2d.  voL  40.  p.  380).  Joliet  marblc.—Yelknr- 
ish  white  stone,  very  compact,  200  ft.  thick,  with  no  signs  of  oil.  Overlain  by  40 
ft.  of  porous  and  much  decomposed  oil-bearing  rock,  and  underlain  by  200  ft  of 
gray  oil-bearing  las.  All  included  In  Upper  811. 

T.  E.  Savage,  1926  (Oeol.  8oc.  Am.  Bull.,  vol.  37,  pp.  515,  522.  530,  533).  Joliet  U.  is 
proposed  to  include  all  strata  that  occur  above  the  weathered  and  pitted  surface 
occurring  1 to  3 ft.  above  Stricklandinia  pyriform  is  zone  up  to  near  top  of  quarry  of 
Nat.  Stone  Co.  at  Joliet.  At  this  quarry  it  consists  of  (1)  48  ft.  of  yellowish-gray 
dol.,  in  rather  thick  layers  that  weather  Into  layers  3 to  8 inches  thick  and  contain 
several  discontinuous  bands  of  chert  in  middle  part;  underlain  by  (2)  32  ft.  of 
gray  to  pink  dol.,  somewhat  granular,  in  rather  thick  layers,  with  greenish  sh. 
partings  and,  in  upper  |»art,  a few  thin  bands  of  chert.  As  here  defined  it  includes 
strata  lower  than  any  exposed  In  vicinity  of  Waukesha,  Wis.  Overlies  (probably 
uncon.)  Knnknkce  (Hrassfleld)  Is.  nnd  underlies.  In  Joliet  region,  a cherty  Is.  that 
Is  believed  to  correspond  to  Waukesha  is.  of  Waukesha.  Wis.  In  Jersey  and  Calhoun 
Counties  [8W.  111.]  it  consists  of  45  ft.  of  yellowish  gray  dolomitic  Is.,  in  layers 
1 to  40  inches  thick;  overlies  Kankakee  ( Brassfield ) Is.  and  is  overlain  by  Us. 
In  NW.  111.  it  consists  of  30  to  38  ft.  of  yellowish  brown  doL  overlying  Kankak— 
(Brassfleld)  Is.  and  underlying  Waukesha  is.  Fossils.  Correlated  with  Lockport 
dol. 

A.  C.  Trowbridge  et  al.,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  fig.  1),  class- 
ified Joliet  as  of  Lockport  and  Clinton  age.  On  p.  27  Is  statement:  It  is  no* 
considered  likely  that  the  Joliet  may  prove  to  be  time  equlv.  of  the  Clinton  (onl 
communications  from  T.  E.  Savage  and  A.  Foerste  to  A.  C.  T.).  On  p.  *46  is  state- 
ment that  Clinton  is  absent  or  possibly  represented  by  the  Joliet,  and  that  if 
Clinton  is  absent  an  important  uncon.  should  separate  the  Joliet  and  the  Kaukake- 

Joliet  conglomerate. 

Pleistocene:  Northeastern  Illinois  (Dos  Plaines  Valley). 

J.  W.  Goldtbwait,  1909  (111.  Oeol.  Surv.  Bull.  11.  p.  42).  Joliet  cgl — Gravel  firmly 
cemented  by  carbonate  of  lime  into  cgl.  Thickness  more  than  18  ft.  Uncon.  over- 
lain  by  Wisconsin  till.  Regarded  as  ut  least  as  old  as  lllinolan  drift. 

Named  for  Joliet. 

Jolliff  limestone  member  (of  Dorniek  mils  formation). 

Pennsylvanian:  Central  southern  Okluhoma  (Carter  County). 

J.  A.  Waters,  1927  (Jour.  Pal.,  vol.  1,  p.  129).  [See  1st  entry  under  Domick  HilU 
fm.  J 

C.  W.  Tomlinson,  1928  (Okla.  Geo],  Surv.  Bull.  40Z,  p.  14).  At  base  of  DorniHi 
Ilills  fm.  is  Jolliff  mentb .,  a tan  fossiliferous  Is.,  4 to  16  ft.  thick,  locally  associated 
with  a little  cgl. 

C.  W.  Tomlinson,  1929  (Oklu.  Oeol.  Surv.  Bull.  46.  p.  29).  Jolliff  memh.  is  only 
about  4 ft.  thick  at  type  loo.,  but  it  is  tentatively  correlated  with  beds  N.  of  Ant 
more  that  attain  thickness  of  10  to  15  ft.  Named  for  excellent  outcrops  in  Jolliff 
Prairie,  on  allotment  of  Norman  Crlner  Jolliff.  in  sec.  24,  T.  5 8.,  R.  1 E.,  a trifle  £ 
of  axis  of  Overbrook  anticline.  Lies  300  to  1,000  ft.  below  Otterville  memh.  Was 
mapped  by  Goldston  as  Otterville  Is. 

Jolly  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian : Western  Kentucky. 

F.  M.  Hutchinson,  1912  (Ky.  Oeol.  Surv.  Bull.  19.  pp.  30-125).  Jolly  J#.— Hard  gray 
or  grayish-blue  Is.,  3 to  6Vj  ft.  thick,  with  abundance  of  crinoidal  stems  and 
brachlopod  shells.  Included  In  Lower  Coal  Measures  of  Central  City  quad.,  btv 
coals  Nos.  11  and  12. 

L.  (\  Robinson  (1931)  replaced  Jolly  Is.  of  Hutchinson  with  Providence  Is.,  without 
giving  his  reasons.  Jolly  has  priority,  and  Providence  is  preoccupied. 

Probably  named  for  Jolly,  Webster  Co. 

Jolly  limestone  member  (of  Savanna  sandstone). 

Pennsylvanian:  Central  southern  Oklahoma  (Pontotoc  County). 

G.  D.  Morgan,  1924  (Bur.  Geol.  [Oklu.]  Bull.  2.  pp.  74—75).  Jolly  Is.  memb. — A thlc 
1h.  bed  ucar  bottom  of  Savanna  ss.f  which  is  important  iu  tbut  it  shows  clearly  the 
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overlapping  nature  of  itself  and  the  strata  above  it,  across  the  basal  beds  of  the 
fm.  This  bed  is  very  well  exposed  in  road  in  front  of  J.  8.  Jolly’s  house,  300  yds. 
K.  of  NW.  corner  of  sec.  8,  T.  1 N.,  R.  7 E.  [Pontotoc  Co.J.  It  carries  an  abun- 
dant gastropod  fauna,  the  most  prominent  species  of  which  is  Brllcrophon  crass us 
var.  icticokanus.  At  point  just  mentioned  the  Is.  is  less  than  100  ft.  above  top  of 
McAlester  fm.  [on  which  Savanna  ss.  rests].  When  followed  SE.  to  W.  side  of 
sec.  10  of  same  twp  and  range,  it  is  found  to  swing  towaid  a more  easterly  direc- 
tion, while  the  strike  of  underlying  strata  continues  southeastward.  In  this  way 
a greater  and  greater  section  is  exposed  btw.  the  diverging  outcrops,  until  In  area 
near  E.  edge  of  the  outcrop  the  Is.  is  approx.  200  ft.  above  top  of  McAlester  fm. 

Jollytown  limestone  member  (of  Washington  formation). 

Permian:  Southwestern  Pennsylvania,  western  Maryland,  and  northern 
West  Virginia. 

I.  C.  White.  1891  (U.  8.  G.  S.  Bull.  65.  pp.  22,  23.  24,  29,  34).  JoJlytoicn  hr.— Lies 
from  5 to  35  ft.  above  Jollytown  coal,  and  25  to  30  ft.  below  Dunkard  coal,  nil  of 
which  are  younger  than  Upper  Washington  Is.  Ranges  in  thickness  from  1%  to 
10  ft.  Included  In  Dunkard  Creek  series  [Dunkard  group].  Named  for  exposures 
in  vicinity  of  Jollytown,  Greene  Co.,  Pa. 

According  to  subsequent  folios  and  repts  of  U.  S.  Geol.  Survey  and  Pa.  Geol. 
Survey  the  Jollytown  Is.  and  Jollytown  coal  are  older  than  Upper  Wash- 
ington Is. 

Jollytown  sandstone.  (In  Washington  formation.) 

Permian:  Southwestern  Pennsylvania  (Washington  County). 

E.  V.  d’Invilliers,  1895  (2d  Pa.  Geol.  Surv.  Summ.  Final  Kept.,  vol.  3,  pt.  2,  p.  2573). 
Jollytovm  ss.,  massive  s»„  of  Irregular  structure,  weathering  into  fantastic  forms. 
Overlies  Middle  Washington  Is.  and  at  Dante's,  % mi.  below  mouth  of  Hoover  Run, 
on  Dunkard  Creek,  it  lies  70  ft.  below  Jollytown  coal. 

Jones  sand. 

Name  applied  to  subsurface  sands  in  different  parts  of  country.  (1)  To 
two  sands  (Upper  and  Lower  Jones)  in  Lee  fm.  of  Pottsvilie  group 
(Penn.)  of  Knox  Co.,  SE.  Ky. ; (2)  to  a sand  lying  325  ft.  below  top  of 
Marble  Falls  Is.  (Penn.)  in  central  Tex.,  which  was  first  found  in  Jones 
well  at  Ranger,  Eastland  Co.;  (3)  to  two  sands  in  Strawn  fm.  (Penn.)  of 
Bryson  oil  field,  Jack  Co.,  Tex.;  (4)  to  a sand,  75±  ft.  thick,  in  central 
northern  Okla.  that  is  in  lower  part  of  Coffey vllle  fm.  (Penn.)  ; (5)  to 
a Miss,  oil  sand  in  western  Ky.  and  Hart  Co.,  111.,  that  has  been 
identified  as  Hardinsburg  ss.,  of  Chester  group  (see  A.  A.  P.  G.  Bull.,  vol. 
16,  No.  3,  p.  244,  1932),  and  as  a part  of  underlying  Golconda  fm.,  of 
Chester  group  (see  Ky.  Geol.  Surv.  ser.  6,  vol.  41,  p.  221,  1931)  ; and  (6) 
to  a Plio.  sand  in  Townsite  area  of  Huntington  Beach  oil  field,  Calif., 
that  is  probably = Upper  Ashton  sand  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  3, 
pp.  330,  336,  1934). 

Jonesboro  limestone. 

Mississippian : Southwestern  Illinois  (Union  County). 

II.  Engclmann,  1868  (III.  Geol.  Surv., 'vol.  3,  p.  43).  Massive  light-gray  or  nearly 
white  Kubcrystalline  or  earthy  Is.  that  breaks  regularly  into  rectangular  blocks 
and  forms  a good  building  stone.  Comprises  lowest  portion  of  St.  Louis  group  as 
here  delimited.  Thickness  more  than  30  ft.  Well  exposed  % mi.  W.  of  Jones- 
boro. Union  Co.,  and  is  known  in  that  region  as  Jonesboro  Is.  No  well-defined 
fossils  but  Is  assigned  to  St.  Louis  group  on  strat.  position  and  lithology. 

tjoncsboro  limestone. 

Upper  Cambrian : Northeastern  Tennessee  and  southwestern  Virginia. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22.  pp.  564,  637.  671-674.  pi.  27).  Thin 
to  moderately  thick-bedded,  usually  fine-grained  and  in  part  mag.  Ik.  of  Canadian 
age  is  found  rather  generally  in  eastern  or  Athens  trough  8.  of  Lexington.  Va.  In 
8W.  Va.  and  in  E.  Tenn.  as  far  S.  at  least  as  Greenville,  this  Is.  rests  on  Upper 
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Camb.  Nollchucky  sh.  and  hitherto  has  always  been  described  as  n sparir^r 
cherty  representative  of  Knox  dol.  It  is  a great  valley  maker  in  this  region  a y< 
very  thick.  I have  measured  It  at  only  one  place,  namely,  Jonesboro.  Terr 
where  the  fm.  though  incomplete  above,  reaches  thickness  of  1,850  + ft.  Tori! 
thickness  in  this  vicinity  is  probably  400  ft.  more,  or  in  all  2,250 ± ft,  As  a 
the  early  Stones  River  Mosheim  Is.  succeeds  it.  Gastropods  allied  to  Mmclw 
Oceana  and  if.  a /Jin  is  and  to  Seclt/a — types  so  far  wholly  unknown  In  typ!a! 
Knox  or,  Indeed,  In  any  Ozarklan  fm. — occur  at  intervals  In  Jonesboro  section  r? 
within  400  ft.  of  top  of  underlying  Nollchucky.  The  upper  400  ft.  of  the  Is.  nrj 
commonly  contains  Ceratopea  keithi  and  less  frequently  other  gnstrop<»ds  noi 
cephalopoda.  Mr.  Arthur  Keith  found  this  same  fauna  E.  of  Knoxville  in  beds 
referred  by  him  to  upper  Knox.  As  this  fin.  is  a strut,  and  lithologic  unit,  aid 
distinct  from  all  others  now  recognized  by  name  in  Appalachian  Valley,  the  fern 
Jonesboro  Is.  is  here  proposed  for  it.  [Fages  672-673. J According  to  tbe?*e  dan 
it  appears  that  Jonesboro  is.  represents  only  lower  half  of  Canadian  system  lB*4- 
mantown  group]  as  now  constituted.  [Page  674.]  J. PI.  27  shows  it  uncon.  be!o* 
Mosheim  Is.  and  uncon.  above  Lower  Knox  (V),  and  as  correlated  with  Stoneberi3 
Is..  Nittany  dol.,  and  lower  part  of  Axemann  Is.  of  Beekinantowu  group  of  centrti 
Fa.] 

E.  O.  Ulrich,  1924  (Tenn.  Dept.  Ed.,  Div.  Geol.,  Bull.  28,  p.  34).  Jonesboro  h. 

E.  side  of  Athens  trough  is  Upper  Canadian  and* Cotter  dol.  of  centra]  Tenn. 

C.  Butts.  1928  (Wash.  Acad.  Sd.  Jour.,  vol.  18,  No.  13.  pp.  357-380).  As  detire: 
by  Ulrich  the  Jonesboro  Is.  wus  made  to  include  beds  corresponding  to  Nittany  tM 
and  still  higher  beds  to  base  of  Mosheim  is.  But  it  is  now  agreed  that  the  Nitti-r 
is  a distinct  and  easily  separable  unit  in  SW.  Va.,  and  Jonesboro  Is.  is  here  rede- 
fined and  restricted  to  the  Is.  which  near  Jonesboro,  Washington  Co.,  Tenn.,  umkr 
lies  Nittany  dol.  and  rests  on  Nollchucky  ah.  Thickness  2,000 ± ft.  Uppvr  500 
ft.  contains  Becknmntown  fossils.  No  fossils  in  lower  1.000  ft.  Lower  two-thlrt* 
of  fm.  may  be  a Is.  fades  of  Copper  Ridge  dol.  [which  belongs  to  Ulrich's  Ozark!*; 
system  ] . 

Replaced  by  Conocoeheaguc  Is.  (an  older  name)  in  Dec.  1931,  the  Is.  havin? 
been  traced  northward  by  C.  Butts  to  typical  areas  of  the  Conocoeheaguc. 
(See  C.  Butts,  lGth  Int.  Geol.  Cong.  Guidebooks  of  Va.) 

Jonesburg  sandstone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County)  and  southern 
Kansas  (Chautauqua  County). 

M.  I.  Goldman,  1920  (U.  S.  G.  S.  Bull.  686 W,  pp.  329-330).  Jonesburv  «*. — a per 
sistent  bed  which  forms  rim  of  many  minor  ridges  and  plateaus  In  NW.  part  of  T 
29  N.,  Rs.  11  and  12  E.,  Okla.  Named  for  ■conspicuous  exposure  oil  top  of  ridge  W 
of  Jonesburg,  Chautauqua  Co..  Kans.,  a short  distance  N.  of  T.  29  N..  R.  HE 
Probably  is  lowest  lied  of  “Chautauqua  sb."  of  Adams  (1908).  Physical  appearand 
not  sufficiently  characteristic  to  distinguish  it  from  other  sss.  of  these  twps.  but  it 
can  be  recognized  by  its  relation  to  a thin  ss.  12  ± ft.  above  it,  which  generally 
exhibits  fossil  imprints,  mainly  pclecypods  and  gastropods.  Very  rarely  the  fossil' 
of  this  overlying  ss.  appear  in  the  Jonesburg  itself.  In  places  the  top  of  the 
Jonesburg  shows  a heavy  stain  of  red  to  yellow  ocher,  and  the  tops  of  mais 
beds  display  beautifully  preserved  ripple  marks  and  current  marks.  Thickness  5 to 
75  ft.  Lies  125  ± ft.  above  Chcshewalla  ss. 

In  Kans.  is  a memb.  of  Lawrence  sh. ; in  Okla.  a memb.  of  Nelagoney  fm. 
and  probably = basal  part  of  Fourmile  ss.  memb.  Some  geologists  hare 
suggested  it  is=Bowlian  ss. 

Jones  Point  shale.  (In  Calhoun  shnle.) 

Pennsylvanian:  Southeastern  Nebraska,  eastern  Kansas,  and  southwestern 
I own. 

G.  E.  Condrn,  1927  (Ncbr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  49,  43.  51).  Jones  Poir.t 
sh. — Bluish-gray  nrglll.  to  calc,  sh.,  with  some  carbonaceous  material.  Thickness  3 
to  10  ft.  Is  basal  bed  of  Calhoun  sh.  Overlies  Ervlne  Creek  Is.  and  underlies 
Meadow  Is.  Named  for  Jones  Point,  n spur  In  Missouri  River  bluffs  E.  of  Union. 

G.  E.  Condra.  1930  (Nebr.  Geol.  Surv.  Bull.  3,  2d  ser.,  p.  47),  stated  that  true 
Meadow  Is.  belongs  in  Stanton  Is.,  and  be  applied  8heldon  Is.  to  the  Is.  underlying 
Iowa  Point  sh.  and  overlying  Jones  Point  Bh. 
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K.  C.  Moore  and  G.  E.  Condra,  1932  (Oct.  1932  revised  classification  chart  of  Penn, 
rocks  of  Kans.  and  Nebr.),  'restricted  Calhoun  sh.  to  beds  above  Sheldon  Is.  and 
Included  Jones  Point  eh.  and  Sheldon  Is.  in  Deer  Creek  Is.  (redefined).  Calhoun 
sh.  restricted  thus  occupies  Interval  previously  named  Iowa  Point  sli. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  11),  divided  Calhoun  sh.  fm. 
into  (descending)  Iowa  Point  sh.,  Sheldon  Is.,  and  Jones  Point  sh.  This  classifi- 
cation was  adopted  by  R.  C.  Moore,  Aug.  31,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p. 
48),  but  on  pp.  187—194  he  proposed  to  redefine  Ervine  Creek  Is.,  Jones  Point  sh., 
and  Sheldon  Is.  on  a cyclothem  basis.  (See  1036  entry  under  Sheldon  /#.) 

B.  C.  Moore,  Sept.  4 to  7,  1936  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook, 
p.  41).  Topeka  Is.  divided  into  (descending):  Coal  Creek  Is.,  16  ft.;  Holt  sh., 

15  ft.;  Du  Bois  Is.,  14  ft.;  Turner  Creek  sh.,  30  ft.;  Hartford  Is.,  40  ft.;  Jonen 
Point  ah.,  5 ft.  and  Dashncr  Is.,  4 ft.  Rests  on  Calhoun  sh.  [In  above  section 
June >*  Point  sh.  is  placed  in  Topeka  Is.  (instead  of  basal  memb.  of  Calhoun  sh.) 
and  Dashner  Is.  is  a new  name  for  basal  part  of  his  Ilurtford  Is.  of  p.  11  aud  pp.  194 
and  195  of  his  Kans.  GeoL  Surv.  Bull.  22,  1936.] 

For  Condra*8  latest  interpretation  of  strut.  position  of  this  sh.  see  1037 
entry  under  Topeka  Is. 

Jordan  sandstone. 

Upper  Cambrian:  Southern  Minnesota  and  Wisconsin,  Iowa,  and  northern 
Illinois. 

A.  Wlnchell,  1872  (Kept  of  geol.  survey  vicinity  of  Belle  Plalne,  Scott  Co.,  Minn., 

16  pp.).  A sandrock  fm..  exposed  in  beer  vaults  at  Jordan  and  nlong  Rand  Creek, 
consisting  of  (dewending)  : (F).  Sandrock,  huffish,  quite  ferruginous,  thick-bedded, 
seen  at  mill  6 ft.;  (E),  sandrock,  ferruginous,  thin  and  irregularly  bedded,  friable 
and  disintegrating,  with  many  ferruginous  seams,  crusts  and  concretions,  in  the 
quarry  3 ft.;  (D),  sandrock,  irregularly  whitish  or  ferruginous,  heavy-bedded, 
obliquely  and  beautifully  banded  with  iron  streaks  and  laminae,  in  quarry  12  ft.; 
(C),  sandrock,  huffish,  similar  to  D,  but  thlnner-bedded,  in  quarry  8 ft.;  (B),  sand- 
rock, hard  and  ferruginous  above,  soft,  friable,  and  huffish  red  below.  Falls  of  Sand 
Creek  10  ft.;  and  (A),  sandrock.  whitish,  compact.  In  the  beer  vaults  12  ft.  seen. 
Overlain  by  Lower  Mag.  Is.  of  Owen.  Occurs  at  considerable  elevation  above  the 
mag.  Is.  at  St.  Lawrence.  Regarded  ns  Potsdam  ss.  [In  two  places  is  called 
Jordan  «#.] 

N.  II.  Wlnchell,  1874  (Minn.  Geol.  Nat.  Hist.  Surv.  2d  Ann.  Rept.,  pp.  127-158),  gave 
(p.  149).  ns  typical  outcrop  of  Jordan  ss.,  a section  on  Rand  Creek,  about  % mi. 
above  village  of  Jordan.  Scott  Co..  Minn.,  which  is  same  section  ns  that  given  by 
A.  Wlnchell  in  1872,  to  which  latter  section  reference  is  made,  and  credit  for  name 
Jordan  as.  is  also  given  to  A.  Wlnchell,  1872  rept  cited  above.  In  1874  rept  cited 
N.  H.  Wlnchell  divided  the  rocks  of  Minnesota  Valley  Into  (descending)  Trenton  Is. 
and  shales,  St.  Peter  ss.,  Rhakopee  Is.,  Jordan  ss.,  St.  Lawrence  Is.,  St.  Croix  ss., 
and  Potsdam  ss.  Thickness  of  Jordan  ss.  (p.  147)  50  ft. 

Iti  subsequent  early  repts  the  fm.  overlying  Jordan  ss.  was  called  Shakopce 
Is.,  Lower  Mar;.  Is.,  Main  body  of  Lower  May.  Is.,  and,  since  1891,  Oneota 
dot.  In  early  repts  the  Jordan  ss.  was  also  confused  with  the  younger 
New  Richmond  ss.,  which  has  been  described  as  a fm.  btw.  Oneota  dol. 
and  Shakopce  dol.,  and  also  as  a memb.  of  the  Shakopee. 

In  1924  (Wis.  Acad.  Sci.,  Arts,  and  Lett.,  vol.  21,  pp.  72-84)  E.  O.  Ulrich 
restricted  Jordan  ss.  to  the  wholly  unfossil  if  erous  ss.,  such  as  is  found  at 
Jordan  type  loc.f  and  applied  Norwalk  ss.  (which  he  treated  as  top  memb. 
of  his  Trempealeau  fin.)  to  the  underlying  fossil  if  erous  ss.  that  had  pre- 
viously been  assigned  to  the  Jordan.  He  also  defined  Jordan  ss.  of  eastern 
Wis.  as  overlain  by  a recently  discovered  fm.,  to  which  he  applied  the 
name  Devils  Lake  ss.,  and  stated  that  in  western  Wis.  tiie  still  younger 
Madison  ss.  intervenes  htw.  Jordan  ss.  and  overlying  Oneota  dol.  The 
U.  S.  Geol.  Survey  in  39*27  adopted  Norwalk  ss.  ns  a memb.  of  Jordan  ss., 
since,  according  to  C.  R,  Stauffer  (Jour.  Geol.,  vol.  33,  pp.  699-713,  1925) 
and  other  geologists,  it  is  the  only  part  of  the  Jordan  that  outcrops  at 
151627°— 38 67 
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type  loc.  and  it  has  always  been  included  in  the  Jordan.  (See  A.  C.  Trow 
bridge  and  G.  I.  Atwater,  Geol.  Soc.  Am.  Bull.,  vol.  45,  p.  60.  1034.  Also 
see  1917  and  1925  entries  under  Kasota  stone.) 

J.  M.  Wanenmacher,  W.  II.  Twenhofel.  and  G.  O.  Raasch,  1934  (Am.  Jour.  ScL.  5tL 
vol.  28,  pp.  1-25)  included  Jordan  as.  in  their  Trempealeau  fm. 

A.  C.  Trowbridge  and  G.  I.  Atwater,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  pp.  21-79 1. 
Jordan  a*,  is— Madison  as.  and  = Norwalk  ss.  The  Norwalk  is  all  of  Jordan  presses: 
at  Jordan  type  loc.  Jordan  as.  should  continue  to  be  used  for  the  beds  overlying 
Lodi  sh.  memb.  of  St.  Lawrence  fm.  and  underlying  Oneota  dol.  It  seems  best  t« 
leave  the  Jordan  undivided  at  present. 

A.  C.  Trowbridge  stated  (Kept.  9th  Ann.  Field  Conf.  Knns.  Geol.  Soc.,  1935,  p.  61  > 
that  stratlgrapbers  of  Minn,  and  Iowa  classify  Madison  ss.  of  Wis.  merely  as  upp*r 
beds  of  Jordan  ss.  (For  explanation  see  1935  entries  under  Uadhon  ss.)  In  Ibis 
rept.  Norwalk  ss.  was  discarded  by  Trowbridge,  Twenhofel,  Raasch,  and  Thwait«. 
and  the  beds  were  restored  to  Jordan  ss.,  of  which  they  comprise  the  lower  aaci 
major  part. 

E.  O.  Ulrich,  1936  (Geol.  Soc.  Am.  Proc.  1935,  p.  113).  There  arc  3 ass.  in  Wis.  that 
previously  have  been  regarded  as  constituting  an  indivisible  strut,  unit.  Tfc# 
Norwalk  88.  Is  top  memb.  of  Trempealeau  fm.,  the  Jordan  is  a separate  final  deposit 
of  the  Camb.  of  upper  Miss.  Valley,  and  the  Madison  is  first  deposit  of  Ozarkian  of 
the  region. 

U.  S.  Geol.  Survey  at  present  follows  the  earlier  and  established  definitions 
Treats  Jordan  ss.  as  a distinct  fm.  from  underlying  St.  Lawrence  fm.  and 
overlying  Madison  ss. ; includes  in  it,  at  base,  Norwalk  ss.  memb.  of  Ulrich ; 
and  has  not  adopted  Trempealeau  fm. 

Named  for  exposures  in  Sand  Creek  at  Jordan,  Scott  Co.,  Minn. 

Jordan  limestone  member  (of  Bingham  quartzite). 

Pennsylvanian:  Central  northern  Utah  (Bingham  district). 

A.  Keith,  1905  (U.  S.  G.  S.  P.  P.  38,  pp.  38  + , map,  sections).  Jordan  Is.  memb.  ©/ 
Bingham  qtzitc. — Calc,  strata  more  or  less  altered  by  mineralizing  agents  and  in- 
trusive masses  of  monzonite.  Most  common  unaltered  rock  is  a pure  tine-grained  Is. 
of  light  to  dark  or  even  black  color;  light-gray  and  dove-colored  beds  also  present. 
On  slopes  of  West  Mtn  a Is.  cgl.  about  20  ft.  thick  is  interbedded  In  the  la.  75±  ft 
above  1 1 8 base,  but  this  cannot  be  traced  far.  Also  contains  small  layers  of  qtzit>, 
and  considerable  chert  in  nodnles.  layers,  and  masses.  Thickness  20  to  300  ft.  Mai 
(tosslbly  be  same  as  Highland  Boy  Is.  Named  for  occurrence  In  Old  Jordan  minr 
[Sections  Bhow  Jordan  Is.  as  lying  much  lower  than  Commercial  Is.  and  murb 
higher  than  Lenox  Is.] 

Jornadan  series. 

A term  introduced  by  C.  [R.J  Keyes  to  designate  25  ft.  of  Quat.  adobe  iu 
N.  Mex.  In  bis  Conspectus  of  geol.  fms.  of  N.  Mex.,  1915,  p.  8,  be  defined 
it  as  “Principal  Intermont  plains  soils  and  surface  deposits.” 

Josephine  formation. 

Paleozoic : British  Columbia. 

8.  J.  Schofield,  1919  (CanadA  Geol.  Surv.  Sunim.  Rept.  1918,  pt.  B,  p.  60). 

Jualin  diorite. 

Early  Cretaceous  (?) : Southeastern  Alaska  (Berners  Bay  region). 

A.  Knopf,  1911  (IT.  S.  G.  8.  Bull.  446,  pp.  24-25,  map).  Jualin  diorite. — Intrudes 
Berners  fm.  (Jurassic  or  Lower  Cret.).  Exposed  at  Jualin  and  in  Jualin  mine. 
Assigned  to  early  Cret.  (?). 

Juana  Diaz  shales. 

Juana  Diaz  marls. 

Tertiary : Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Sci.  Annals,  vol.  26,  pp.  10,  17).  Included  in 
Arecibo  fm. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  1Q57 


Juan  Ascencio  chert  boils. 

Cretaceous  ( ?) : Puerto  Rico. 

D.  R.  Semmes,  1919  (N.  Y.  Acad.  Scl.,  Scientific  survey  of  Porto  Rico  and  Virgin 
Islands,  vol.  1,  p.  65). 

Juan  Ascencio  member  (of  Fajardo  shale). 

Cretaceous:  Puerto  Rico. 

H.  A.  Meyerhoff,  1931  (N.  Y.  Acad.  Scl.,  Scientific  survey  of  Porto  Rico  and  Virgin 
Islands,  vol.  2,  pt.  3,  p.  288). 

Jubilee  limestone. 

Cambrian:  British  Columbia. 

C.  S.  Evans,  1933  (Canada  Geol.  Surv.  Smnm.  Rept.  1932,  pt.  A2,  p.  124). 

Jutlique  series. 

Mississippinn : Nova  Scotia  (Cape  Breton  Island). 

P.  D.  Trask  and  K.  F.  Mather,  1927  (Wash.  Acad.  Sci.  Jour.,  vol.  17,  p.  323). 

tJudith  group. 

See  under  Judith  River  fm. 

tJudithian  series. 

A term  applied  by  C.  [R.]  Keyes  to  Judith  River  fm.  of  other  geologists. 

Judith  River  formation.  (Of  Montana  group.) 

Upper  Cretaceous:  Central,  northern,  southeastern  and  southern  Montana. 

F.  B.  Meek  and  F.  V.  Hayden  (Phlla.  Acad.  Nat.  Sci.  Proc.,  vol.  8,  p.  267,  1856 : 

vol.  9,  p.  123,  1858;  vol.  13,  p.  417,  1802;  Am.  Phil.  Soc.  Trans.,  o.  s.,  vol.  12. 

1862)  described  but  did  not  name  the  fresh-water  and  brackish-water  deposits 
near  mouth  of  Judith  River,  Mont.  They  did,  however,  casually  allude  to  them 
as  Judith  deposit,  Judith  beds,  and  Judith  River  beds. 

F.  V.  Hayden,  i860  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  3d  Ann.  Rept.,  pp.  89-92). 
To  these  groups  (Fort  Union,  Wind  River,  White  River,  and  Loup  Fork)  might 
be  added  the  Judith  River  beds,  a small  basin  in  Missouri  River,  near  foot  of 
the  mtiis,  about  15  to  20  ml.  in  width  and  40  mi.  in  length.  This  group  is 
probably  of  lower  tertiary  age,  but  I think  It  was  always  separated  from  the 
great  lignite  group. 

F.  V.  Hayden.  1871  (U.  S.  GeoL  and  Geog.  Surv.  Terr.  4th  Ann.  Rept.,  p.  97). 

There  is  one  other  basin  near  sources  of  Missouri  River  which  has  already  yielded 

many  fossils  of  great  interest  but  which  seems  to  be  isolated  from  the  others. 
This  Is  what  I have  called  the  Judith  Basin,  and  inasmuch  as  it  sterns  to  be 
one  of  the  ancient  lake  deposits,  and  characterised  by  a peculiar  group  of  organic 
remains,  I will  designate  the  strata  as  Judith  ffroup.  The  sediments  do  not  differ 
materially  from  those  of  Fort  Union  group,  and  they  contain  impure  beds  of  lignite, 
fresh-water  Molluscn,  and  a few  leaves  of  deciduous  trees.  But  the  most  re- 
markable feature  of  this  group  is  the  number  and  variety  of  the  curious  reptilian 
remains,  of  which  we  have  only  yet  caught  a glimpse. 

F.  B.  Meek,  1873  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  6th  Ann.  Rept.,  pp.  459,  460). 
We  have  always  considered  the  Judith  River  beds  to  be  Lower  Tert.,  but  there  are 
some  reasons  for  suspecting  they  may  be  Upper  Cret. 

E.  D.  Cope,  1874  (U.  S.  Geol.  and  Geog.  Surv.  Terr.  7th  Ann.  Rept.,  p.  434).  From 
standpoint  of  writer  the  Judith  River  beds  would  be  at  top  of  Cret.  and  more  or 
less  related  to  Fort  Union  epoch. 

F.  B.  Meek.  1876  <U.  8.  Geol.  and  Geog.  Surv.  Terr.  Mon.  9),  gave  a section  (p. 
xlviii)  of  Jwlith  River  group  at  mouth  of  Judith  River,  listed  its  fossils,  and 
stated  that  It  rested  conformably  on  Fox  Hills  group,  was  overlain  by  Fort  Union 
group,  and  was  probably  of  Cret.  age.  Subsequent  writers  designated  these  beds 
us  Cretaceous  No.  6 or  Judith  River  ffroup,  and  called  the  underlying  deposits 
Cretaceous  No.  5 or  Fog  Hills  group.  In  1883  C.  A.  White  Included  the  Judith 
River  deposits  in  Laramie  “group.” 

J.  B.  Hatcher,  1896  (Am.  Nat.,  vol.  30,  pp.  112-120),  showed  Judith  River  beds  to 
lie  older  than  Ceratops  beds  of  Converse  Co.,  Wyo.  In  1902  (Sci.,  n.  s.,  vol.  16, 
pp.  831-832)  he  stated  that  they  art*  overlain  by  300  to  400  ft.  of  sh.  similar  to 
Pierre  sh.  and  which  he  had  little  doubt  really  represented  the  Pierre. 
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J.  B.  Hatcher  and  T.  W.  Stanton,  1903  (Sci.,  n.  8.,  vol.  18,  pp.  211-212),  divided 
tlie  Montana  group  of  Mont,  and  adjoining  parts  of  Canada  (all  of  which  they 
suggested  was  probably  of  Pierre  age)  Into  (descending)  : (1)  Bearpaw  sh.  (GOo 
ft.  of  dark  clay  sh.  with  many  calc,  concretions) ; (2)  Judith  River  beds  (500  to 
t;00  ft.  of  light-colored,  mostly  nonmariue  beds)  ; (3)  Claggett  fm.  (400  ft.  of 
marine  sh.  and  sss.)  ; and  (4)  Eagle  fm.  (250  to  300  ft.  of  coarse,  light  colored  ss&. 
with  beds  of  clay  sh.  and  lignite). 

T.  W.  Stanton  and  J.  B.  Hatcher,  1905  (U.  S.  G.  S.  Bull.  257).  Judith  River  beds. — 
Mostly  fresh  water,  but  occasionally  contain  intercalated  brackish  water  layers,  the 
most  persistent  of  which  is  near  top  of  fm.  More  rarely  there  are  local  marine 
deposits  in  upper  part.  The  beds  ore  prevailingly  light -colored  and  tend  to  weather 
into  “badlands”  forms.  Little  more  than  500  ft.  thick  near  Judith.  The  Judith 
River  beds  in  original  area  consist  of  light  ash-colored  sss.  alternating  with  usually 
darker  colored  and  more  friable  shales  and  clays  mingled  with  frequent  seams  of 
lignite.  The  early  use  of  Judith  River  l>y  Meek  and  Hayden  was  in  a general 
untechnlcal  sense  to  include  all  tlie  fms.  occurring  near  mouth  of  Judith  River. 
The  Judith  River  beds  as  here  defined  underlie  Bearpaw  sh.  and  grade  into  under- 
lying Claggett  fm.,  which  is  well  exposed  in  neighborhood  of  Judith,  where  It  is 
400  ft.  thick.  At  many  places  In  Bearpaw  Mtns  and  at  other  favored  localities  tlie 
Bearpaw  sh.  is  seen  resting  conformably  on  Judith  River  beds.  It  Is  not  yet  de- 
termined whether  Bearpaw  includes  equiv.  of  Pox  Hills.  (This  is  present  generally 
accepted  definition  of  Judith  River  fm.] 

T.  W.  Stanton,  1919  <U.  S.  G.  8.  P.  P.  120,  p.  107),  correlated  overlying  Bearpaw  sh. 
with  upper  part  of  Pierre  sh.  and  lower  part  of  Fox  Hills  ss. 

Judith  River  sand. 

Name  locally  applied  to  the  first  gas  sand  (subsurface)  in  Pierre  sh.  of 
Cedar  Creek  anticline,  SE.  Mont.,  which  appears  to  lie  at  approx,  horizon 
of  Judith  River  fm. 

Julian  schist. 

Tr lassie  or  older:  Southern  California  (San  Diego  County). 

F.  J.  H.  Merrill,  1014  (Oeol.  and  Min.  Res.  San  Diego  and  Imperial  Counties: 
Calif.  State  Min.  Bur.,  pp.  11-12).  Julian  {/roup. — Metamorphic  fms.  of  mica 
schists,  slates,  qtxltes,  and  Is.,  the  first  being  especially  well  exposed  near  Julian 
and  the  latter  occurring  in  small  areas  at  several  points.  Age  uncertain.  May 
be  Triangle,  Carbf.,  or  older. 

F.  S.  Hudson,  1922  (Univ.  Calif.  I»ub.,  Bull.  Dept.  Geol.  8oi.,  vol.  13,  No.  6,  pp.  181. 
182-190.  map).  Julian  schist. — In  Cuyamnca  region  consists  of  quartz-mica  schists, 
quartz  two-mica  schists,  quartz-muscovite  schists,  and  some  thin-bedded  qtzites. 
The  metamorphosed  product  of  shales,  fine  clayey  sss.,  and  nearly  pure  quartz  sss., 
with  subordinate  layers  of  basic  volcanic  rock.  Thickness  more  than  6. GOO  ft. 
Named  for  village  of  Julian,  Ban  Deign  Co.,  which  occurs  in  midst  of  the  mass. 
Of  Triassic  age.  or  late  Paleozoic,  or  both. 

W.  J.  Miller,  1035  (Calif.  Jour.  Mines  and  Geol.,  vol.  31,  No.  2,  pp.  120-121). 
Julian  schist  of  Southern  Peninsular  Range  is  same  as  Julian  group  of  Merrill  and 
Julian  schist  of  Hudson.  No  fossils  found.  May  Include  rocks  of  Triassic.  late 
Paleozoic,  or  even  older  ages.  Evidence  obtained  strongly  suggests  it  is  largely  or 
wholly  metamorphosed  Triassic  sediments. 

Julian  group. 

Soe  under  Julian  schist,  1914  entry. 

t Julian  limestone. 

Name  proposed  by  C.  [R.]  Keyes  (Pan.-Am.  Geol.,  vol.  37,  pp.  252-255. 
192*2)  to  replace  the  well-established  name  Galena  dot,  which  he  does 
not  consider  well  founded.  Named  for  Julian  Twp,  Iowa. 

t Julian  series. 

Name  proposed  by  C.  [R.]  Keyes  (Pan-Am.  Geol.,  vol.  47,  pp.  146-148. 
1927)  as  a designation  for  the  Middle  Ord.  sequence  of  Dubuque  region, 
Iowa,  extending  from  top  of  Galena  dol.  down  to  base  of  Glenwood  sh. 
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Julia nd  member. 

Upper  Devonian:  Southeastern  New  York  (Greene  County). 

G.  IT.  Chadwick,  1933  (Pan-Am.  Geol.,  vol.  60.  pp.  99,  285).  East  of  Ithaca  both 
Enfield  and  Ithaca  become  divisible,  the  latter  separating  into  Otselic  ah.  below 
and  Cincinnati^  Antra  above ; the  Enfield  into  Kattel  ah.  below,  n middle  niemb. 
I have  been  cnlling  the  JuUand.  from  exposure*  in  Jutland  Hill,  Just  E.  of  village 
of  Greene.  N.  Y.,  and  at  top  Van  Etten  ah.  (“First  TropidoUptu*  zone’*). 

G.  H.  Chadwick,  1935  (Am.  Mid.  Nat.,  vol.  16,  No.  6.  pp.  858,  802).  Eastward 
from  (’anHudalgun  Lake  the  Enfield  splits  into  (defending)  : Van  Etten  (‘‘First 
Tropitlolrptu V')  zone,  Juliand  zone,  and  Kattel  ( “Lriorhynchus  globitli forme”) 
zone. 

Jumbo  volcanlcs. 

Mesozoic  or  late  Paleozoic:  Northeastern  Washington  (Stevens  County). 

C.  E.  Wenver.  1920  (Wash.  Geol.  Surv.  Bull.  20,  p.  95,  map).  Jumbo  volcanica. — 
Greatly  altered  and  metamorphosed  lavas  and  IntniHive  Igneous  rocks  of  apparent 
andesitic  composition.  Lie  on  S.  border  of  Kosaland  volcanica.  As  a rule  much 
more  altered  than  lavas  of  KosHland  volcanic  group,  but  possibly  are  in  part  correl- 
ative with  Kossland.  Appear  to  rest  uncon.  on  Mission  argillite  and  Nortbport 
Is.  On  NE.  appear  to  pass  beneath  lower  members  of  Kossland  volcanic  group, 
but  contact  nmy  be  fault  contact.  Occur  at  headwaters  of  Fifteen  Mile  Creek,  at 
E.  end  of  Jumbo  Mtn,  and  occupy  11  ± sq.  ml.  Assigned  to  Tert.  IThe  Kossland 
volcanic  group  is  now  assigned  to  Carbf.  (?),  Triasslc  (?),  Jurassic  (?).] 

Jumbo  dolomite  member  (of  Talladega  slate). 

Probably  Paleozoic:  Eastern  Alabama. 

C.  Butts.  1920  (Ain.  Geol.  Surv.  Spec.  Rept.  No.  14,  map,  p.  53).  Jumbo  do 7.  memb. 
of  Talladega  nl. — Apparently  lies  several  thousand  ft.  above  the  ferruginous  ss. 
memb.  of  the  Talludega,  aud  several  thousand  ft.  below  top  of  the  Talladega,  being 
both  underlain  and  overlain  by  ordinary  phyllite  of  Talladega  type.  In  at  least 
one  place  this  memb.  consists  of  an  upper  dol.  bed  CO  ft.  thick  and  a lower  dol. 
bed  20  ft.  thick,  the  two  separated  by  a 40-foot  bed  of  phyllite.  Thickness  at 
least  120  ft.  Extends  from  NE*4  sec.  4,  T.  23  N.,  R.  10  E..  S.  and  W.  to  half  a 
mile  W.  of  old  Jumbo  post  office. 

Named  for  exposures  and  quarries  at  and  near  Jumbo,  Chilton  Co. 

J uncos  gabbro. 

Age  (?)  : Puerto  Rico. 

C.  R.  Fettke,  1924  (N.  Y.  Acad.  8cl.,  Scientific  survey  of  Porto  Rico  and  Virgin 
Isiuuds.  vol.  2,  pt.  2,  p.  153,  and  Am.  Inst.  Min.  aud  Met.  Engrs.  Trans.,  vol.  70, 
pp.  1020-1042). 

Junction  limestone. 

C.  I R.  1 Keyes,  1924  (Pnn-Am.  Geol.,  vol.  41,  pp.  36,  301).  Junction  fm. — Lbs..  200 
ft.  thick,  underlying  Brush  sh.,  overlying  Bishop  sss.,  and  composing  a middle  fm. 
of  Flaming  Gorge  series  In  Utah.  Assigned  to  late  Jurassic.  [But  Keyes  also 
stated  that  it  may  correspond  to  Minnewaste  Is.,  which  Is  Lower  Cret.  Derivation 
of  name  not  stated.] 

According  to  A.  A.  Raker,  C.  II.  Dane,  and  J.  B.  Reeshle,  Jr.,  193G  (U.  S. 
G.  S.  P.  P.  1S3,  chart  opp.  p.  40),  these  lss.  are  Curtis  fm.  (Upper  Jurassic). 

Junction  City  quartzite. 

Pre-Cambrian  (middle  Huronian) : Central  northern  Wisconsin  (Portage 
County). 

R.  Weldman,  1907  (WIs.  Geol.  Nat.  Hist.  Surv.  Bull.  16.  p.  91).  Junction  Citg 
qtzite. — Several  separated  areas  of  qtzite  and  qtzite  schist  exposed  In  vicinity  of 
Junction  City.  Portage  Co.  The  fm.  varies  rapidly  from  qtzite  to  sb.  Approx. 
200  to  500,  possibly  1,000  ft.  thick.  Base  not  exposed.  May  be  same  as  Rudolph 
qtzite.  Assigned  to  lower  Huronian  (?). 

C.  R.  Van  Hise  aud  C.  K.  Leith.  1911  (U.  S.  G.  S.  Mon.  52,  chart  opp.  p.  598), 
assigned  the  qtzites  und  slates  of  north-central  WIs.  to  middle  Huronian. 
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June  Bell  rhyolite. 

Tertiary:  Central  northern  Nevada  (western  part  of  Elko  County). 

E.  H.  Kott,  Jr..  1931  (Unlv.  Nev.  Bull..  voL  25,  No.  5).  June  Bell  rhyolite  (Ten) 
od  surface  Is  limited  to  small  area  on  June  Bell  claim  in  Gold  Circle  or  Mldu 
mining  dlst.  but  underground  It  is  more  extensive.  If  extrusive  it  Is  older  tin:. 
Elko  Prince  rhyolite;  If  intrusive  it  is  younger. 

Jnniata  coal  measures. 

K.  Platt,  1877  (2d  Pa.  Geol.  Surv.  Kept.  H,.  pp.  xxlll-xxx).  applied  this  name  « 
the  rocks  in  SW.  Pa.  underlying  the  Genesee  black  ah.  and  overlying  his  Marcellas 
black  sb. 

Juniata  formation. 

Upper  Ordovician  (Richmond)  : Central  southern  and  eastern  Pennsylvania, 
western  Maryland,  western  Virginia,  and  eastern  West  Virginia. 

N.  n.  Darton,  1890  <U.  S.  O.  f).  Piedmont  folio.  W.  Va.-Md.,  No.  28,  and  Frank!:: 
folio.  W.  Va.-Va..  No.  32).  Juniata  fm. — Brownish-red  sss.  alternating  with  red 
shales.  Thickness  085  to  1.125  ft.  Underlies  Tuscarora  qtslte  and  overlies  Mat- 
tlnsburg  sh.  Is  basal  part  of  Mediua  of  early  repts  on  this  region.  Assigned  to  SH 
(Derivation  of  name  not  stated.] 

W.  B.  Clark.  1897  tMd.  Geol.  Surv.  vol.  1,  pp.  172-188).  Juniata  fm.  (red  If  cites 
s».)  of  western  Md.  Is  best  developed  in  Wills  Mtn,  SW.  of  Cumberland,  where  It  U 
550  ft.  thick.  Consists  of  alternating  shales  and  sss.  of  deep  red  color.  Naned 
fur  typical  occurrence  on  Juniata  River  In  Pa.  Assigned  to  Sil. 

This  fm.  continued  to  be  universally  assigned  to  Sil.  (as  was  Medina  group 
of  N.  Y.)  until  1908,  when  R.  S.  Bussler  (Eeon.  Geol.,  vol.  3,  p.  510)  classi- 
fied the  fm.  in  Va.  as  Ord.  and  of  Lorraine  age.  In  1909  (Sci.,  n.  s..  vol 
29,  pp.  353,  355,  415)  A.  W.  Grabau  correlated  Juniata  with  Queenston 
sh.  of  western  N.  Y.  ("of  late  Lorraine  and  Richmond  age”),  and  assigned 
both  of  those  fms.  to  Upper  Ord.  The  Tuscarora,  however,  he  placed  in 
Sil.  Although  no  fossils  were  obtained  from  the  rocks,  the  Juniata  fm. 
of  U.  S.  G.  S.  Mercersburg-Chambersburg  folio,  No.  170,  1909,  was  classified 
as  Upper  Ord. 

E.  O.  Ulrich,  1911  (Cool.  Soc.  Am.  Bull.,  vol.  22,  pi.  27),  assigned  the  Juniata  to 
Upper  Ord.  and  the  Richmond  to  Sil. ; and.  although  no  fossilB  were  obtained,  tbs 
classification  of  the  Juniata  was  followed  by  G.  W.  Stose  In  U.  8.  G.  S.  l'awpaw- 
Haneock  folio,  No.  179,  1912. 

In  1913  (12tli  Int.  Geol.  Cong.,  pp.  593-666)  E.  O.  Ulrich  assigned  Juniata 
fm.  (=Queenston  sh.)  to  Richmond  epoch  and  assigned  the  Richmond  to 
Sil.  Grabau,  however,  the  same  year  (Geol.  Soc.  Am.  Bull.,  vol.  24 
pp.  408-410)  assigned  Juniata  (=Queenston  and=Rlchmond ) to  Upper 
Ord.  Ulrich  still  classifies  the  Richmond  group  (and  equiv.  fms.  In  other 
parts  of  the  country)  as  Sil.  In  this  he  Is  followed  by  R.  S.  Bassler. 
It.  Ruedemann,  and  the  present  N.  Y.  State  and  Pa.  State  Surveys.  The 
U.  S.  Geol.  Survey  and  geologists  and  paleontologists  In  general  assign  the 
Richmond  group  and  its  equivalents  to  Upper  Ord.  Although  the 
Juniata  is  noufossiliferous,  its  correlation  with  Richmond  group  appears 
now  to  be  accepted  by  all  writers. 

Juniata  moraine. 

Pleistocene  (Wisconsin  stage)  : Eastern  Michigan  (The  Thumb).  Shovra 
on  moraine  map  (pi.  32)  in  U.  S.  G.  S.  Mon.  53.  Named  for  Juniata. 
Tuscola  Co. 
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Juniata  Rivpr  series. 

Name  proposed  by  F.  Platt  (2d  Pa.  Geol.  Surv.  Rept.  H.  pp.  6,  8.  1875) 
for  the  Dev.  coal  beds  of  No.  VIII,  which  he  included  in  his  Hamilton 
series. 

J.  P.  Lesley,  1877  (2d  Pa.  Geol.  Surv  Rept.  Hr  p.  xzill),  applied  Juniata  River 
coal  group  to  part  If  not  all  of  his  Hamilton  out.,  which  occupied  Interval  btw. 
Genesee  black  shales  above  and  Marcellus  black  shales  below. 

Juniper  andesites. 

Age(V):  Northern  California  (Lassen  National  Park). 

H.  Williams.  1032  (Calif.  Unlv.  Pub..  Bull.  Dept.  Geol.  Set.,  vol.  21.  No.  8.  pp. 
214-376.  map).  Juniper  andesites. — Pale-gray  and  dark  bluish-gray  platy  and 
slabby  pyroxene  andesites.  Surround  Juniper  Lake  on  all  but  8.  side  and 
extend  W.  a distance  of  4 ml.  Overlie  Willow  Lake  basalts. 

Juniper  Hill  formation. 

Upper  Devonian : Central  northern  Iowa. 

A.  0.  Thomas,  1925  (Iowa  Geol.  Surv.  vol.  30.  p.  116,  footnote).  Juniper  HUl  fm. 
Introduced  to  replace  Sheffield  1m.  of  Kenton.  1919.  Sheffield  being  a misnomer 
for  the  rocks  to  which  Kenton  applied  it,  because  the  shales  at  Sheffield  are 
much  younger  than  the  Upper  Dev.  beds  which  Kenton  named  Sheffield  fm. 

Named  for  fact  that  Juniper  Hill,  about  1 ml.  NW.  of  Rockford  Brick  and 
Tile  Plant,  Floyd  Co.,  Is  In  midst  of  numerous  good  exposures  of  the 
fm. 

See  also  under  Sheffield  fm. 

Jupiter  formation. 

Silurian:  Quebec  (Anticosti  Island). 

W.  H.  Twenhofel,  1028  (Canada  Geol.  Surv.  Mem.  154,  p.  26). 

Jupiter  River  formation. 

Silurian:  Quebec  (Anticosti  Island). 

C.  Schuchert  and  W.  H.  Twenhofel,  1910  (Geol.  Soc.  Am.  Bull.,  vol.  21,  p.  713). 

Jura. 

Same  as  Jurassic.  Chiefly  employed  by  Europeans. 

Jurassic  period  (or  system). 

The  time  (and  the  rocks)  of  the  middle  period  of  the  Mesozoic  era, 
succeeding  Triassic  and  preceding  Cretaceous.  For  definition  see  U.  S. 
G.  S.  Bull.  760.  pp.  62-64. 

Jurasslde  revolution. 

A.  Knopf,  1924  (U.  S.  G.  S.  Bull.  762,  p.  11).  As  has  long  been  rccognlxcd  and 
generally  accepted,  the  folding  of  the  Triassic  and  Jurassic  rocks  of  Star  Peak 
Range,  Nev.,  took  place  in  post-Jurassic  time,  most  probably  at  end  of  Jurassic, 
contemporaneously  with  the  revolution  that  affected  Sierra  Nevada  region  at  this 
time — the  great  crustal  disturbance  that  will  here  be  termed  Jurasslde  revolution. 

tJuratrias. 

A term  employed  In  early  geologic  repts  to  Include  rocks  of  Jurassic  and 
Triassic  age. 

Jurupn  series. 

Paleozoic!?):  Southern  California  (Riverside  County). 

J.  W.  Daly,  1935  (Am.  Min.,  vol.  20,  No.  9,  pp.  638-647,  map).  Jurupa  series. — 
Oldest  rocks  of  Jurupa  Mtns.  A thick  scries  of  recrystallized  sedlmentnrlcs, 
divided  into  (descending I : Sky  Blue  Quarry  Is.,  500-f-  ft.;  Cblno  Quarry  qtzlte, 
75+  ft.;  Chino  Quarry  Is.,  470+  ft.;  and  an  undid,  complex  consisting  of 
3,700+  ft.  or  qtzites,  schists,  and  gneisses  with  small  Is.  lenses.  Age  undet. ; 
tentatively  assigned  to  Paleozoic!  t). 
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Jutten  volcanics. 

Pre-Cambrian : Ontario  (Savant  take  area). 

G.  Rlttenbouse.  1936  (Jour.  Geol.,  vol.  44.  No.  4.  p.  456). 

Kaaterskill  formation. 

Upper  Devonian : New  York. 

B.  Willard,  1933  (Geol.  Soc.  Am.  Ball.,  vol.  44.  No.  3.  p.  498),  suggested  the  u*e 
of  Kaaterskill  to  replace  Chadwick's  restricted  Cat  skill,  for  the  red  beds  underlying 
the  Catawissa  and  overlying  the  Onconta,  and  advocated  the  continued  U*- 
of  Cntskill  in  the  broad  sense,  which  “is  synonymous  with  Dev.  red  bed?, 
continental." 

G.  H.  Chadwick,  1933  (Am.  Jour.  Scl.,  5th,  vol.  26,  pp.  480-484).  [See  this  entry 
under  Catskill  fm .] 

K.  E.  Cnster,  1934  (Bulls.  Am.  Pal.,  vol.  21.  No.  71.  p.  26).  [See  this  entry  under 
Catskill  fm.) 

B.  Willard.  Jan.  1936  (N.  Y.  State  Mux.  Bull.  307.  p.  74,  letter  to  G.  II.  Chadwick, 
dated  Mar.  4,  1935).  Kaatertkill  is  proposed  for  red  sxs.  and  shales  now  thought 
to  be  of  Tally  age,  which  make  up  a part  of  original  Cntskill  group  of  Mather 
•in  Catskill  Mtns,  N.  Y.  Their  type  is  the  principal  reddish  and  olive-gray  g*. 
ledges  and  associated  red  shales  overlooking  the  Kaaterskill  clove  on  N.  and 
making  the  falls  of  the  Kaaterskill.  Further  field  work  may  be  necessary  precisely 
to  determine  the  strat.  boundaries  of  this  rnemb..  which  is  u conspicuous  element 
in  the  succession.  [Chadwick,  on  p.  99,  shows  Kaaterskill  as  underlying  Onteora. 
ns  overlying  Kiskatom.  and  as*-Tully.] 

Kaau  volcanics. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

H.  T.  Stearns.  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu.  Hawaii:  Div.  Hydrog 
Bull.  1).  Kaau  volcanics. — Tuff  and  basalt  erupted  from  Kaau  Crater.  Included 
in  lower  part  of  Honolulu  volcanic  series  [q.  ▼.]. 

Kachess  rhyolite. 

Eocene:  Central  Washington  (Snoqualmie  quadrangle). 

G.  O.  Smith  nnd  F.  C.  Calkins,  1996  (V.  8.  G.  S.  Snoqualmie  folio.  No.  139).  Kachr ** 
rhyolite. — Thick  flows  of  white  or  yellow  rhyolite  aggregating  0 to  4.000  ft.  Well 
exposed  on  NE.  side  of  Kachess  Lake.  Is  in  part  younger  than  Naclies  fra.  and  is 
part  contemp.  with  the  Nacbcs,  so  that  a heavy  flow  of  Kachess  is  interbedded  with 
the  Naches  ss.  and  basalt. 

Kaegel  fanglomerate. 

See  Kagcl  fangl. 

Kagawong  beds. 

Upper  Ordovician:  Ontario  (Manitoulin  Island). 

A.  F.  Foerste.  1912  (Ohio  Nat.,  vol.  13,  p.  46 >,  divided  Richmond  strata  on  Manitoulin 
Island  into  Waynesville  beds  or  Iiower  Richmond  and  Kagawong  bed*  or  t'pper 
Richmond,  the  former  being  correlated  with  Waynesville  of  Ohio  nnd  northern  Ky- 
the  Kagawong  faunas  being  distinctly  younger  than  Waynesville  of  Ohio.  TV 
fossil  zones  are  described.  Total  thickness  of  this  upper  part  of  Richmond,  from 
Stroinotocerium  reef  to  base  of  Clinton,  varies  apparently  from  45  to  60  ft.  on 
Manitoulin.  Exposed  at  Kagawong,  Maintoulin  Island. 

In  11)24  (Canada  Geol.  Surv.  Mem.  138)  Foerste  correlated  his  Kagawong 
memb.  of  Richmond  fm.  with  Whitewater  and  Saluda  of  SW.  Ohio. 

tKagawong  member  (of  Cataract  formation). 

Silurian  (early)  : Ontario  (Georgian  Bay  region). 

M.  Y.  Williams,  1913  (Ottawa  Nat.,  vol.  27,  pp.  37-38).  Kagawong  member  — 
Red  clay  sh.,  which  forms  upper  inemb.  of  Cataract  fm.  in  Georgian  Bay  region. 
Well  exposed  along  road  btw.  villages  of  Kagawong  nnd  West  Bay,  at  a locality 
NE.  of  Kngnwong  Lake,  on  Manitoulin  Islaud.  Is  overlain  by  about  6 ft.  of  green 
sh.,  which  appears  to  grade  upward  into  the  argiil.  dol.  of  Lockport  fm.  At 
Cabot  Head  probably  16  ft.  of  firm  red  shales  underlie  soft  red  clay  sh.  similar  to 
that  on  Manitoulin  Island.  Finn  red  sh.  containing  Bryozoa  overlie  Manitoulin 
dol.  along  S.  side  of  Georgian  Bay.  According  to  interpretation  of  writer,  all  the 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  IQQS 


red  shales  are  to  be  included  in  Kagawong  memb.  The  age  and  complete  strut, 
relations  of  a considerable  thickness  of  gray  to  green  shales,  occurring  above  the 
red  shales  at  Cabot  Head,  are  not  yet  definitely  determined,  although  they  may,  in 
part  at  least,  represent  a later  phase  of  Kagawong  sedimentation.  They  are  over- 
lain  by  about  0 ft.  of  green  sh.  beneath  argill.  dol.  of  Lockport  age,  as  is  the  case 
with  the  Kagawong  sh.  on  Manitoulin  Island. 

In  1914  (Canada  Geol.  Surv.  Summ.  Rept.  for  1913,  pp.  179-188)  M.  Y. 
Williams  used  Grabau’s  name  Cabot  Head  sh.  to  replace  Kagawong, 
“preoccupied  by  Fuerste’s  use  of  the  name  for  an  upper  Richmond 
member.” 

Kagel  fanglomerate. 

Quaternary:  Southern  California  (San  Gabriel  Mountains). 

M.  L.  Hill.  1930  (Calif.  Unlv.  Pub..  Dept.  Geol.  Sci.  Bull.,  vol.  19,  No.  6,  pp.  141,  144). 
Kagel  fm. — The  younger  and  topographically  lower  Quat.  fungi.,  in  which  Kagel 
Canyon  is  being  dissected.  Composed  of  subungular  and  poorly  sorted  fragments 
of  gneiss  and  granitic  rocks  up  to  2 ft.  diam.  Is  not  so  brown  *n  color  as  the 
older  Lopez  fangl.  Overlies  Saugus  fm.  with  angular  uncon. 

Kagey  sand. 

A subsurface  sand,  of  Penn.  (?)  age,  in  Stephens  Co.,  southern  Okla.,  lying 
at  2,300  ft.  depth  In  Empire  pool,  the  Blaydes  sand  lying  at  2,200  ft.  and 
the  Maloney  at  2,600  ft. 

Kaibab  limestone.  (Of  Aubrey  group.) 

Permian:  Northern  Arizona,  southern  Utah,  and  southeastern  Nevada. 

N.  H.  Darton.  1910  (U.  S.  G.  S.  Bull.  435,  pp.  21,  28,  32).  Kaibab  l*.—' Top  fm. 
of  Aubrey  group.  Heretofore  called  **Aubrey”  Is.  Overlies  Coconino  ss.  and 
underlies  “Moencopie  fm.”  of  Ward.  Caps  Kaibab  Plateau,  on  N.  side  of  Grand 
Canyon.  According  to  Walcott  (G.  S.  A.  Bull.,  vol.  1,  1890,  p.  50)  the  Is.  is  805 
ft.  thick  on  E.  side  of  Kaibab  Plateau,  and  according  to  Gilbert  (Rept.  U.  8.  Gcog. 
Surv.  W.  100th  Mer.,  vol.  3,  Geol.,  1875,  p.  177)  it  reaches  Its  max.  of  820  ft. 
on  lower  part  of  Kunab  Creek,  where  it  contains  much  chert,  which  locally  in  upper 
beds  amounts  to  half  of  the  rock.  At  Grand  Canyon  Station  It  is  nearly  675  ft. 
thick;  at  other  places  100  to  410  ft. 

L.  F.  Noble,  1928  (IJ.  S.  G.  S.  I’.  P.  150,  p.  41).,  Complete  section  of  Kaibab  Is. 
is  exposed  in  Kaibab  Gulch  (a  deep  canyon  cut  entirely  across  N.  part  of  Kaibab 
Plateau),  8±  mi.  SW.  of  abandoned  settlement  of  Paria,  Utah,  uhout  6 mi.  N.  of 
Ariz.  line.  Here  the  Kaibab  beds  can  be  seen  resting  on  Hermit  sh.  and  overlain 
by  Moenkopi  fm.  The  section  in  Kaibab  Gulch  is  therefore  proposed  as  the  type 
section,  because  it  is  only  section  of  Kaibab  Is.  in  type  area  that  is  known  to  be 
complete.  [This  is  now  recognized  by  U.  S.  G.  S.  as  type  section.] 

Kailua  volcanic  series. 

Tertiary  and  possibly  early  Pleistocene:  Hawaii  (Oahu  Island). 

II.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii : Div.  Ilydrog. 
Bull.  li.  Kailua  volcanic  series. — Composed  of  amygdaloidal  basalt  and  Its  feed- 
ing dikes  or  dike  complex.  The  basalt  flows  are  of  pahoehoe  and  an  basalt  up  to 
00  ft.  thick.  Tile  clinker  beds  in  the  na  flows  have  been  cemented  into  hard 
breccia.  Quartz  geodes  are  not  uncommon  and  numerous  semiprecious  gems  have 
been  cut  from  its  minerals.  The  rocks  are  distinctly  metamorphosed ; and  the 
vesicles  filled  with  secondary  minerals.  The  source  of  the  flow  is  a little  NE. 
of  the  rift  that  supplied  the  Koolau  volcanic  series,  which  overlies  Kailua  series 
without  any  apparent  uncon.  The  Kailua  series  is  uever  in  contact  with  Walaime 
volcanic  series,  but  It  is  correlated  with  lower  busult  memb.  of  Waianae  series.  It 
forms  the  low  hills  surrounding  Kailua  btw.  Kaneohe  and  Waimanalo. 

Kaimuki  volcanioH. 

Pleistocene  (lute)  : Hawaii  (Oaliu  Island). 

K.  Wentworth.  1926  (Bernice  P.  Bishop  Mas.  Bull.  30,  pp.  40,  42,  44),  Kaimuki 
basalt. — Varies  from  a dense  rock  nearly  fm*  from  vesicles  to  very  scoriaceous 
material  with  abundant  cavities  2 centimeters  In  dlam.  Extruded  from  small  crater 
that  occupies  center  of  Kaimuki  spur  and  no  part  of  flow  extended  more  than  1 Vi  ml. 
from  rent.  Seems  to  bo  younger  than  Diumoud  Head  tuff. 
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H.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii:  DU'.  Hydro? 
Bull.  1).  Kaimuki  volcanic #. — Chiefly  basalt;  some  cinders  and  spatter.  Overito 
Diamond  Head  tuff.  Included  in  middle  part  of  Honolulu  volcanic  series  [q.  r.]. 
Forms  Kaimuki  Hill.  Assigned  to  late  Pleist. 

tKainozoic.  See  Cenozoic,  the  modern  name. 

Kaiparowits  formation. 

Upper  Cretaceous:  Central  southern  Utah  (Kaiparowits  Plateau  region). 

II.  E.  Gregory  and  R.  C.  Moore,  1931  (TJ.  8.  G.  S.  P.  P.  104).  Kaiparotclts  fm. — 
Chiefly  fine-grained  drab  arkose  ss.,  composed  of  quarts,  orthoclase,  alblte  and 
biotlte  cemented  by  lime.  Within  and  btw.  the  ss.  bods  lie  thin,  flat  lenae*  and 
stub-ended  lenses  of  slightly  more  flrmly  cemented  sand  grains,  commonly  of  lighter 
color,  some  of  them  buff  or  yellow.  The  fm.  also  contains  lenses,  pancakes,  flattened 
balls,  and  irregular  beds,  some  traceable  100  ft.,  of  browu,  gray-green,  ami  white 
sandy  Is. ; some  thin  lenses  of  nearly  pure  Is. ; also  lenses  of  Is.  cgl.  of  concr»*- 
t ionary  balls  and  Irregular  chunks  of  Is.  mingled  with  sand.  Thickness  IMKMJ — 
ft.  Uncon.  underlies  Wasatch  fm.  (Eocene)  and  overlies  Wahweap  ss.  on 
Kaiparowits  Peak  and  Table  Cliff. 

Kakabeka  formation. 

Pre-Cambriau : Ontario. 

T.  L.  Tanton,  1031  (Canada  Geol.  Surv.  Mem.  167.  p.  25). 

Kalama  volcanic*. 

Latest  Pleistocene  or  Recent:  Hawaii  (Oaliu  Island). 

H.  T.  8tearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii : Dlv.  Hydrog. 
Bull.  1).  Kalama  volcanic*. — Basalt  (aa  lava,  petrograpliically  an  olivine 
basanite)  and  pyroexplosiott  deposits  erupted  from  Kalama  Crater.  Included  in 
upper  part  of  Honolulu  volcanic  series  [q.  v.J. 

Kalamazoo  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Southern  Michigan,  northern  Indiana,  and 
possibly  northern  Illinois.  Shown  on  moraine  map  (pi.  32)  in  U.  S. 
G.  S.  Mon.  53  and  on  moraine  map  in  P.  P.  1(K>.  Named  for  Kalamazoo 
Mich.  In  some  earlier  repts  called  Kalamazoo  moraine. 

Kalihi  volcanics. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

II.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii : Dlv.  Hydrog 
Bull.  1).  Kalihi  volcanic *. — Chiefly  basalt.  Included  in  lower  part  of  Honolulu 
volcanic  series  [q.  v.].  Occurs  near  head  of  Kalihi  Valley. 

Kalkberg  limestone. 

Lower  Devonian : Eastern  and  east-central  New  York. 

G.  II.  Chadwick,  1908  (Scl.,  n.  a.,  voL  28,  pp.  340-848).  Kalkberg  Is.  is  proposed 
to  cover  certain  layers  heretofore  included  variously  by  writers  with  the  bed* 
above  (New  Scotland)  or  below  (Coeymans),  and  carrying  a mixed  fauna,  highly 
developed  and  excellently  sllicifled  on  Catsklll  Creek  [Greene  Co.),  when*  the 
beds  show  numerous  thin  parallel  seams  of  black  flint  nodules.  The  name 
Kalkberg  (lime  bill)  Is  local  Dutch  designation  for  the  Helderbergiun  ridge, 
and  is  pronounced  Colluk-barrakh.  [Thickness  not  stuted.) 

The  commonly  accepted  classification  of  Helderberg  group  in  N.  Y.  Is 
(descending)  Becraft,  New  Scotland,  Kalkberg,  and  Coeymans  lss. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10.  p.  378),  gives  thickness  of  this  Is. 
at  type  loc.  as  25  to  40 ± ft.,  and  as  20  ft.  in  Helderberg  area. 

Kalorama  member. 

Pleistocene:  Southern  California  (Ventura  County). 

E.  D.  Pressler,  1929  (Unlv.  Calif.  Pub.  Bull.  Dept.  Geol.  Sci..  vol.  18.  No.  13.  pp. 
325  345).  Kalorama  memb.  (also  Kalorama  horizon). — Lower  part  of  Las  Posas 
fm.  Contains  a marine  Pleist.  fauna,  but  of  cooler  water  than  overlying  Long 
Canyon  memb.  Correlated  with  Saugus  fm.  Is  of  approx,  same  age  as  or 
slightly  older  than  Lower  San  Pedro  Pleist. 
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[Derivation  of  name  not  stated.] 

T.  L.  Bailey,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  3,  p.  492).  Presslcr’s 
Kalorania  memb.  of  La*  Po*a * fm.  contains  a typical  Santa  Barbara  fauna,  and 
is  here  included  in  Santa  Barbara  fm.,  which  is  now  tentatively  classified  as 
Lower  Plelst.  and  Upper  Plio. 

Kaltag  formation. 

Upper  Cretaceous:  Southwestern  Alaska  (Nulato-Norton  Bay  district. 
Lower  Yukon  River  region). 

G.  C.  Martin.  1926  (U.  S.  G.  S.  Bull.  776.  pp.  895-412,  chart  opp.  p.  474).  Upper 
Cret.  of  lower  Yukon  region  divided  into  4 conformable  fins,  (descending),  Kaltag 
fm.,  Nulato  fm.,  Melozi  fm.,  and  Ungalik  cgl.  The  Kaltag  consists  of  800 ft. 
of  coal-bearing  rocks  (fresh-water  ss.,  sh.,  and  coal  beds  with  possibly  some  thin 
marine  members)  containing  fossil  plants,  fresh-water  invertebrates,  and  perhaps 
a few  marine  invertebrates.  Named  for  exposures  on  NW.  bank  of  the  Yukon 
btw.  Kaltag  and  the  Williams  mine. 

See  under  Skaklolik  group . Also  see  U.  S.  G.  S.  P.  P.  159,  1930. 

Kamanaiki  basalt. 

Pleistocene  (late)  : Hawaii  (Oahu  Island). 

II.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu,  Hawaii : Div.  Hydrog. 
Bull.  1).  Kamanaiki  basalt. — Fresh,  dark-gray,  slightly  vesicular  basalt.  Forms 
a V-shaped  fill  in  Kamanaiki  Valley  SE.  of  Kamanaiki  triangulation  station  at 
altitude  of  750  ft.,  and  occurs  in  patches  at  other  localities  in  this  and  adjacent 
valleys.  Included  in  middle  part  of  Honolulu  volcanic  series  [q.  v.J. 

Kamehame  basalt. 

Recent  and  late  Pleistocene  (?):  Hawaii  (Mauna  Loa  and  Kilauea). 

H.  T.  Stearns.  1926  (Geol.  Soc.  Am.  Bull.,  vol.  37.  p.  151)  and  1930  (U.  8.  G.  S. 
W.  S.  P.  616,  p.  69).  Kamehame  basalt  assigned  to  Recent  and  late  Pleistocene  ( ?). 

II.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu.  Hawaii : Div.  Hydrog. 
Bull.  1).  Kamehame  basalt. — Comprises  all  lava  flows  and  ash  deposits  from 
Mauna  Loa  and  Kilauea  which  lie  above  the  ash  memb.  at  top  of  Pahala  basalt. 
Thickness  5 to  800  ft.  The  lower  part  was  deposited  in  prehistoric  times,  the 
upper  part  in  historic  times.  The  ash  beds  vary  in  thickness  from  a few  inches 
to  several  ft.  The  lavas  consist  of  approx,  equal  amounts  of  aa  and  pahoehoe. 
Named  for  Kamehame  Hill,  8*A  mi.  8.  of  village  of  Pahala,  where  a prehistoric 
lava  flow  entered  the  sea. 

Kamiah  volcanics. 

Tertiary  (probably  Miocene  or  Oligocene)  : Northern  Idaho  (Orottno 
region). 

A.  L.  Anderson,  1930  (Idaho  Bur.  Mines  and  Geol.  Pam.  34).  Kamiah  volcanics. — 
A thick  series  of  andesitic  and  latitic  lava  which  heretofore  had  not  been  recog- 
nized in  this  part  of  Idaho,  although  rocks  of  apparently  similar  character  are 
widely  distributed  over  south-central  part  of  state.  In  other  localities  these 
rocks  have  been  assigned  to  Mio.,  with  lower  part  probably  Ollg.,  but  their  age 
in  this  region  cannot  be  accurately  fixed.  They  rest  on  eroded  surface  of  quartz 
diorite,  of  probable  late  Jurassic  age,  and  were  much  eroded  before  Columbia 
River  basalt  (upper  Mio.)  welled  up  about  them.  They  are  represented  in  out- 
line and  area  by  Kamiah  Buttes,  about  12  mi.  S.  of  town  of  Kamiah.  The  Buttes 
cover  about  22  sq.  mi.  and  rise  to  max.  height  of  1,000  ft.  above  plateau  surface. 
The  rocks  are  essentially  horizontal.  Most  of  flows  of  Kamiah  Buttes  have 
composition  of  andesite  with  at  least  one  of  quartz  latite.  Most  of  the  andesites 
are  grayish  and  vesicular,  but  some  are  reddish. 

Kaminls  granite. 

Pre-Cambrian : Manitoba. 

B.  L Bruce,  1918  (Canada  Geol.  Snrv.  Summ.  Kept.  1917,  pt.  D,  p.  6). 

Kaministikwia  group. 

Pre-Cambrian : Canada  (Rainy  River  district). 

T.  L.  Tanton,  1927  (Geol.  8oc.  Am.  Bull.,  vol.  88,  p.  114,  abstract).  The  Kaminl- 
etikteia  group  (Upper  Copper-bearing  series  of  Logan),  a granite  intrusive,  is  dlvisi- 
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ble  into  following  3 Rories  (descending)  Oiler  series,  BCblev  series,  and  Ammiln* 
series.  Rests  wltb  great  uncon.  on  Basement  Complex.  [All  of  definition.  Type 
localities  not  stated.) 

See  also  Kaminisliquia  fm. 

T.  L.  Tanton,  1027  (GeoL  Soc.  Am.  Bull.,  vol.  38,  p.  739),  and  1931  (Canada  Geol 
Sure.  Mem.  167,  p.  57),  gave  additional  Information. 

Kaministiqula  formation. 

Age  ( ?)  : Western  Ontario. 

Cambrian  according  to  Chapman  (Canada  Inst.,  n.  s.,  vol.  8,  pp.  186-190 
1803)  ; Algonkian  (Huronian)  according  to  Walcott  (Geol.  Soc.  Am.  BtilL. 
vol.  10,  p.  222,  1899)  ; same  as  Keweenawan  according  to  W.  G.  Miller 
and  C.  W.  Knight  (Ontario  Bur.  Mines  Rept.,  vol.  22,  pL  2,  chart  opp 
p.  126,  1914). 

See  also  KaminisWcicla  yroup. 

Kamishak  chert. 

Upper  Triassic:  Central  southern  Alaska  (Cook  Inlet  region). 

G.  C.  Martin  and  F.  J.  Katz.  1912  (U.  S.  G.  S.  Bull.  485,  p.  47,  table  opp.  p.  30,  map. 
etc.).  Kamishak  chert. — Thln-bedded  chert,  black  calc,  sh.,  and  impure  Is.  ; the 
chert  and  Is.  generally  black,  green,  or  dark  red  when  fresh,  but  weather  to  lighter 
shades.  Complexly  crumpled  and  faulted,  cut  by  small  calcite  veins,  and  intruded 
by  quartz  diorlte.  Typically  exposed  on  W.  shore  of  Kamishak  Bay,  especially  in 
vicinity  of  Bruin  Bay.  Total  thickness  unknown;  at  Ursus  Cove  it  probably  ex- 
ceeds 2,000  ft.  and  may  be  much  greater.  Contains  Upper  Triassic  invertebrates. 

Kamloops  volcanic  group. 

Miocene  or  Oligocene : British  Columbia. 

R.  A.  Daly,  1913  (12th  Int.  Geol.  Cong.  Guidebook  8,  p.  118),  and  C.  W.  Drysdale 
(p.  241  of  book  cited). 

Kamottraskn  formation. 

Cambrian  (?):  Quebec. 

J.  A.  Dresser,  1912  (Canada  Geol.  Hurv.  Mem.  35,  p.  14).  (Assigned  to  Camb.,  but 
later  repts  by  others  question  the  age.  1 

tKanab  sandstone. 

Jurassic  (?)  and  Upper  Triassic:  Southwestern  Utah  (Kane  County). 

E.  Huntington  and  J.  W.  Goldlhwait,  1903  (Jour.  Geol.,  vol.  11,  pp.  46-63).  divided 
the  rocks  btw.  COlob  I Navajo]  ss.  above  and  Shlnarump  cgL  below  into  Upper  Kanab 
(red  ss.)  and  Latcer  Kanab  (red  sss.  and  sb),  and  also  designated  the  Upper  Kanab 
as  Kanab  ss.  In  1904  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  geol.  ser..  vol.  6. 
p.  203,  pi.  7)  they  restricted  Kanab  ss.  to  their  Upper  Kanab  (which  they  described 
as  consisting  of  1,750  ft.  of  hard  red  ss.,  often  cross-bedded,  with  a thin  series  of 
weak  beds  at  base)  and  named  their  Lower  Kanab  (Upper  Triassic)  the  Painted 
Desert  shales. 

A.  A.  Bilker,  C.  H.  Dane,  and  J.  B.  Reesldc,  Jr.,  1936  (U.  8.  G.  8.  P.  P.  183,  chart 
o|>p.  p.  33),  show  Kanab  ss.  of  Huntington  and  Goldtbwait's  1904  rept  is—  lower 
part  of  Navajo  ss.  and  upper  part  of  Chlnle  fm. 

Kanab  limestone. 

Name  proposed  by  C.  [ II.  1 Keyes  (Pan-Ain.  Geol.,  vol.  66,  1936,  p.  216)  to 
replace  Kaibab  Is.,  which  was  introduced  in  1910  to  rcplaee  “Aubrey 
Is.,”  the  term  Aubrey  being  adopted  in  the  broader  sense  in  which  it  had 
been  used  for  many  years.  Derivation  of  name  not  stated. 

Kanaka  formation. 

Mississlppian : Northern  California  (Colfax  region). 

H.  G.  Ferguson,  1929  (Am.  Inst.  Min.  an<!  Met.  Engrs.  Pub.  211,  p.  4).  Kanaka  fm. — 
Chiefly  lnterbedded  dark-colored  slates  and  chloritlc  greenstones  (the  latter  largely 
andesitic  tuffs  and  breccias),  with  a cherty  memb.  (200  to  300  ft.  til  irk  1 toward 
middle  of  fm.,  and  a basal  conglomeratic  memb.  [200  to  350  ft.  thick].  Contains 
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gome  beds  that  are  Interpreted  as  flows,  and  possibly  in  part  intrusive  sheets,  of 
andesite  and  dacite.  Thickness  of  frn.  probably  nearly  2,000  ft.  Conformably 
underlies  Relief  qtzite  and  overlies,  probably  uncon.,  Tightner  fra.  Named  for  ex- 
posures in  valley  of  Kunaka  Creek,  Sierra  Co.  Extends  from  Oregon  Creek  to 
South  Yuba. 

Kanawha  black  flint.  (In  Kanawha  formation.) 

Pennsylvanian : Northern  West  Virginia. 

I.  C.  White,  1891  (U.  S.  G.  S.  Bull.  65.  p.  98).  Kanawha  black  pin f.— Beneath  Ma- 
honing ss.,  and  forming  basal  beds  of  Elk  River  series,  are  shales,  0 to  50  ft.  thick, 
containing  (along  Great  Kanawha  River,  on  Elk  River,  and  at  other  places)  a 
peculiar  deposit  known  locally  as  “Black  Flint.”  It  is  usually  of  dark  or  bluish 
color,  but  in  places  is  light-colored  ; is  5 to  15  ft.  thick,  and  contains  marine  fossils. 

This  bed  is  in  upper  part  of  Kanawha  fm.,  lying  80  to  150±  ft.  below  Home- 
wood  ss.  memb. 

Kanawha  formation.  (In  Pottsville  group.) 

Pennsylvanian : West  Virginia  and  adjacent  parts  of  Virginia  and  Kentucky. 

M.  R.  Campbell  and  W.  C.  Mendenhall.  1896  (U.  S.  G.  S.  17th  Ann.  Rept.,  pi.  2). 
Kanawha  fm. — Great  mass  of  coals,  shales,  and  sss.,  1.150  to  1,200  ft.  thick,  under- 
lying Charleston  ss.  and  overlying  Fayette  sb.  Includes  l Kanawha]  black  flint  at 
top.  Complete  section  exposed  in  hills  N.  of  Kanawha  Falls,  W.  Va. 

M.  R.  Campbell,  1901  (U.  S.  G.  S.  Charleston  folio,  No.  72).  Kanawha  fm.  underlies 
Charleston  ss.  and  overlies  Sewell  fm. 

M.  R.  Campbell,  1902  (U.  S.  G.  S.  Raleigh  folio.  No.  77).  Kanawha  fm.  is  overlain 
by  Charleston  ss.  and  underlain  by  Nuttall  ss.  lentil  of  Sewell  fm. 

I.  C.  White,  1908  (W.  Va.  Oeol.  Surv.  vol.  2A).  Kanawha  Hcrirt  or  Upper  Pot  In- 
ville. — Includes  nil  beds  btw.  top  of  Roaring  Creek  (Ilomewood)  ss.  and  top  of 
Nuttall  ss.  [This  is  definition  of  Kanawha  “group”  that  is  still  followed  by  W.  Va. 
Geol.  Survey.] 

t Kanawha  series. 

t Kanawha  River  series. 

t Kanawha  River  Coal  Series. 

fKenawha  Coal  Measures. 

tKenawha  River  system. 

In  some  early  repts  the  name  “Kenawha  River  system”  was  applied  to 
rocks  in  W.  Va.  and  Pa.  that  included  Pottsville  group,  Mauch  Chipik  sh., 
and  Greenbrier  (tMountain)  Is.  of  present  repts;  the  name  “Kanawha 
series”  was  applied  to  Allegheny  fm.  and  most  of  Pottsville  group  of 
present  terminology;  and  the  names  “Kanawha  River  series,”  “Kenawha 
Coal  Measures,”  and  “Kanawha  River  Coal  Series”  were  applied  to  mid- 
dle part  of  Pottsville  group  as  now  recognized  in  W.  Va.,  or  to  approx, 
the  New  River  “group”  of  the  present  W.  Va.  Survey  class! flea t ion. 
These  usages  of  Kanawha  were,  however,  long  ago  abandoned. 

f Kanawha  Falls  rock. 

A name  that  has  been  applied  locally  to  Ilomewood  ss.  memb.  in  southern 
W.  Va.,  because  it  forms  the  Kanawha  Falls  in  Kanawha  River. 

Kandik  formation. 

Lower  Cretaceous:  Northeastern  Alaska  (Eagle-Circle  district). 

J.  B.  Mertle,  Jr.,  1950  (U.  S.  G.  S.  Bull.  816,  p.  136).  Kandik  fm. — Name  applied 
(by  E.  Blackwelder  in  unpublished  notes)  to  the  Lower  Cret.  rocks  of  the  upper 
Yukon,  which  are  typically  exposed  in  valley  of  Kandik  River  from  the  Y'ukon  NE. 
probably  to  the  bdy.  Mainly  a monotonous  sequence  of  black  argill.  sL  and  thin 
hss.  No  calc,  sh..  Is.,  chert,  or  sllicious  si.  8een.  Lies  everywhere  uncon.  on 
pre-Jurassic  rocks,  the  Jurassic  being  absent.  Believed  to  underlie  uncon.  the 
Upper  Cret.  rocks.  Name  Is  intended  to  Include  all  Lower  Cret.  sod.  rocks  of  the 
region,  but  it  seems  highly  probable  only  ss.,  si.,  and  cgL  are  represented.  Thick- 
ness 2,400+  ft.  Lower  Cret.  fossils. 
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Kane  limestone.  (In  Allegheny  formation.) 

Pennsylvanian:  Central  northern  Pennsylvania  (Elk  County). 

C.  A.  Ashburncr,  1885  (2d  Fa.  Geol.  Surv.  Kept.  pp.  72,  73).  Kane  Is,,  also 
Kane  Quarry  ( Ferriferous ) Is. — Rotten  greenish-gray  Is.,  3 ft.  thick,  forming  upper 
bench  of  Ferriferous.  Quarried  at  Gen.  Knne's  quarry,  W.  of  road  leading  from 
Catholic  Church  to  J.  Plstner’z,  Elk  Co.  Separated  from  bottom  bench  of  Fer- 
riferous Is.  by  8 ft.  of  gray  sh.  and  1 ft.  of  iron  ore. 

Kane  sand. 

A subsurface  sand  of  Upper  Dev.  age  in  western  Pa.  Is  older  than  Brad- 
ford sand  group,  and  has  been  placed  below  Elk  sand  in  some  repts,  but 
Pa.  GeoL  Surv.,  4th  ser.,  Bull.  M19,  1933,  plates,  places  1st  Kane,  2d 
Kane,  and  3d  Kane  sands  of  McKean  Co.,  Pa.,  higher  than  1st  Elk,  2d 
Elk,  and  3d  Elk.  J.  D.  Sisler  stated  (p.  28  of  Bull.  M19)  “the  Kane  of 
Bradford  dist.  does  not  correlate  with  Kane  sand  of  Kane  dist.”  [Mc- 
Kean Co.].  In  W.  Va.  the  name  has  been  applied  to  sand  said  to  be  of 
Portage  age. 

Kanektok  silts  and  gravels. 

Pleistocene:  Central  southern  Alaska. 

J.  E.  Spurr.  1900  (U.  S.  G.  S.  20th  Ann.  Rept.,  pt.  7,  p.  177).  Kanektok  silts  and 
l/ravels,  Pletst.,  extend  along  lower  course  of  Kanektok  River  to  Oklune  Ml  us  and 
farther  up  Kanektok  River. 

Kaneohe  volcanics. 

Pleistocene  (late) : Hawaii  (Oahu  Island). 

H.  T.  Stearns,  1935  (GeoL  and  gd.  water  res.  Island  of  Oahu,  Ilawall : DIv. 
Hydrog.  Bull.  1).  Kaneohe  volcanics. — Chiefly  basalt.  Included  In  lower  part 
of  Honolulu  volcanic  Beries  [q.  v.J.  Type  loc.  on  main  highway  2 mi.  S.  of 
village  of  Kaneohe. 

Kangaroo  formation. 

Permian  and  Pennsylvanian  (?):  Central  Colorado  (Monareh-Tomichi 
region). 

11.  D.  Crawford,  1913  (Colo.  Geol.  Surv.  Bull.  4,  p.  70).  Kangaroo  /m.— Qtzites, 
cgls.,  and  metamorphosed  shales ; generally  gray,  often  with  brown,  blue,  or  light- 
green  tones;  cgl.  at  base.  Thickness  3.000  ft.  Includes  all  sed.  rocks  in  dlst. 
above  Garfield  fm.,  upon  which  it  lies  with  uncon.  Named  for  Kangaroo  Gulch. 
Monarch  dist. 

Kankakee  limestone. 

Silurian  (early)  : Northeastern,  central,  and  western  Illinois,  and  eastern 
Missouri  (north  of  St.  Louis). 

T.  E.  Savage,  1910  (Geol.  Soc.  Ain.  Bull.,  vol.  27,  pp.  305-324).  Kankakee  Is.,  new 
name  for  20  to  39  ft.  of  hard  gray  to  brown  Is.,  of  Brnssfield  age,  In  NE.  111., 
western  111.,  and  eastern  Mo.  N.  of  St.  Louis.  Contemp.  with  Sexton  Creek  Is.  of 
SW.  111.  and  eastern  Mo.,  but  deposited  in  sejtarate  basin.  Uncon.  overlies 
Edgewood  Is.,  which  includes  Platymerclla  manniensis  zone  at  top.  Well  developed 
and  clearly  exposed  along  Kankakee  River  about  5 ini.  S.  of  Richey  [Macon  Co., 
centra/  111.]. 

T.  E.  Savage  and  M.  L.  Nebel,  1923  (111.  Geol.  Surv.  Bull.  43,  pp.  22-72).  Kankakee 
Is.,  relatively  pure  nonmag.  Is.  0 to  50  ft.  thick,  was  deposited  at  about  same 
time  as  Sexton  Creek  Is.  of  SW.  111.  but  In  a sea  that  invaded  from  E.  or  NE.  and 
extended  us  far  as  Calhoun  and  Jersey  Counties,  111. 

D.  J.  Fisher.  1925  (111.  Geol.  Surv.  Bull.  51).  Kankakee  fm.,  20  to  70  ft  thick 
in  Joliet  quad..  NE.  111.,  includes  all  rocks  lying  above  base  of  Platymerclla  man- 
niensis  zone  and  below  Nlagaran  dol.  Rests  uneon.  on  Edgewood  fm.  Is  top 
fm.  of  Alexandrian  series.  I This  definition  placed  Platymerclla  manniensis  zone 
in  Kankakee.  It  had  previously  been  included  in  Edgewood  is.] 

T.  E.  Savage,  1920  (Geol.  Soc.  Am.  Bull.,  vol.  37,  pp.  517-526,  533).  Kankakee 
( Brassficld ) Is.  of  NE.  III.  includes  Platymerella  manniensis  zone,  rests  uncon. 
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on  Edgewood  Is.  and  Is  overlain  uncon.  by  Joliet  la.  (of  early  Lockport  age), 
Clinton  being  absent.  Is  same  as  “Waucowa  Is.”  licfticA  has  priority  over  Kanka- 
kee, and  is  an  Iowa  name], 

T.  E.  Savage,  1026  (IlL  State  Acad.  Bci.  Trana..  vol.  19,  pp.  286-287).  Bexton 
Creek  (Brass/lcld)  Is.  extends  as  far  N.  as  Belvidere,  near  N.  border  of  State  [In 
McHenry  Co.]. 

A.  C.  Trowbridge  et  al.,  1935  (Kept.  9th  Ann.  Field  Conf.  Kans.  Qeol.  Soc.,  p.  48). 
Savage  determined  his  Waucoma  to  be  same  as  Kankakee,  the  earlier  name,  and 
Kankakee  is  now  applied  in  NW.  111.  [Waucoma  has  priority,  but  Is  an  Iowa  name, 
while  Kankakee  is  an  111.  name.) 

A.  II.  Sutton,  1935  tUept.  9th  Ann.  Field  Conf.  Knns.  Geol.  Soc.,  pp.  270-274). 
Kankakee  fm.,  top  fm.  of  Alexandrian  series  in  NE.  and  NW.  IlL  Consists  of 
20  to  70  ft.  of  purplish-gray,  white,  buff,  brownish,  or  yellowish-brown  Is.  and 
dol.  In  layers  3 to  36  in.  thick.  Commonly  cherty  in  NW.  IlL  and  Iowa.  Includes 
Platymerrlla  mannimsi * zone  at  base.  Overlies  Edgewood  Is.  and  underlies  Joliet 
Is.  Is  correlated  with  Waucoma  ( Kankakee ) of  Iowa,  the  Byron  of  Wis.,  the 
Brassfleld  of  Ind.,  Ohio,  Ky..  and  Tenu.,  and  the  Sexton  Creek  of  southern  111. 

Sec  also  under  Sexton  Creek  Is. 

Kankakee  torrential  deposits. 

Pleistocene:  Illinois.  See  L.  F.  Athy,  192.8  (111.  Geol.  Surv.  Bull.  55,  p.  66). 

Kano  quartz  diorite. 

Jurassic  ( ?) : British  Columbia. 

J.  D.  MacKenxie,  1916  (Canada  Gool.  Surv.  Mem.  88,  p.  51). 

Kanouse  sandstone. 

Middle  Devonian : Northern  New  Jersey  and  southeastern  New  York. 

II.  B.  Kfimmel.  1908  (C.  8.  O.  8.  Franklin  Furnace  folio.  No.  161).  Kanouse  as. 
introduced  to  replace  [objectionable]  name  “New  Fouudland  grit.-’  Thick-bedded 
fine-grained  cgl.  below  and  greenish  ss.  above.  Thickness  215  ft.  Underlies 
l'equauac  | Cornwall  | sh.  and  rests  on  Decker  Is.  Carries  Onondaga  fuuna.  Ex 
posed  in  valley  W.  of  Kanouse  Mtn  [Passaic  Co.],  N.  J. 

Kansan  stage  of  glaciation,  also  Kansan  drift  (Pleistocene). 

Kansan  drift  is  name  applied  to  second  drift  of  eastern,  as  well  as  west- 
ern, part  of  area  covered  by  Laurentlde  ice  sheet;  the  name  Kansan  stage 
being  applied  to  the  time  during  which  this  drift  was  deposited.  The 
drift  was  named  for  its  development  in  Kansas.  The  name  Kansan 
was  originally  applied  by  T.  C.  Chamberlin  (Geikie’s  Great  ice  age, 
3d  ed.,  1894,  pp.  724-775,  and  Jour.  Geol.,  vol.  3,  pp.  270-277,  1805)  to 
oldest  drift  of  western  or  Keewatin  part  of  Laurentide  ice  sheet,  the 
name  “East  Iowan**  being  applied  to  the  second  drift;  hut  in  1896 
(Jour.  Geol.,  vol.  4,  pp.  872-876)  Chamberlin,  as  the  result  of  further 
studies,  shifts!  the  name  Kansan  to  the  second  drift  (which  is  the  drift 
that  covers  NE.  Kansas),  and  shifted  the  name  Iowan  to  a younger 
drift.  The  Kansan  drift  overlies  Aftonian  soil  and  interglacial  deposits 
and  underlies  Yarmouth  interglacial  deposits. 

Kansan  period. 

Pennsylvanian : Kansas. 

L.  C.  WoORtcr.  1906  (Kans.  Acad.  Sol.  Trans.,  vol.  20.  pt.  1,  pp  75-82),  divided 
Carbf.  of  Kuns.  into  (descending)  Permian  i>er|od,  Coal  Measures  or  Kansan 
pt'riod,  and  Mississlpplmi  period  ; and  divided  his  Kansan  period  Into  Upper  Coal 
Measure  or  Upper  Kansan  epoch  (from  top  of  Elmdule  fm.  to  top  of  lola  Is.) 
and  I.ower  Coal  Measure  or  Loicer  Kansan  epoch  (from  top  of  Inla  Is.  to  base 
of  Cherokee  sh.). 

t Kansas  onyx. 

Popular  name  for  Medicine  Lodge  gyp.  where  quarried  in  Burlier  Co.,  Kans. 
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tKansas  City  oolite. 

Pennsylvanian:  Northwestern  Missouri. 

G.  C.  Broadhead,  1886  (8t.  Louis  Acad.  Sci.  Trane.,  vol.  4.  p.  483).  The  oolitic  k 
in  Coal  Measures  of  Miami  and  Franklin  Counties,  Kona.,  very  much  reaeinbks 
Kansas  City  oolite,  but  Is  probably  a different  stratum,  higher  in  the  aeries. 

Is  upper  part  of  Drum  Is.  memb.  of  Kansas  City  fm.  and  same  as  Kansu- 
City  Is.  of  Gallaher,  according  to  H.  Hinds  and  F.  C.  Greene,  1915 
(Mo.  Bur.  Geol.  and  Mines,  vol.  13),  but  Is  older  than  Drum  Is.,  accord 
ing  to  N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  pp.  85,  40),  and 
is  upper  part  of  Westerville  Is.,  the  lower  (nonoolitic)  part  being  called 
“Bull  ledge”  at  Kansas  City. 

R.  C.  Moore.  1930  (Kans.  Geol.  Surv.  Bull.  22,  pp.  95,  100.  252).  jKansas  City  oolite 
of  Broadhead  refers  to  beds  now  classed  as  Westerville  Is.  and  is  abandon^!. 

tKansas  City  limestone. 

Pennsylvanian:  Northwestern  Missouri. 

J.  A.  Gallaher,  1898  (Mo.  Geol.  Surv.  Bien.  Kept.,  p.  51).  and  1900  (Mo.  Geol 
Surv.  vol.  13,  p.  200).  used  Kunsaa  City  la.  for  a bed  of  Is.  in  Upper  Coal  Measum 
of  Mo.  btw.  coals  Nos.  5 and  0.  which  Is  same  as  t Kansas  City  oolite  of  rept- 
and  composes  upper  purt  of  Drum  Is.  memb.  of  Kansas  City  fm.  of  Hinds  and 
Greene,  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  13).  who  divided  Drum  Is.  into 
two  beds  separated  by  thin  sb.,  the  upper  bed  being  the  “oolitic  ledge”  and  the 
lower  bed  the  “Bull  ledge”  of  repts.  According  to  R.  C.  Moore  (1936),  however 
the  Drum  of  Hinds  and  Greene  is  Westerville  Is.,  and  true  Drum  is  younger. 
Kans.-N«‘br.  chart  complied  by  M.  G.  Wilmarth,  1936. 

Kansas  City  group.  (In  Kansas.) 

Kansas  City  formation.  (In  Missouri  and  Iowa.) 

Pennsylvanian:  Northwestern  Missouri,  eastern  Kansas,  southeastern 
Nebraska,  and  southwestern  Iowa. 

H.  Hinds.  1912  (Mo.  Bur.  Geol.  and  Mines  vol.  11,  p.  7).  Kansas  City  Is.  — Basal  fm 
of  Missouri  group,  extending  from  top  of  loin  Is.  memb.  down  to  lwse  of  Hertha  b- 
memb.  Underlies  Lansing  fin.  and  overlies  Pleasanton  fm.,  of  Des  Molnen  group 
Thickness  225  ft.  at  Kansas  City,  200  ft.  in  Harrison  Co.  and  at  Leavenworth, 
and  165  ft.  near  8t.  Joseph.  Very  thick  las.  interbedded  with  sh.  ISee  also  Hindi 
and  Greene,  Mo.  Bur.  Geol.  and  Mines  vol.  13,  1915.] 

The  foregoing  was  commonly  accepted  definition  of  Kansas  City  group 
until  1932. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28  to 
Sept.  3,  pp.  91,  97).  In  reclassification  of  Penn,  system  of  Kans.  the  term  Kansas 
City  group  is  tentatively  proposed  to  apply  in  a restricted  sense  to  the  uiainlv  sh. 
unit  which  occurs  btw.  top  of  Winterset  Is.  and  base  of  Wyandotte  Is.  It  include* 
(descending)  Lane  sh.  [restricted],  Iola  is.,  Chanute  sh..  Drum  Is.,  aud  Cherryvnl>* 
sh.  (This  definition  excluded  from  lower  part  the  Winterset  Is.,  Galesburg  sh.. 
Bethany  Falls  Is.,  Ladorc  sh.,  and  Hertha  Is.] 

R.  C.  Moore  aud  G.  E.  Condra,  Oct.  1932  (Revised  classification  chart  of  Penn,  rocks 
of  Kans.  ami  Nebr.),  again  redefined  City  group,  by  drawing  its  top  at  bas^ 

of  Plattsburg  Is.  and  Its  base  at  top  of  Winterset  Is.,  the  Winterset  and  under- 
lying beds  formerly  Included  in  the  Kansas  City  being  included  in  their  Bronson 
group.  This  restricted  definition  of  Kansas  City  was  followed  by  Moore  in  hi* 
3935  and  1936  classifications.  According  to  Moore  the  so-called  lola  Is.  of  Hind'* 
and  Greene  Is  not  true  Iola  but  is  Argentine  Is.;  according  to  Newell  (1935)  it 
ls^  Friable  and  Argentine  lss. 

For  Moore  and  Condra ’s  modified  definitions  see  Kans.-Nebr.  chait  compiled 
by  M.  G.  Wilmarth,  1930.  The  U.  S.  Geol.  Survey  has  not  yet  considered, 
for  its  publications,  these  modified  definitions. 

The  1933  (57th)  Bien.  Kept,  of  Mo.  State  Geol.  continued  to  draw  top  of 
Kansas  City  fm.  at  top  of  Iola  Is.  and  base  at  base  of  Hertha  Is. 

Named  for  Kansas  City,  Mo.,  at  and  near  where  its  full  thickness  of  225 
ft.  is  exposed,  in  the  bluffs  on  which  the  city  is  located. 
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Kanuti  group. 

Paleozoic:  Northern  central  Alaska  (Kanuti  River  region). 

C.  Mendenhall.  11)02  (D.  8.  G.  8.  P.  P.  10,  p.  37,  pi.  5).  Kanuti  scries. — Young- 
est rocks  of  series  are  basalts,  basaltic  tuffs,  and  diabases,  In  some  instances  Intru- 
sive into  the  serpentines  of  the  series.  Oldest  members  are  greenstones  of  doubtful 
origin  and  bornstones.  which  are  succeeded  by  massive  gabbroic  rocks,  and  serpen- 
tines derived  from  them,  which  are  regarded  as  intrusive  into  the  greenstone 
members,  Kanuti  River  flows  for  30  mi.  through  canyon  cut  in  these  Paleozoic 
rocks.  May  belong  to  same  period  as  Spurr’s  Rampart  series. 

P.  S.  Smith,  1030  (U.  S.  G.  S.  Bull,  in  process  of  publication).  Kanuti  series  of 
Mendenhall  probably  Includes  rocks  of  diverse  ages.  The  bulk  of  them  appear 
to  be  Ilev.  or  Curbf.,  but  LI.  M.  Bakin  suggests  tbut  some  he  studied  may  be  as 
old  as  Ord. 

Knmiynk  formation. 

Pre-Cambrian:  Arctic  Canada. 

J.  J.  O’Neill,  1924  (Canadian  Arctic  Expedition  1913-18,  Rept.,  vol.  11,  pt.  A,  p.  22). 

Kanwaka  shale  (in  Shawnee  group),  in  Kansas. 

Kanwaka  shale  member  (of  Shawnee  formation),  in  Missouri. 

Pennsylvanian : Eastern  Kansas,  southeastern  Nebraska,  northwestern 
Missouri,  and  southwestern  Iowa. 

J.  \V.  Beedo.  1902  (Kans.  Univ.  Scl.  Bull.,  vol.  1,  p.  163).  Kantvaka  shales  proposed 
by  G.  I.  Adams,  in  unpublished  ms.,  for  sh.,  at  leaBt  97  ft.  thick,  divided  into  65 
ft.  of  clay  sh.  ut  base,  overlain  by  16  ft.  of  aren.  sh.  succeeded  by  5 ft.  of  sand- 
rock.  with  11  ft.  of  sandy  buff  sh.  at  top.  Overlies  Oread  Is.  and  underlies 
Lecompton  Is. 

Was  for  years  treated  as  basal  memb.  of  Shawnee  fm.  (In  Kans.  the 
Shawnee  is  treated  as  a group  and  the  Kanwaka  sh.  as  a fm.)  Since 
1931,  however.  It.  C.  Moore  has  drawn  base  of  Shawnee  group  at  base  of 
Oread  is.,  instead  of  at  base  of  Kanwaka  sh.  When  Condra  introduced 
Hereford  Is.  in  1!)27  he  included  it  and  an  underlying  sh.  in  Kanwaka  sh., 
and  treat  ml  Plattsmouth  is.  as  top  memb.  of  Oread  Is.  But  in  1932 
(Knns.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  89-97)  R.  C.  Moore 
transferred  Kereford  Is.  and  underlying  sh.  (Heuumder  sh.)  to  Oread  is.; 
and  Condra's  1935  and  Moore’s  1936  classifications  followed  latter  delini- 
tions  of  Kanwaka  sh.  and  Oread  is.;  but  Moore  stated  (p.  169)  that  where 
Kereford  Is.  Is  absent  Kanwaka  sh.  extends  down  to  top  of  Plattsmouth 
is.  The  U.  S.  Geol.  Survey  lias  not  considered,  for  its  publications,  these 
modified  definitions. 

Named  for  fact  it  forms  a large  part  of  surface  of  Kanwaka  Twp,  Douglas 
Co.,  Kans.  R.  C.  Moore  stated  (Kans.  Geol.  Surv.  Bull.  22,  1936.  p.  169) 
type  loo.  is  exposures  E.  of  Stull,  9±  ml.  due  W.  of  Lawrence.  Also  that 
it  is  well  exposed  near  SE.  cor.  sec.  26.  T,  12  N„  R.  18  E. 

Kaohikaipu  volcanics. 

Latest  Pleistocene  or  Recent:  Hawaii  (Kaohikaipu  Island). 

It.  T.  Stearns,  1935  (Geol.  and  gd.  wntor  res.  Island  of  Oahu.  Hawaii:  Dlv.  Hydrng. 
Bull.  1).  Kaohikaipu  volcanics. — Basalt  (black  pahoehoc)  and  pyro-explosion  de- 
posits (bedded  red  cinders,  spatter,  and  bombs  cut  by  irregular  dikes)  composing 
Kaohikaipu  Island.  Included  In  upper  part  of  Honolulu  volcanic  series  |q.  v. I. 

i Ktippa  subdivision. 

A Greek  name  applied  by  F.  W.  Cragln  (U.  S.  G.  S.  Bull.  266,  1905)  to  upper 
40  ft.  of  Malone  fm.  of  Malone  Mtn,  El  Paso  Co.,  Tex. 

Karmntsen  volcanics. 

Triassic:  Vancouver  Island. 

H.  C.  Gunning.  1933  (Canada  Geol.  Surv.  Suntm.  Rept.,  pt.  A2,  p.  33). 

151027* — 38 68 
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tKarquines  series. 
fKarquinez  series. 

See  Carquinez,  the  spelling  adopted  by  U.  S.  Geog.  Board. 

Kasaan  greenstone. 

Probably  Lower  Cretaceous:  Southeastern  Alaska  (Ketchikan  region). 

A.  H.  Brooks,  1902  (U.  S.  G.  S.  I*.  P.  1,  pp.  40-52,  map).  Kantian  greenstone .— 
Largely  effusive  rock,  of  general  character  of  andesite,  but  shows  gr*»at  locai 
variations  and  probably  includes  some  Intrusive  rocks.  Occurs  iu  peninsula  lyinr 
btw.  Clarence  Strait  and  Kasaan  Bay.  The  peculiar  copper  deposits  of  Kasaai. 
Peninsula  are  associated  with  this  rock. 

Kashong  member.  (In  Moscow  shale.) 

Middle  Devonian : Central  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sci..  5th,  vol.  19,  pp.  218,  231,  etc.).  Kashong  mem1 
of  Moscow  fm. — 8oft  sh.  characterized  by  Adolfla  marcyi  and  great  abundance  of 
unusually  large  and  well  preserved  specimens  of  TropUioleptu*  carinatu*.  capped 
by  3 to  5 ft.  of  sh.  containing  grotesquely  shaped  calc,  concretions.  This  con- 
cretionary bed  is  succeeded  by  4 ft.  of  hard  sandy  rock,  at  base  of  which  Lrptu- 
atrophia  junia  occurs  in  great  abundance.  The  sandy  rock  is  top  bed  of  Kashon? 
memb.  Thickness  39  ft.  W.  of  Canandaigua  Lake  and  80  to  85  ft.  Id  Genesee 
Valley.  Thins  to  W.  and  disappears  W.  of  Spring  Brook.  Writer  believe*  tb*> 
Kashong  correlates  with  Orthonota  zone  of  Clelund  in  Cayuga  Lake  region  ami 
that  it  thins  eastward  by  nondeposition.  In  W.  part  of  State  it  is  overlapped  by 
Windom  sh.  The  Kashong  sh.  of  Genesee  Valley  and  westward  is  partial  «>quiv 
of  Portland  Point  memb.  Type  section  is  on  Kashong  Creek,  Seneca  Lake,  where 
it  is  24  ft.  thick. 

Kaskapau  member. 

Cretaceous:  Alberta. 

F.  II.  McLoarn,  1920  (Canada  Geol.  Surv.  Bull.  42,  p.  119). 
tKaskaskia  limestone. 
tKaskaskia  formation. 
tKaskaskia  group. 

Mississippian : Western  Illinois,  eastern  Missouri,  and  western  Kentucky. 

J.  Hall,  1857  (Am.  Ass.  Adv.  Bel.  Proc.,  vol.  10,  pp.  55-56).  Kaakaakia  la.  or 
Vpper  Archimedes  Is. — Extensive  and  Important  Is.  fm..  constituting  the  las.  of 
Kaaknskia  and  Chester,  III.,  and  those  below  8te.  Genevieve,  Mo.  Consists  of 
beds  of  la.,  of  greater  or  less  thickness,  alternating  with  thin  seams  of  marl 
or  sh..  and  in  some  parts  heavy-bedded  is.  of  considerable  tbickuess.  withoot 
shalv  partings  or  with  very  tbln  ones.  Also  embraces  one  or  more  heavy  sa 
lieds  ttnd  mass  of  green  ah.  or  marl,  more  than  ret  ft.  thick  In  places.  Overlain 
by  Coal-meaaures  and  underlain  by  Ferruginous  [Aux  Vases]  ss. 

Replaced  by  more  widely  established  term  Cheater  group , Used  by  A.  H. 
Wort  hen  (who  first  correctly  Interpreted  the  true  relations  of  the  rocks) 
In  manuscripts  ns  early  as  1853.  The  type  loo.  of  Chester  group  fa 
Chester,  Randolph  Co.,  111.,  at  mouth  of  Knskaskia  River. 

Named  for  Kaskaskiu,  111.,  near  mouth  of  Kaskaskla  River. 

Kaskasklan  series. 

A term  lists)  by  C.  It.  Keyes  to  cover  same  rocks  as  Chester  group.  (See 
Ills  broadside  sheet  of  geol.  fms.  of  III.,  1923.  > 

Ka  slo  voleanles. 

Carboniferous:  Itrltlsh  Columbia. 

M.  F.  Bancroft.  1818  (Canada  Geol.  Surv.  Sumui.  Rcpt.  1917,  pt.  B,  pp.  29,  36) 
Knslo  schists. 

.Itirnssie:  British  Columbia. 

M.  F.  Bancroft,  1920  (Canada  Geol.  Surv.  Sumui.  Kept.  1919,  pt.  B.  p.  43). 
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Kaslo  series. 

Triassic:  British  Columbia. 

C.  E.  CairncB,  1929  (Canada  Geol.  Surv.  Summ.  Rept.  1928,  pt.  A,  p.  98),  and 
J.  P.  Walker,  p.  127  of  same  rept.  Also  J.  F.  Walker  and  M.  F.  Bancroft,  1929 
(Canada  Geol.  Surv.  Mem.  161,  p.  14). 

Kasota  sandstone. 

Lower  Ordovician:  Southeastern  Minnesota  (Lesueur  County). 

L.  H.  Powell.  1935  (St.  Paul  Inst.  Sci.  Mur.,  Scl.  Bull.  1.  pp.  2-16).  The  fauna 
of  the  sand  bed  <6'^  ft.  thick)  btw.  Jordan  br.  and  Oneota  dol.  Is  unique, 
and  on  basis  of  fauna  the  bed  Is  here  described  as  Kanota  n*.  fm.  and  tentatively 
correlated  with  Eminence  dol.  of  Mo.  The  fauna  1b  believed  to  be  Ord.  [This 
SB.  and  the  overlying  '•ailtstone"  were  included  In  Oneota  dol.  by  StaufTer.  1925, 
1934.]  Named  for  characteristic  exposure  in  bluff  of  Minn.  River  at  Kasota. 
Minn.  Consists  of  white  medium-  to  coarse-graimd  sand,  grains  well  rounded, 
bedding  somewhat  irregular.  Can  only  be  sep’aratod  from  underlying  Jordan  ss. 
by  its  fauna,  which  is  known  to  occur  at  St.  Peter  in  bank  of  Minn.  River 
beneath  W.  end  of  highway  bridge,  at  Kasota  in  upper  sand  beds  in  a sandpit 
in  bluff  of  Minn.  River,  and  at  Rapldan,  Blue  Earth  Co.  The  bed  is  apparently 
reworked  Jordan  ss.,  reworked  at  a Inter  age,  and  contains  a fauna  of  that 

age.  It  is  overlain,  seemingly  conformably,  by  Blue  Earth  siltstone  bed.  [Fossils 
described  and  discussed.  On  p.  17  he  said : From  Ottawa  to  Mankato,  along 
Minn.  River,  the  Kasota  ss.  seems  to  be  everywhere  overlain  by  a thin  bed  of 
white  to  greenish  (sometimes  red)  laminated  siltstone  (the  Blue  Earth  siltstone), 
which  seems  to  spread  beyond  the  limits  of  Kasota  ss.  and  in  places  to  rest 
directly  on  Jordan  ss.  On  p.  21  he  said  Kasota  ss.  and  Blue  Earth  siltstone 
Intervene  btw.  Oneota  dol.  and  Jordan  ss.  only  in  limited  region  from  Ottawa, 
Minn.,  to  Mankato.] 

A.  C.  Trowbridge,  1917  (Proc.  Iowa  Acad.  ScL,  vol.  24,  pp.  177  + ).  stated  that 
Oneota  dol.  of  Upper  Miss.  Valley  rests  conformably  on  Jordan  ss.  through  20  ft. 
or  inure  of  transition  beds. 

C.  R.  StaufTer,  1925  (Jour.  Geol.,  vol.  33,  pp.  706-707),  published  a section  of 
Oneota  dol.  and  Jordan  ss.  in  Minn.  River  Bluff  and  at  adjacent  quarries  at 
Kasota,  Minn.,  in  which  he  stated  that  floor  of  the  quarry  lies  10  ft.  above  top 
of  Jordan  ss. ; this  10-foot  interval  consisting  of  (descending)  : (1)  Is.,  dolomitlc, 
gray  to  buff,  mottled,  thin-bedded,  base  very  uneven,  3 ft. ; (2)  clay  or  clay  sh., 
gray  to  greenish,  6 in.;  (3)  ss..  white,  medium-  to  coarse-grained,  with  numerous 
specimens  of  Raphistoma  niinnesot'cn*is  together  with  several  species  of  same 
genus,  several  species  of  Ophilcta,  and  a trilobite,  bedding  somewhat  irregular. 
6%  ft.  He  stated  (p.  706)  that  this  basal  ft.  had  always  been  included  in 
Jordan  ss.,  but  that  it  was  probably  reworked  after  deposition  and  should  be 
included  with  the  Oneota  (p.  713),  where  its  fauna  seemed  to  belong  (p.  712). 
The  Kasota  ss.  of  L.  H.  Powell  is  an  older  rock  than  the  Kasota  stone 
of  the  trade,  lying  3%  to  6 ft.  lower  in  the  section. 

A.  C.  Trowbridge  et  al.,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  80c.,  fig.  1), 
show  Blue  Earth  and  Kasota,  local  fms.  In  J linn.,  as  equiv.  to  basal  part  of  Oneota 
dol. 

Tlie  U.  S.  Geol.  Survey  at  present  recognizes  Oneota  dol.  as  resting  on 
Jordan  ss. 

Kasota  stone. 

A trade  name  applied  to  a stone  quarried  from  Oneota  dol.  at  Kasota, 
Lesueur  Co.,  Minn.,  according  to  O.  Bowles  (U.  S.  G.  S.  Bull.  063,  1918). 

Katahdin  granite. 

Carboniferous  (?):  Western  Maine  (eastern  part  of  Piscataquis  County). 

C.  H.  Hitchcock.  1861  (Maine  Bd.  Agric.  6th  Ann.  Rept.,  p.  259),  mentioned 
Katahdin  f/ranite, 

F.  W.  Toppan,  1932  (Geol.  of  Maine,  Contr.  Dept.  Geol.  Union  Coll.,  Schenectady. 

pp.  68-69).  Katahdin  granite. — Lying  on  E.  bdy  of  Piscataquis  Co.  and  extend- 
ing into  Penobscot  Co.  Is  a great  mass  of  granite  that  represents  a denuded 
batholith  of  which  Mount  Katahdin,  5,267  ft.  A.  T.,  is  most  conspicuous  feature. 
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In  hand  specimen  It  is  mptllum-roitrsp,  even-grained  granite  tinted  slightly  pink 
by  the  orthoclnse  feldspar.  Intrudes  Rlpogcnous  series  (Bll.). 

On  the  1933  geol.  map  of  Maine,  by  A.  Keith,  this  granite  is  assigned  to 
Carbf. 

Katalla  formation. 

Tertiary  (Mioeene  ?)  : Southeastern  Alaska  (Katalla  district.  Controller 
Bay  region). 

G.  C.  Martin,  1005  (IT.  S.  G.  S.  Bull.  250,  p.  13).  Katalla  fm.— Series  of  dark 
arglll.  and  carbonaceous  shales,  with  occasional  band*  of  ss„  Is.,  cgl..  and  volcanic 
ash.  Petroliferous.  Typically  exposed  in  region  NE.  of  Katalla,  along  banks  of 
Katalla  River,  and  in  range  of  hills  to  SE.,  whence  it  extends  eastward,  occupying 
whole  of  peninsula  btw.  Bering  Lake  and  Controller  Bay  and  cropping  out  la 
most  of  hillH  S.  and  E.  of  Bering  River.  Good  exposures  on  W.  shore  of  Define 
Lake.  The  few  fossils  indicate  Tert.  age.  probably  Eo.  Is  probably  overlain  by 
Kusbtaka  fm.,  of  probable  Olig.  age.  Thickness  undet. 

G.  C.  Martin,  190X  (U.  S.  G.  8.  Bull.  335,  pp.  24,  27).  gave  thickness  of  the  5 mem 
hers  of  Katalla  fm.  In  Controller  Bay  region,  which  aggregate  6,500  ft.,  and  stated 
that  “position  of  the  fm.  with  reference  to  the  other  Tert.  fms.  is  not  definitely 
established.”  but  in  columnar  section  he  placed  a new  fm..  named  8tUUcater,  btw 
the  Katalla  and  the  Kushtaka  fm.  The  Katalla  fm.  occurs  to  S.  of  Boring  Lake,  tb^ 
Stillwater,  Kushtaka,  and  Token  to  N.  of  Bering  Lake. 

N.  L.  Taliaferro.  1032  (Oeol.  Soc.  Am.  Bull.,  vol.  43,  No.  3,  pp.  771-782).  Writer 
ha * divided  the  marine  Katalla  fm.  of  Martin  into  2 fms.,  largely  on  basis  of 
lithology.  There  is  no  strat.  break  btw.  the  2 fms.,  but  a decided  change  in 
lithology.  The  lotrer.  3.600+  ft.  thick.  Is  here  called  Katalla  fm.\  the  upper. 
6,100±  ft.  thick.  Is  here  named  Redmood  fm.  The  Katalla  Is  further  divide  Into 
Burls  Creek  sh.  memb.  above  and  Split  Creek  sh.  and  ss.  below.  It  occupies  fully 
85  |»ercent  of  Katalla  dlst. ; the  Redwood  Is  restricted  to  a broad,  steeply  plunging 
syncline  btw.  Redwood  and  Burls  Creeks  and  to  ridge  btw.  Cave  and  Hey  Points. 
Fossils  rare  and  us  a rule  poorly  preserved,  but  the  sediments  are  similar  lltbologi 
cally  to  the  fosslliferous  beds  of  Yakataga  dlst.,  which  nre  pronounced  by  B.  L 
Clark  to  be  upper  Olig.,  and  they  are  therefore  here  assigned  to  upper  Olig.  Tbe 
Katalla  and  Redwood  fms.  are  also  well  developed  in  Nlchawak  dist. 

The  U.  S.  Geol.  Survey  classifies  typical  Katalla  fm.  as  Mio.  (?). 

tKatemcy  series. 

Upper  Cambriau : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Humble,  18f)0  (Tex.  Geol.  Snrv,  1st  Ann.  Rept..  pi.  3. 
pp.  Ixi,  2X9-293).  Katemcy  (Potsdam)  series. — Consists  of  (descending)  : (1)  Cgl. 
and  Is.  called  Potsdam  Is;  (2)  greenish  shales  and  sandy  lss.  called  Potsdam  flags: 
(3)  greensand  20  ft,  white  ss.  10  to  20  ft.,  and  red  ss.  50  to  100  ft.,  together 
known  as  Potsdam  ss.  or  Lingula  grits.  Uncoil,  overlies  Riley  series  and  underlie* 
Leon  series. 

Includes  most  if  not  all  of  Gimb.  (Upper  Camb.)  of  central  Tex. 

Named  for  Katemcy  Creek,  Mason  Co. 

Katherine  granite. 

Pre-Cambrian;  Northwestern  Arizona  (Katherine  district,  Mohave  County). 

C.  hausen.  1031  (Arlz.  Bur.  Mines  Bull.  131.  map  (pi.  2)  and  pp.  22-27).  Kothrrinf 
{granite. — The  prevailing  roek  in  Katherine  dlst.  A coarse-grained,  somewhat 
porphyritic  granite;  weathers  brownish,  due  to  decomposition  of  ferromagnesiaa 
constituents. 

tKatmai  series. 

Term  applied  by  W.  C.  Mendenhall  (U.  S.  G.  S.  20tli  Ann.  Kept.,  pt.  7,  1900. 
table  on  p.  317)  to  Jurassic  rocks  described  by  Spurr.  In  essentially 
the  same  table  published  by  Spurr  on  p.  187  of  book  cited  the  name 
Kakurk  series  appears  instead  of  Katmai  series,  and  on  p.  1G9  Spurr 
described  the  rocks  at  Kntmai,  Kntmai  Point,  and  on  Katmai  River  as 
Naknek  series.  Spurr  appears  to  have  changed  his  ms.  name  Katmai 
series  without  informing  Mendenhall  of  the  change. 
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Katsberg  red  beds. 

Upper  Devonian:  Eastern  New  York  (Catskill  Mountains). 

G.  H.  Chadwick,  1033  (Am.  Jour.  8d.,  5th.  vol.  26,  pp.  480,  482-483,  484).  Katsberg 
red  beds. — Upper  or  Enfield  part  of  Catskill  fm.F  an  I proposed  (16th  Int.  Geol. 
Cons:.  Guidebook  9A,  p.  4,  1033)  to  restrict  that  name,  but  proposed  restriction 
now  seems  questionable.  I therefore  now  propose  the  old  Dutch  name  for  these 
mtn8  miscalled  “Catskills"  by  the  English  (kill  is  creek),  namely  Katsberg 
(pronounced  cots-barrakh) . Grades  down  into  red  beds,  of  Tully  to  Oneonta  age, 
here  named  Onteora  red  beds.  Type  section  of  Katsberg  fm.  will  bo  taken  in 
steep  slopes  of  highest  peak.  Slide  Mtn,  exclusive  of  the  capping  Slide  Mtn  cgl. 
(possibly  of  Chautauquan  age). 

K.  E.  Caster,  1934.  (See  1934  entry  under  Catskill  fm.) 

G.  H.  Chadwick.  1935  (Am.  Mid.  Nat.,  vol.  10,  No.  6,  pp.  858.  862).  Katsberg  red- 
beds  fm.,  of  Enfield  age,  includes  (descending)  Van  Etten,  Jutland,  and  Kattel. 

K.  at  tel  shale. 

Upper  Devonian:  Southeastern  New  York  (Otsego  County). 

G.  IT.  Chadwick.  1932  (Eastern  States  Oil  and  Gas  Weekly,  vol.  1,  No.  17,  p.  7). 
The  lower  Enlleld  ( Kattel ) extends  E.  to  Delhi  as  the  “Chemung”  of  N.  Y.  map 
before  reddening.  Overlies  Oneonta. 

G.  H.  Chadwick,  1933  (I'an-Am.  Geol.,  vol.  60,  pp.  191,  192).  Kattel  sh. — Marine 
sh.  of  lower  Enfield  age.  Underlies  Katsberg  beds  (partly  red)  and  overlies 
Oneonta  red  beds. 

G.  II.  Chadwick,  1935  (Am.  Mid.  Nat.,  vol.  16,  No.  6,  pp.  858.  862).  The  Enfield 
splits  into  (ascending)  : Kattel  (“ Leiarhynehu s global i forme”)  tone  and  the 
Juliand  and  Vnn  Etten  (“First  Tropidoleptus ")  zones.  The  Kattel  persists  ns  a 
marine  deposit  (600  ft.  thick)  far  E.  btw.  Oneonta  reds  below  and  Enfield  beds 
above,  and  forms  a recognizable  band  of  grey  flagstones  dear  through  the  continental 
mass  of  Catskill  Mtns.  The  continental  Kattel  and  later  beds,  of  Enfield  age,  con- 
stitute Katsberg  red-beds  fin.  or  upper  half  of  restricted  Catskill. 

G.  II.  Chadwick,  1936  (letter  dated  Jan.  2).  Type  lor.  of  Kattel  Is  Kattel  Hill,  es- 
pecially the  long  Lackawanna  raihvny  cut  around  its  E.  base,  btw.  Chenungo  Bridge 
and  Chenango  Forks. 

Kaupo  basalt. 

Latest  Pleistocene  or  Recent:  Hawaii  (Oahu  Island). 

II.  T.  Stearns.  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu.  Hawaii:  Div.  Hydrng. 
Bull.  1).  Kaupo  basalt. — l’ahoeho«*  basalt,  on  which  the  abandoned  village  of 
Kaupo  is  located.  Included  in  upper  part  of  Honolulu  volcanic  series  lq.  v.]. 

i Kawlshiwin  agglomerate. 

1 Kawlshiwin  greenstones, 
t Ka  wish! win  series. 

Pre-Cambrian  (Keewatin)  : Northeastern  Minnesota  (Vermilion  district). 

N.  H.  Winchell,  1889  (Mlnu.  Geol.  Surv.  17th  Ann.  Kept.,  for  1888,  pp.  41-42, 
45-46,  68,  70).  #Caici*/ihebi. — Name  proposed  for  the  greenstone  stage  of  the 
Keewatin,  because  Kawishlwi  River  and  some  of  Its  tributaries  run  for  many 
mi.  over  rock  belonging  to  this  epoch  of  the  Keewatin. 

N.  II.  Winchell,  1892  (Am.  Geol.,  vol.  9.  pp.  859  308).  Kawishiwin  aggl.  (also 
Katoishiwin  greenstones) . — The  youngest  memb.  of  the  Keewatin,  the  pronounced 
“greenstone”  stage  in  which  occur  the  Iron  ores  of  Vermilion  Iron  rnnge  In  Minn. 

N.  II.  Winchell,  1899  (Minn.  Geol.  Not.  Hist.  Surv.  Final  Kept.,  vol.  4.  p.  546).  It  Is 
now  known  that  the  greenstone  terrane  or  /fair contains  the  oldest 
known  rocks  in  Minn.  It  is  proposed  to  continue  the  use  of  this  term  and 
to  include  fn  it  both  inasRlve  and  fragmental  portions  of  the  greenstone's  of  the 
Lower  Keewatin. 

N.  H.  Winchell,  1900  (Minn.  Geol.  Surv.  Final  Kept.,  vol.  5).  Lower  Keewatin  or 
Kawishiwin  series  consists  of  massive  and  fragmental  greenstones  uncon.  under- 
lying Upper  Keewatin. 

J.  M.  Clements.  1903  (U.  S.  G.  8.  Mon.  45.  p.  131).  “Kawlshiwin"  was  proposed 
by  Minn.  Geol.  Surv.  to  comprise  Ely  greenstone  and  Soudan  fm.  of  this  vol. 

C.  R.  Van  Hlse  and  C.  K.  Leith.  1911  (U.  8.  G.  8.  Mon.  52).  Winchell’s  “Kawlshiwin 
greenstones"  is  same  as  Ely  greenstone,  and  his  "Kawishiwin  aggl.”  Is  an 
ellipsoidal  phase  of  the  Ely  greenstone. 
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Kayenta  formation.  (In  Glen  Canyon  group.) 

Jurassic  (?) : Southeastern  and  southern  Utah,  northeastern  Arizona,  and 
southwestern  Colorado. 

A.  A.  Baker,  C.  II.  Dane,  and  B.  T.  McKnight,  June  1931  (C.  S.  G.  8.  prel.  map 
blowing  geol.  structure  of  parts  of  Grand  and  San  Juan  Counties,  Utah).  KayrnUi 
fm. — Irregularly  bedded  gray  to  red  ns.  with  subordinate  sb.  Thickness  200  to 
320  ft.  Name  adopted  to  replace  TodUto  (f),  field  studies  by  A.  A.  Baker,  C.  H. 
Dane,  and  J.  B.  Recslde,  Jr.,  having  shown  that  Todllto  Is.  at  its  type  loc.  is 
much  younger  than  Kayenta  fm.  Type  loc.  for  Kayenta  fm.  Is  1 ml.  N.  of  Kayenta. 
Ari*.  Underlies  Navajo  ss.  and  overlies  Wingate  ss. 

This  fm.  is  more  fully  described  and  mapped  by  A.  A.  Baker,  1033  ( U.  S. 
G.  S.  Bull.  841),  and  by  A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeslde,  Jr., 
1036  (U.  S.  G.  S.  P.  P.  183). 

Kearsarge  conglomerate. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  R.  Mnrvine,  1873  (Mich.  Geol.  Surv.  vol.  1,  pt.  2.  p.  114  and  chart).  Is  cgl 
No.  11  of  Keweenaw  Co. 

Belongs  to  Central  Mine  group. 

Named  for  occurrence  in  old  Kearsarge  mine,  Houghton  Co. 

Kearsarge  andalusite  group. 

Paleozoic  (?)  : Central  southern  New  Hampshire  (Mount  Kearsarge  quad- 
rangle, Merrimack  County). 

C.  II.  Hitchcock,  1877  (Geol.  N.  H.,  pt.  2,  pp.  585-588,  674,  pi.  24).  Kmrtaryt 
andnlusitc  group. — A mass  of  strata  similar  to  Monadnock  area  of  andalusite  rook*. 
Occurs  upon  Mounts  Kearsarge  and  Ragged,  constituting  a band  12  mi.  Ion*  and 
from  3 to  4 ml.  wide  In  towns  of  Warner,  Sutton,  Andover,  and  Salisbury.  TV 
strata  display  large  contortions,  while  the  gneisses  below  do  not  seem  to  have 
been  greatly  disturbed.  Clearly  these  schists  are  granitic  masses,  approx,  similar 
to  those  so  common  in  the  Rockingham  country.  The  crystals  are  smaller  than 
on  Monadnock  or  E.  side  of  Mt.  Washington,  but  are  well  defined  In  certain 
localities,  sufficiently  so  to  render  probable  the  reference  of  all  the  elongated 
prisms  to  the  mineral  andalusite,  rather  than  flbrollte.  The  Kearsarge  area  i§ 
more  sandy  than  the  Monadnock,  or  especially  the  Mount  Washington,  which 
carries  a great  deal  of  argill.  matter.  All  these  areas  are  believed  to  b**  of 
same  age.  Thickness  of  Kearsarge  andalusite  group  Is  1.300  ft.  Of  Paleozoic  (?) 
age.  Older  than  Coos  group  and  Calclferous  mica  schist,  and  younger  than  Lyman. 
Lisbon,  and  Swift  Water  groups.  [On  map  plan'd  al>ove  his  Merrimack  group.] 

C.  II.  Hitchcock.  1870  (Macfarlane’s  Geol.  Ry  Guide,  p.  56),  included  his  andalusite 
schists  in  Camb. 

C.  H.  Hitchcock,  1884  (Bull.  Am.  Mus.  Nat.  Hist.,  vol.  1,  pi.  17),  placed  Kear*argc 
group  below  his  Coos  group  and  above  his  Huronlan  On  other  pages  he  placed 
it  higher  thnn  his  Merrimack  group  and  higher  than  hiN  Rockingham  inica  schist*. 

C.  II.  Hitchcock,  1896  (Jour.  Geol.,  vol.  4.  pp.  44-62).  placed  Kcamarge  group 
below  his  Merrimack  group  and  above  his  Rockingham  mica  schists,  and  assigned 
all  to  Huronlan  [pre-Camh. ). 

F.  J.  Katz.  1917  <U.  S.  G.  8.  P.  P.  108  I).  The  Kearsarge  group  of  Hitchcock  a> 
inapi>ed  by  him  In  this  part  (the  coast  dlst.)  of  SB.  N.  H.  and  SW.  Main- 
is  approx. *=  Rindgemere  fm.  (Penn.?)  of  this  rept. 

M.  Billings,  1928  (Am.  Acad.  Arts  and  8c! . Proc.,  vol.  63,  No.  3).  In  North  Con  wav 
quad.,  N.  H.,  Hitchcock  mapped  certain  clay  slates  as  “Kearsarge  andalusite  group.’* 
In  opinion  of  writer  the  clay  slates  of  this  quad,  do  not  belong  to  Hitchcock’* 
“Kearsarge  andalusite  group."  and  for  this  reason  they  are  here  umpired  as  a 
new  fin.,  named  Intervale  clap  slate*,  of  811.  (?)  age. 

On  1932  geol.  map  of  U.  S.  these  rocks  tire  mapped  ns  pre-Camb. 

M.  Billings,  1935  (letter  dated  Aug.  27).  I am  unfamiliar  with  Kearsarge  anrialasttr 
group  in  type  loc.,  but  on  Mount  Monadnock  it  Is  very  similar  to  our  katazona) 
Littleton  (Dev.). 
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Kearsarge  amygdaloid. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

L.  L.  Hubbard.  1895  (Mich.  Geol.  8urv.  col.  5,  pt.  1.  p.  117,  footnote).  Kearsarge 
amygdaloid  liea  1,050  ft.  below  Kearaarge  cgi.  at  the  Kenrsurge  location  {Houghton 
Co.].  [The  amygdaloid  is  descrilted  by  C.  Romlnger  on  pp.  117-118  of  book  cited, 
but  be  did  not  cull  it  Kearaarge  amygdaloid.  The  mineralized  part  ia  the  Kearaarge 
lode.] 

Belongs  to  Central  Mine  group. 

Kearaarge  flow. 

Includes  Kenrsnrge  amygdaloid  and  underlying  trap. 

Kearaarge  trap. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

Name  applied  to  the  trap  bed  beneath  Kearsarge  amygdaloid.  Forms  basul 
part  of  Kearsarge  flow. 

Kearaarge  West  amygdaloid. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

Name  locally  In  use  many  years.  The  fin.  is  younger  tliaVi  Kearsarge  amyg- 
daloid. Belongs  in  Central  Mine  group.  The  mineralized  ]«irt  Is  the 
Kearsarge  West  lode.  Named  for  fact  that  it  lies  W.  of  Kearsarge 
amygdaloid. 

Kearsarge  West  flow. 

Includes  Kearsarge  West  amygdaloid  and  the  underlying  trap. 

Keasey  shale. 

Eocene:  Northwestern  Oregon  (Columbia  County). 

H.  (I.  Schenck,  1927  (Calif.  Pnlv.  Pub.,  Dept.  Geol.  Scl.  Bull.,  yol.  18,  No.  12,  pp. 
457.  459).  Ketut  v aft. — In  Columbia  Co.,  underlying  the  sa.  at  Pittsburg  Bluff,  are 
sandy  slmles  that  contain,  among  other  fossils,  Turcicula  cnlumbiana  Dali,  a new 
speciea  of  Conaa,  numerous  diminutive  (dwarfed?)  naticaa,  and  a few  acllaa.  The 
fauna  of  this  ah.,  which  is  typically  exposed  on  railroad  at  Kensey  station.  Rock 
Creek  drainage,  suggests  it  should  he  regarded  as  luwer  Ollg.  [Thickness  not 
mentioned.  ] 

H.  «.  Schenck,  1928  (Calif.  Unix.  Pnb.,  Dept.  Geol.  Scl.  Bull.,  yol.  18,  No.  1.  pp. 
85-89).  Keasru  aft. — Sanity,  tuffaceous,  bluish  and  black,  fosslllferous  sit.  that 
outcrops  on  banks  of  Rock  Creek  near  Keasey.  Best  exposures  in  railroad  cuts 
htw.  Tara  and  Keasey  stations.  Assigned  to  lower  Olig. 

H.  G.  Schenck,  1988  (Geol.  Hoc.  Am.  Bull.,  vol.  44,  No.  1,  p.  217).  Recent  investiga- 
tion shows  clearly  that  Kvaseit  aft.  rests  on  Cowlitz  Eocene  beds  and  underlies 
Pittsburg  Bluff  fm.  [Thickness  not  stated.] 

II.  G.  Schenck  and  R.  M.  Klelnpell,  1935  (Pan-Am.  Geol.,  yol.  04,  No.  1,  p.  70). 
Microiosslls  and  strat.  relations  suggest  Keasey  sh.  Is  late  Eo. 

tKeddie  formation. 

Pennsylvanian:  Northern  California  (Ijtssen  Peak  and  Taylorsville 
regions ) . 

Name  used  Y prel.  proof-sheet  edition  of  U.  S.  G.  S.  Lassen  Peak  folio, 
1802,  for  rocks  forming  “a  narrow  belt  upon  NE.  slope  of  Keddle-D.ver 
Kidge,”  in  Plumas  Co.  In  published  Lassen  Peak  folio  (No.  15),  by  J.  8. 
Diller,  1895,  the  rocks  are  mapped  as  Robinson  fm. 

Keechelus  andesitic  series. 

Miocene  and  post-Miocene  (?):  Central  Washington  (Snoqnalmie  quad- 
rangle). 

G.  O.  Smith  and  F.  C.  Calkins,  1900  <t\  S.  G.  S.  Snoqunltnle  folio.  No.  139). 
Keerhchts  andesitic  series. — Extensive  lava  flows  and  tuffs  of  andesite,  with  aotm- 
basalt  and  rhyolite.  Thickness  0 to  4.000  ft.  Exposed  on  both  sides  of  Keechehn 
l-nke.  Mainly  Mto.  but  contains  some  material  that  is  almost  certainly  post-Min 
Is  later  than  Guyc  fm.  iMIo.i. 
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Keeohi  Creek  shale  and  sandstone.  (In  Mineral  Wells  formation.) 

Pennsylvanian:  Central  northern  Texas  (Palo  Pinto  County). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geo!.,  vol.  30.  pp.  25,  31  ; Univ.  To. 
Bull.  2132,  p.  78).  Keechi  Creek  aa.  und  ah. — A series  of  light-gray  cross-b^ic. 
calc.  ass.  and  light-gray  sandy  shales  underlying  Palo  Pinto  Is.  Top  aiemb  <£ 
Mineral  Wells  fm.  of  Strawn  group.  Thickness  100  to  150  ft.  Typically  eip«-\ 
along  Keechi  Creek  W.  of  Mineral  Wells  [Palo  Pinto  Co.]. 

Above  is  definition  still  in  use.  (See  F.  B.  Plummer  and  J.  Hornbergvr 
Jr.f  Univ.  Tex.  Bull.  3534,  1986.) 

Keefer  sandstone  member  (of  Clinton  formation). 

Silurian:  Central  Pennsylvania  to  northeastern  West  Virginia,  and  westers 
Maryland. 

See  under  McKenzie  fm. 

Keene  limestone. 

Middle  Devonian  and  Upper  Cambrian:  Western  central  Montana  (Elklion 
region). 

W.  II.  Weed,  1901  (U.  S.  G.  S.  22d  Ann.  Rcpt..  pt.  2,  map.  pp.  434.  438.  505 
Keene  la. — In  part  arxlll. ; is  slightly  aren.,  and  though  devoid  of  foireiU  is 
believed  to  include  Yogo  Is.  (Camb.)  and  Jefferson  Is.  (Dev.).  Lower  pan  i* 
bluish-gray  Is.,  usually  altered  to  fine-grained  marble  ; upper  part  is  more  tblckl; 
bedded  anil  of  lighter  color.  Thickness  500  ft.  in  Elkhorn  min.  diet.  Underlie* 
Union  sh.  and  overlies  Elkhorn  sh.  The  Keene  mine,  which  lies  about  1.000  1- 
N.  of  Elkhorn  mine,  occurs  along  the  bedding  plane  btw.  an  underlying  la.  ttb* 
Keene  Is.)  and  an  overlying  urglll-  bed. 

Keene  gneiss. 

Pre-Cambrian:  Northern  New  York  (Essex  County). 

W.  J.  Miller,  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29.  pp.  400—462  and  map).  Ketme 
fjneia s. — True  transition  rocks.  Probably  little  more  than  1,000  ft.  thick.  On? 
of  most  interesting  rock  types  of  Adirondack  region.  Locally  develojjed  as  belr* 
or  Irregular  bodies  along  portions  of  borders  btw.  the  anorthosite  and  the  syenite 
granite  series.  Both  Marcy  and  Whlteface  types  of  nnorthosite  show  such  border 
rocks.  Very  strong  evidence  this  is  really  a transition  rock  btw.  anorthosite  and 
syenite  or  granite  due  to  actual  digestion  or  assimilation  of  anorthosite  by  tb- 
Invading  syenite-gruuite  magma  along  portions  of  its  borders.  It  is  here  propose! 
to  call  this  rock  Keene  gneisa,  because  fine  exposure  of  typical  fresh  rock  occur' 
by  side  of  the  State  road  just  N.  of  villAge  of  Keene.  In  Lake  Placid  quad 
[Essex  Co.]. 

H.  L.  Ailing,  1924  (Am.  Jour.  8cl.,  5th.  vol.  8,  pp.  27-29).  “Keene”  pan**  Is  com- 
posed of  two  iutrusives  of  slightly  different  ages — an  unfortunate  procedure. 

Keener  sand. 

Subsurface  sand  in  western  Pa.,  SE.  Ohio,  and  northern  W.  Va. ; believed 
to  lie  in  upper  part  of  Burgoon  ss.  memb.  of  Pocono  fm.  (Miss. ). 
Named  for  discovery  well  on  Keener  farm,  near  Sistersville,  Tyler  Co- 
W.  Va. 

Keepalloo  iron  formation. 

Pre-Cambrian:  Canada  (Belcher  Islands). 

E.  S.  Moore,  1918  (Jour.  Geol.,  vol.  26.  p.  429). 

Keeseville  sandstone. 

Upper  Cambrian  (?):  Northern  New  York. 

K.  Emmons,  1841  (N.  Y.  Geol.  Surv.  Gth  Rept.,  pp.  130,  131).  The  Potsdam  md 
Keeseville  **.  is  lowest  of  Transition  series.  Extends  from  Keeseville  to  llopkib- 
ton,  embracing  und  extending  around  the  primary  in  a somewhat  circular  manm: 

In  1842  (Geol.  N.  Y.,  pt.  2)  Emmons  treated  Keeseville  ss.  as  a variety 
of  Potsdam  ss.  (See  1842  quotation  under  Potsdam  ss.)  The  same  year 
L.  Vumixem  (Geol.  N.  Y.,  pt.  3)  also  treated  Keeseville  ss.  as  a variety 
of  Potsdam  ss.  In  1915  (Geol.  Soc.  Am.  Bull.,  vol.  26,  pp.  289-291)  G.  R 
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Chndwlck  doubtfully  Identified  the  “Upper  Potsdam  white  ss."  of  St. 
Lawrence  Valley  as  Keeseville  (f),  nnd  stated  that  the  underlying  typi- 
cal Potsdam  sss.  are  mostly  red.  In  11)19  (N.  Y.  State  Mus.  Bull.  207, 
20S)  H.  I.  Ailing  stated  that  the  “white  Potsdam  ss."  is  Keesevllle  ss.  of 
many  geologists,  but  recent  work  indicates  it  Is  not  same  us  Potsdam.  In 
1920  (N.  Y.  State  Mus.  Bull.  217,  218)  G.  II.  Chadwick  again  doubtfully 
identified  “White  Potsdam  ss.”  (mostly  white)  of  Canton  quad.,  N.  Y., 
as  Keeseville  (f)  ss.,  and  stated  that  the  underlying  typical  red  Potsdam 
ss.  and  cgls.  are  possibly  separated  from  it  by  an  uncon. 

Kecsoville  granite. 

See  under  Ausablc  granite. 

Keewatin  series  (or  epoch). 

As  used  for  many  years  this  term  applied  to  the  oldest  provincial  series  of 
the  “Archean  system”  in  Great  Lakes  region  and  the  time  covered  by 
its  formation.  (For  definition  see  U.  S.  G.  S.  Bull.  769,  pp.  128-182.) 
The  U.  S.  Geol.  Survey,  however,  no  longer  uses  "Archean  system,”  and 
the  Keewatin  is  therefore  now  classified  as  the  oldest  pre-Camb.  series 
of  rooks  in  Lake  Superior  region. 

Keewatin  till. 

Keewatin  drift. 

Names  that  have  been  applied  to  the  gray  drift  of  Keewatin  Ice  sheet 
(Wisconsin  stnge  of  Pleist.)  in  Lake  Sui>erlor  region. 

+Keg  Creek  sand. 

Eocene  (upper)  : Constnl  Plain  of  eastern  Georgia. 

8.  W.  McOallle.  into  (Jour.  Geol.,  vol,  27.  p.  178).  [Name  used,  in  table  only,  for 
beds  underlying  Vicksburg  fn».,  Including,  nt  baHe,  Twiggs  clay  niemb.,  and  assigned 
to  Eocene  Jackson  group.  As  thus  defined  It  is  a synonym  of  Barnwell  sand.] 

Named  for  exposures  on  Keg  Creek,  Washington  Co. 

Kekekabic  granite. 

Pre-Cambrian  (lower  Huronlan)  : Northeastern  Minnesota  (Vermilion  dis- 
trict). 

N.  H.  Wlncbell,  1900  (Minn.  Geol.  Surv.  Final  Rept.,  vol.  5.  pt.  1,  p.  32).  Kekequablc, 
granite. — A small  Isolated  area  of  reddish-gray  gnelssoid  granite  rising  domelike 
in  midst  of  the  Keewatin  along  8.  side  of  Kekequablc  Lake. 

The  spelling  of  this  lake  adopted  by  U.  S.  Geog.  Bd.  is  Kekekabic.  It  has 
also  been  spelled  Cacaquabic  and  Kekcquabic. 

Kekequablc. 

Sec  Kekekabic. 

Keltl  beds. 

Cretaceous:  Manitoba. 

8.  R.  Kirk,  1930  (Canada  Geol.  Surv.  Summ.  Rept.  1929,  pt.  B,  p.  118). 

Kelligrew  Brook  formation. 

Cambrian : Newfoundland. 

It.  F.  Howell.  1925  (Bulls.  Am.  Pal.,  vol.  11,  No.  43,  p.  59). 

Kelly  limestone. 

Mississippian : Centrnl  New  Mexico  (Magdalena  district). 

C.  I-  Herrick,  1904  (Am.  Geol.,  vol.  13.  pp.  310-3112).  (See  under  t Graphic-Kelly  la.) 

C.  H.  Gordon,  1907  (Jour.  Geol.,  vol.  15.  p.  807,  and  Am.  Jour.  Sd.,  4th.  vnl.  24, 
pp.  82-83).  Kelly  Is.,  of  Magdalena  Mtns,  consists  of  125  ft.  of  subcrystalllne  Is. 
with  compact  5-foot  layer  near  middle  called  "Silver  Pipe  la."  by  miners.  Most 
important  ore  bodies  are  Just  beneath  ''8ilver-P!pe  Is.”  It  underlies  Sandia  fra. 
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and  overlies  pre-Camb.  rocks.  Is  game  as  Herrick’s  Graphic-Kelly  Is.  So  far  v 
known  is  confined  to  Magdalena  dlst.  Cannot  yet  be  correlated  with  Lake  Valley  k 

Named  for  Kelly,  Magdalena  dlst 

Kelly  Hill  facies. 

Name  applied  by  P.  R.  Stock  dale  (Ind.  Dept.  Cons.,  Div.  Geol.  Pnb.  ^ 
pp.  77,  186,  etc.,  1931)  to  a lithologic  development  of  his  Carwood  fn 
in  a part  of  southern  Ind. 

Kelly  Island  formation. 

Lower  Ordovician:  Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland.  No.  4<. 
Kelly  Inland  fm. — 8ss.  and  shales  carrying  Lingula  hotelcyi.  and  forming  ba*a. 
beds  of  Bell  Island  series.  Overlain  by  Little  Bell  Island  fm.  and  discon.  und«? 
lain  by  Riders  Brook  fm.  (Derivation  of  name  not  stated.] 

Kelso  sand. 

A subsurface  sand,  of  Penn,  age,  in  Cleveland  pool.  Pawnee  Co.,  Okla. 
which  lies  at  500  ft.  depth,  the  Layton  sand  lying  at  1,300  ft-  depth. 

Kelvin  conglomerate. 

Upper  Cretaceous:  Central  northern  Utah  (central  Wasatch  Mountains 

A,  A.  L.  Mathews,  1931  (Oberlln  Coll.  Lab.  Bull.,  n.  a.,  No.  1.  Feb.).  Kr/rfn  cgl.— 

A basal  cgl.  of  very  coarse,  well-rounded,  well-polished  boulders  cemented  witb  . 
a rather  resistant  cement;  the  boulders  from  a few  in.  to  2 ft.  diam.,  averaglr:  ! 

6 to  8 in. ; somewhat  variable  in  color,  being  locally  red,  reddish  gray.  and.  is  ! 
places,  pure  gray ; roughly  stratified,  indicating  still-water  origin.  Crosses  Emi- 
gration Creek  at  Kelvins  Grove,  a rather  prominent  and  well-established  locality 
in  Emigration  Canyon.  Thickness  variable.  Age  early  Upper  Cret.  Appears  tc 
occupy  posltlou  of  Dakota  MS.  farther  8.  and  E.  Underlies  marine  sss.  of  Colorado 
age  and  uncon.  overlies  Morrison  fm. 

Kemp  clay.  (In  Navarro  group.) 

Upper  Cretaceous  (Gulf  series)  : Northeastern  Texas. 

K.  T.  Hill,  1001  (U.  S.  G.  8.  21st  Ann.  Rept.,  pt.  T,  pp.  342-344).  Kemp  clay  bed-.— 
Yellow  clay,  containing  nodules  carrying  supposedly  Cret.  fossils.  Extends  from 
Trinity  River  N.  of  Cbatfleld  to  W.  of  Stranger,  Falls  Co.  Uppermost  part  of 
Navarro  fm.  Overlies  Corsicana  beds.  Cannot  be  defined  with  accuracy,  nor  can 
Cret.  age  be  asserted  with  positiveness. 

W.  8.  Adkins  and  L.  W.  Stephenson.  1933  (Unlv.  Tex.  Bull.  3232.  pp.  239.  270,  4SS, 
495,  516).  Kemp  fm.  here  restricted  to  upper  clay  memb.  of  Hill’s  Kemp  beds, 
the  name  Corsicana  fm.  (restricted)  being  applied  to  the  underlying  chalky  mart 
memb..  which  rests  on  Nacatoch  sand.  The  presumable  type  loc.  of  Kemp  beds 
of  Hill  Is  the  faulted  lnlier  near  Kemp  [Kaufman  Co.].  The  Kemp  fm.  has  been 
In  part  correlated  by  many  writers  with  Arkadelphla  cloys  of  Ark. 

The  Navarro  group  is  now  divided  by  U.  S.  Geol.  Survey  into  (descending) 
Krrnp  clay  (restricted) , Corsicana  marl  (restricted),  Nacatoch  sand,  and 
Neylandvllle  marl. 

Kenai  formation. 

Eocene  (upper)  : Central  southern  Alaska  (Kenai  Peninsula). 

W.  H.  Dali  and  G.  D.  Harris.  1892  (U.  S.  G.  S.  Bull.  84.  p.  234).  Kcaoi  group 
(Mio.). — Consists  of  (1)  Cnga  cgl.,  resting  conformably  on  (2)  coal-bearing  bed*. 
Thickness  2.000  to  3,000  ft.  Laid  down  in  lakes  or  marshes.  Is  early  Mio.  or 
latest  Eo.  [Also  called  it  Kenai  scries,  and  on  map  (pi.  3)  applied  the  name  in 
all  parts  of  Alaska.] 

W.  H.  Dali,  1898  (U.  8.  G.  8.  18th  Ann.  Rept.,  pt.  2,  p.  345),  assigned  the  Kenai  to 
Eo.,  and  stated  that  it  is  most  fully  displayed  on  NW.  slope  of  Kenai  Peninsula, 
Cook  Inlet,  but  that  It  extends  along  coast  and  in  interior,  from  Norton  Sound  on 
N.  to  B.  C.  and  perhaps  Oreg.  on  S. 

In  subsequent  repts  the  name  Kenai  fm.  was,  for  many  years,  applied  gen- 
erally to  the  Tert.  coal-bearing  rocks  of  Alaska,  but  that  practice  was 
later  discontinued,  and  the  name  has  for  several  years  been  restricted  to 
the  Eo.  coal-bearing  rocks  of  Kenai  Peninsula. 
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Kenawha. 

See  Kanawha. 

Kendall  tuff. 

Tertiary:  Southwestern  Nevada  (Goldfield  district). 

F.  L.  Kansome,  1909  <U.  S.  Q.  S.  P.  P.  68.  pp.  28.  41,  etc.).  Kendall  fuff.— Of  „ni- 
form  character  and  as  a rule  easily  distinguished  from  the  much  younger  tuffnceous 
b«ds  of  Slebert  [Esmeralda]  fm.  [upper  Mio. ] with  which  it  Is  in  places  in  contact. 
Is  rather  dark  gruy,  has  andesitic  appearance,  uud  is  flecked  with  irregular  si»ots 
of  pale  green  (usually  less  than  % in.  dlam.),  of  a soft  waxy  material  that  some- 
times contains  smull  scales  of  biotite.  Microscope  shows  it  to  be  everywhere  more 
or  less  altered  and  to  consist  of  fragments  of  glassy  rhyolite  and  of  lntite  or 
andesite.  Closely  associated  with  Sandstorm  rhyolite,  with  which  it  Is  regarded  as 
practically  eontemp.  Greater  part  of  the  tuff  is  near  or  at  base  of  the  rhyolite. 
One  body  of  this  tuff  is  enclosed  In  Sundstorm  rhyolite  in  Kendall  mine.  Thickness 
of  200+  ft.  of  the  tuft  was  found  b«  neath  Sandstorm  rhyolite  in  2 mines.  Is  much 
older  than  Slebert  [Esmeralda]  fin.  [which  is  upper  Mio.]. 

Kendall  moraine. 

Pleistocene  (Wisconsin  stage)  : Southwestern  Michigan.  Shown  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53.  Belongs  to  Kalamazoo  morainic 
system.  Named  for  Kendall,  Van  Buren  Co. 

Kendall  Green  slate. 

Pre-Cambrian:  Eastern  Massachusetts  (Boston  Basin). 

W.  E.  Hobbs.  1809  (Am.  Geol.,  voL  23.  pp.  100-115).  Kendall  Green  el. — In  the  main 
a schistose  si.  (using  term  el.  in  widest  sense),  consisting  of  hornblende,  quartz, 
and  many  other  constituents.  Thickness  probably  5,000  ft.  Grades  Into  under- 
lying Stonybrook  qtzite,  and  is  overlain  by  Lincoln  si. 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597).  mapped  the  rocks  of  Kendall  Green  area. 
Middlesex  Co.,  as  Marlboro  fin.  The  Marlboro  iucludes  considerable  si. 

Kendrick  shale.  (In  Pottsvllle  group.) 

Pennsylvanian:  Southeastern  Kentucky  (Floyd  County). 

W.  R.  Jlllson,  1919  (Ky.  Dept.  Ge*d.  and  Forestry,  scr.  5,  vol.  1,  pp.  90-104). 
Kendrick  eh. — Fosslliferous  limy  sh.,  generally  soft  blue-gray  calc.  sli.  carrying 
many  calc,  and  magnesium  nodules.  [Thickness  not  stated.]  Fossils  (listed  by 
C.  Sebuchert)  are  new*  and  unmatched  as  a collection  either  in  or  outside  of  Ky. 
Fauna  Is  clearly  Pottsvllle.  Local  strut,  suggests  the  Kendrick  should  be  placed 
in  lower  part  of  Wise  fm.  or  Upi»or  Pottsvllle.  with  Norton  fm.  Just  below  it. 
Lies  about  170  ft.  above  Prestonburg.  Miller's  Creek,  or  Van  Lear  coal.  Type  fos- 
siliferotis  outcrop  is  150  yds.  above  Kendricks  homestead,  on  headwaters  of  Cow 
Creek,  Floyd  Co.  Rests  on  blue  sandy  calc.  sh.  and  is  overlain  by  15  to  20  ft.  of 
massive,  somewhat  cross-bedded  ss. 

W.  C.  Morse,  1931  (Ky.  Geol.  Surv.,  ser.  6.  vol.  36,  p.  298).  Kendrick  ehales  named 
by  Jillson  from  exposures  at  Dr.  Kendrick  homestead.  [Gives  detailed  section  at 
type  loc.,  where  they  are  19*^  ft.  thick.]  They  form  roof  shales  of  Thacker  coal 
and  lie  221  ft.  below  “Taylor”  or  Copeland  coal. 

fKennedy  gravels. 

Pleistocene  (pre* Wisconsin)  : Northwestern  Montana  (northwestern  part  of 
Teton  County). 

B.  Willis,  1902  (Geol.  Soc.  Am.  Bull.,  vol.  13,  pp.  315.  328-330).  Kennedy  grarrle. — 
Well-rounded  or  subangular  high-level  gravel  of  local  origin ; rarely  boulders  2 ft. 
across  occur;  those  6 to  12  inches  dlum.  are  common.  Finer  gravel  and  gravelly 
soil  make  up  the  mass.  Obscurely  stratified ; glacial  striae  absent.  Thickness 
100 -f-  ft. ; base  not  seen.  Believed  to  be  a remnant  of  an  alluvial  cone  of  Kennedy 
Creek.  Type  loc.  a gravel  mesa,  5,800  ft.  high,  5 ml.  E.  of  Chief  Mtn,  N.  of  Ken- 
nedy Creek  and  900  ft.  above  it.  Rest  on  Benton  Bh.  Description  largely  compiled 
from  notes  by  G.  I.  Finlay. 

W.  C.  Alden  (personal  communication  June  1932),  who  found  gluclatcd  material  In 
typical  f Kennedy  gravels  on  Kennedy  Ridge,  regards  the  deposit  as  of  glacial  origin, 
and  Includes  it  In  his  pre- Wisconsin  glacial  drift.  (See  also  W.  C.  Alden,  IT.  8.  G.  8. 
P.  P.  173,  1932.) 
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Kennetcook  limestone. 

Mississippi n : Nova  Scotia. 

W.  A.  Bell,  1021  (Am.  Jour.  Sci.,  5th.  vol.  1,  p.  166). 

Kenneth  limestone. 

Silurian  (Cayugan)  : Northern  central  Indiana  (Cass  County). 

R.  R.  Comings  and  R.  R.  Shrook.  1927  (Ind.  Arad.  Sci.  Proc.,  vol.  36,  pp.  76-77 
Kenneth  Is. — Very  cherty  is.,  from  1 to  20  ft.  thick  In  outcrops,  resting:  on  Koki 
1b.  of  Foerste  with  possible  uncon.  Top  of  fin.  not  known.  Exposed  in  Quarries  . 
Kenneth  Station  and  vicinity,  Cass  Co. 

E.  R.  Cumings  and  R.  R.  Shrook.  1928  (lnd.  ConB.  Comm.,  Dlv.  Geol.  pub.  75,  pp.  117- 
135),  explain  that  their  Kenneth  Is.  is  upper  part  (brachlopod-bearing  bed**  d 
Kokomo  is.  of  Foerste  (1904).  (See  under  Kokomo  Is.)  Thickness  few  ft.  «i 
Kokomo  to  over  35  ft.  near  type  section.  Fossils  listed.  Fauna  has  Cajoni 
affinities,  but  much  work  Is  needed  to  establish  its  correlation. 

M.  A.  Harrell,  1935  (Ind.  Dept.  Cone.  Pub.  133,  mimeographed  thesis,  pp.  SSV-9" 
Kenneth  1h.  Is  found  only  in  structural  sag  btw.  Peru  and  Lognnsport.  Cumin: 
(Ind.  Acad.  Sci.,  Proc.,  vol.  39,  1929,  p.  208,  1930)  has  expressed  opinion  fauna 
Kenneth  Is.  of  northern  Ind.  is  comparable  with  early  Dev.  faunas  (Key^er)  c 
Md.,  Pa.,  and  N.  J.  The  Kenneth  is  therefore  probably  Lower  Dev. 

Kennett  rock. 

Pre-Cambrian:  Southeastern  Pennsylvania  (Chester  County). 

P.  Frazer,  1883  (2d  Pa.  Geol.  Surv.  Rept.  C«,  pp.  307-308).  Kennett  rock , up*** 
memb.  of  Potsdam  ss.  A thin  bedded  rock  composed  of  fragments  of  white 
qtzlte,  generally  coarse-grained.  Named  for  borough  of  Kennett  Square.  Tk 
lower  memb.  of  Potsdam  ss.  is  Toughkenamon  rock. 

The  qtzlte  at  and  around  Kennett  Square  is  mapped  as  Setters  qtzlte  fpre 
Camb.)  in  U.  S.  G.  S.  West  Chester-Coatesville  folio.  No.  223,  1932. 

Kennett  formation. 

Middle  Devonian:  Northern  California  (Redding  region). 

J.  P.  Smith,  1894  (Jour.  Geol.,  vol.  2.  pp.  591-593.  598).  Kennett  Iss.  anel  shale*. — I 
thick  series  of  dark  contorted  siliceous  shales,  with  occasional  masses  of  Is.  tha* 
contain  Dev.  fossils,  probably  Middle  Dev.  Exposed  btw.  Squaw  and  Backbone 
Creeks,  about  4 ml.  W.  of  Kennett.  on  Sacramento  River.  Compose  Sacramento 
fm.  (H.  W.  Fairbanks  ms.).  We  do  not  know  age  of  the  rocks  immediately  under- 
lying the  Baird  shales,  but  the  siliceous  shales  of  Sacramento  River  lie  some  distant 
below  them,  and  are  probably  in  part  of  Carbf.  age. 

According  to  J.  S.  Dillor  (U.  S.  G.  S.  Redding  folio,  No.  13S,  1906)  the 
Baird  sh.  is  underlain  by  Bragdon  fm.  (Miss.),  which  rests  uncoil,  on 
Kennett  fm. 

Kennett  limestone. 

Pre-Cambrian : Southeastern  Pennsylvania. 

T.  D.  Rand.  1900  (Philn.  Acad.  Nat.  Sci.  Proc.  1900,  pt.  1.  pp.  235-242).  Kennett  It., 
Camb.  according  to  Mr.  Walcott.  [Seems  to  be  named  for  Kennett  Square  Station. 
Chester  Co.] 

The  Is.  at  and  around  Kennett  Square  Station  is  mapped  as  Cockeysvilk 
marble  (pre-Camb.)  in  U.  S.  G.  S.  West  Chester-Coatesville  folio.  No.  223. 
1932. 

Kennicott  formation. 

Lower  Cretaceous:  Alaska  (Copper  River  region). 

O.  Rohn,  1900  (U.  S.  G.  S.  21st  Ann.  Rept..  pt.  2.  pp.  424-440,  pi.  52).  JTennieoff 
scries. — Light-colored  nrkoses,  shales,  and  iss.  occurring  on  Bear  and  Fourth  of 
July  Creeks  btw.  Fohlln  Creek  and  Kennicott  Glacier.  Of  late  Jurassic  or  earlv 
Cret.  nge.  Uncon.  (?)  overlies  McCarthy  Creek  shales  (Triasslc). 

F.  II.  Mofflt  and  S.  R.  Capps,  1911  (U.  S.  G.  S.  Bull.  448,  pp.  31-43),  appli«*r 
Kennii'ott  fm.  to  all  the  supposedly  Jurassic  sed.  rocks  of  Nizina  dist.  and  several 
areas  of  ss.  N.  of  upper  Chltlua  River  W’hich  are  now  considered  to  be  Cret. 
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G.  C.  Martin,  1926  (U.  S.  G.  S.  Bull.  776),  restricted  Kennicott  fm.  to  the  Lower 
Cret.,  that  being  the  age  of  the  rocks  in  type  region. 

F.  H.  Mofflt  (rept  on  Chitina  Valley  and  adjacent  area,  In  process  of  publication). 
The  rocks  of  type  loe.  of  Rolra’s  Kennicott  fin.,  in  Fourth  of  July  Pass,  are  now 
considered  to  be  Lower  Cret.,  and  consist  of  (descending)  : (1)  Black  ah.  or  si., 
intruded  by  many  light-colored  porphyry  dikes,  3,000 ± ft.;  (2)  crumbly  gray  sh. 
with  concretions.  50  (?)  ft.;  (3)  inusslve  brown  es.,  100  to  200  ft.;  (4)  cgl.  with 
angular  and  subangular  fragments,  few  ft.  They  rest  uncon.  on  Upper  Triassie  sli. 

fCenognmi  River  formation. 

Silurian;  Ontario. 

W.  S.  Dyer,  1930  (Ontario  Dept.  Mines  38th  Ann.  Kept.,  pt.  4.  p.  54). 

Kenosha  shale.  (In  Teeumseh  shale.) 

Pennsylvanian;  Southeastern  Nebraska  and  northeastern  Kansas. 

G.  E.  Condra,  1930  (Nebr.  Geol.  Surv.  Bull.  3,  2d  sor.,  pp.  47,  52).  Kenonha  sh. 
Is  proposed  in  this  rept.  for  the  6 or  7 ft.  of  sh.  at  base  of  Teeumseh  sh.  memb., 
and  underlying  Ost  is.  Type  loc.  In  Missouri  River  blufT  near  Kenosha  landing  at 
mouth  of  second  small  valley  S.  of  King  Ilill,  Cass  Co.,  Nebr. 

Kent  bed. 

Lower  Cretaceous  (Comanche  series) ; Southern  Kansas. 

F.  W.  Cragln,  1895  (Am.  Geol..  vol.  10,  p.  383).  Kent  bed  proposed  for  an  Ostrea 
quadruplicate  zone  which  occurs  below  Fort  Worth  zone,  to  distinguish  it  from 
Ostrea  quadruplicate  zone  above  the  Fort  Worth.  Occupies  position  near  that  of 
Duck  Creek  chalk  of  NK.  Tex.  and  above  that  of  Tucurocurl  zone. 

Derivation  of  name  not  known.  Above  is  only  record  of  this  name. 

Kent  formation. 

Upper  Jurassic:  Southwestern  British  Columbia  (Harrison  Lake  region). 

C.  H.  Crlrkmny.  1927  (Stanford  TTniv.  Abstracts  of  Dissert.  1924—26,  vol.  1,  p.  132). 

C.  H.  Crickmay,  1930  (Geol.  Mag.,  vol.  67.  map,  p.  487).  Kent  fm. — Cgl.,  3,000  ft. 
thick,  of  Upper  Jurassic  age.  Underlies  Agassiz  Prairie  fm.  (Upper  J.)  and  uncon. 
overlies  Billhook  fra.  (Upper  J.). 

Kentucky  shale. 

Mississippian : Eastern  Kentucky. 

N.  S.  Shaler,  1877  (Ky.  Geol.  Sun'.,  n.  s.,  vol.  3,  pp.  183-180,  bottom  pagination). 
In  eastern  Ky.  the  amount  of  sh.  In  the  Cnrbf.  rocks  succeeding  the  Sub-carbf.  Is. 
is  much  greater  than  in  western  Ky.  As  this  period  is  set  apart  by  physical  and 
vital  conditions  from  anything  that  came  before  or  afterward,  it  deserves  a special 
designation.  1 shall  therefore  give  it  the  name  Kentucky  sh.,  which  is  especially 
fitting,  inasmuch  as  in  region  about  headwaters  of  Ky.  River  we  have  best  exem- 
plification of  the  Sub-cgl.  coal  series  which  bus  yet  been  examined.  Is  uncon. 
overlain  by  Millstone  Grit. 

IKentucky  marble. 

tKentucky  River  marble. 

tKentueky  River  limestones. 

Names  that  have  been  loosely  tipplied  to  many  Ord.  lss.  of  Ky. 

Kentville  formation. 

Silurian:  Nova  Scotia. 

II.  M.  Ami,  1900  (Roy.  Soe.  Canada  Proe.  and  Trans.,  2d  ser.,  vol.  6,  b«k!.  4,  p.  203). 

Kenwood  beds. 

Middle  Devonian:  Eastern  Iowa. 

W.  H.  Norton,  1894  (Iowa  Acad.  Sci.  Proc.,  vol.  1,  pt.  4,  p.  23).  Kcnicood  beds. — 
Massive  argil),  and  ferruginous  shales,  buff  and  reddish-brown  lss..  Irregularly 
bedded,  passing  horizontally  and  vertically  beneath  Into  buff  thinly  laminated  or 
sbaly  Is.  weathering  into  marly  clay.  Thickness  40  ft.  Underlie  Lower  Davenport 
beds  and  overlie  5 ft.  of  bluish  or  greenish  sh.  believed  to  represent  Independence 
shales,  but  latter  term  may  readily  lx>  extended  to  include  all  the  Is.  and  sh.  of 
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Kenwood  beds,  a term  which  is  therefore  used  only  as  a local  synonym  for  Im- 
pendence shales.  [Discarded  by  U.  S.  G.  S.  in  1911,  Independence  eh.  meni 
Wapaipinitron  la.  being  adopted  instead.] 

Kept.  9th  Ann.  Field  Conf.  Kans.  Geoi.  Soe.,  1986,  tig.  1,  shows  Independent 
sh.  as  much  younger  than  Kenwood.  (See  1935  entry  under  Wapeiptnw. 

Is.) 

Named  for  Kenwood,  Linn  Co.  According  to  M.  A.  Stainbrook  (p.  251  4 
1935  rept  cited  above)  this  unit  is  typically  developed  in  right  bank  .(  i 
Indian  Creek,  back  of  the  country  club  at  Kenwood  Park,  a suburb  £ \ 
Cedar  Rapids.  He  redefined  Kenwood  by  removing  from  its  top  ‘JO  f 1 
of  beds  which  he  named  Spring  drove  memh.  of  Wapsipinicofi  fm. 

Kenwood  sandstone.  (In  Osage  group.) 

Mississippian : Western  and  northern  Kentucky  and  southern  Indiana.  ^ 

C.  Butts,  1915  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  3.  pt.  2.  p.  148).  Kenwood  **- 
Thin  8s s,  alternating  with  sh.  Thickness  40  ft.  Contains  Keokuk  fossils.  Co 
derlies  Rosewood  sh.  and  overlies  New  Providence  sh. ; all  belonging  to  Oss# 
group. 

C.  Butts,  1922  (Ky.  Geol.  Surv.,  ser.  G,  vol.  7,  p.  29).  Kmwood  fte.  extends  sourt 
ward  perluips  only  to  Lebanon  Junction,  Bullitt  Co..  Ky. 

E.  R.  Cumings,  1922  (Hdb.  Ind.  Geol.,  pt.  4,  Sep.  Pub.  21,  p.  491).  Kenwood  «• 
does  not  persist  very  far  into  Ind. 

P.  B.  Stockdale,  1931  (Ind.  Dept.  ConH.,  Dlv.  Geol.  Pub.  98,  pp.  52,  54,  92,  93.  K 
111.  etc.).  At  top  of  New  Providence  sh.  in  Floyd  Co.,  southern  Ind.,  usua  ~ 
within  an  interval  of  20  ft.  or  less,  are  occasional  resistant  ss.  beds  up  to  2 ft. 
thick.  These  ss.  layers  are  Indiana's  sole  representative  of  what  in  Jefferson  C&. 
Ky.,  has  been  named  “Kenwood  ss.”  by  Butts.  Uppermost  limit  of  New  Providei.  • 
fm.  is  nicely  marked  in  east-central  and  south  Floyd  Co.,  Ind.,  and  In  Jeffers 
Co.,  Ky.,  because  of  presence  of  abrupt  ss.  layers  (Kenwood  ss.  of  Butts)  ; be 
northward  as  far  as  Brown  and  Bartholomew  Counties  the  upper  limit  Is  ct»: 
Jectural  in  most  places  as  a consequence  of  a remarkably  gradual  transition  in’J 
overlying  rocks.  [On  pp.  03-94  he  proposes  to  modify  definition  of  New  Provident* 
fm.  so  as  to  include  Kenwood  ss.  as  a mernb.,  and  he  names  the  overlying  bed-! 
Lneuat  Point  fm.  On  p.  93  lie  says  Kenwood  ss.  is  “generally  40  ft.  thick.  30  ft 
of  which  appear  on  Kenwood  Hill.”  On  p.  94  he  says:  “In  this  rept.  the  hr.  lajvr* 
will  lie  referred  to  as  the  Kenwood  beds  of  the  Neto  Providence  fm.”)  [See  aka 
under  Neto  Providence  fm.) 

Named  for  Kenwood  Hill,  near  Louisville,  Ky. 

Keokuk  limestone.  (Of  Osage  group.) 

Mississippian:  Iowa,  Illinois,  eastern  Missouri,  and  western  Kentucky. 

D.  D.  Owen.  1852  (Rept.  Geol.  Surv.  Wis..  Iowa  and  Minn.,  pp.  91,  92). 

chei'ly  laa. — Gray  eherty  Iks.,  forming  wall  of  rock  washed  by  the  Mlssissipr 
below  Keokuck  Landing.  Iowa.  Overlain  by  Shell  beds  and  underlain  by  Hannibi 
beds  (brown  Encrinltal  Iss.  alternating  with  bands  of  chert),  which  rest  on  Burl- 
ington beds  (the  Eucrinital  group  of  Burlington).  [According  to  later  Iowa  rept* 
the  Keokuck  eherty  lss.  of  Owen  are  the  “eherty  beds  of  passage’*  separating  the 
Keokuk  and  Burlington  lss.  of  Hull.] 

J.  Hall,  1857  (Am.  Ass.  Adv.  Scl.  Proc.,  vol.  10,  pt.  2,  pp.  53-56).  Keokuk  or  Ion vr 
Archimedes  la. — Highly  fosslliferous  Is.,  separated  from  overlying  Warsaw  or 
Second  Archimedes  Is.  by  “Geode  bed”  (n  mass  of  shales  or  marls  with  impure  lss. 
containing  geodes),  overlain,  locally,  near  Warsnw,  Ills..  Appanoose.  Iowa,  and 
other  places,  by  10  ft.  of  mag.  Is.  Separated  from  underlying  Burlington  Is.  by 
GO  to  100  ft.  of  beds  of  passage,  consisting  of  eherty  layers  with  intercalated  bed? 
of  light-gray  Is. 

The  “eherty  beds  of  passage”  were  treated  as  a distinct  unit  and  excluded 
from  both  Keokuk  and  Burlington  by  Hall  in  1858,  1859,  1804 ; by  Worthen 
in  1858;  by  C.  R.  Keyes  in  1894;  by  .1.  A.  Udden  in  1901 ; by  H.  Hinds  in 
1900;  and  by  C.  R.  Keyes  in  1914.  They  were  included  in  the  Burlington 
by  C.  A.  White;  by  Waclismltb;  by  C.  H.  Gordon  (1892  and  1895) ; by 
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C.  R.  Keyes  In  1805  (under  the  name  “Montrose  chert") ; by  W.  H.  Norton 
and  H.  E.  Simpson  in  1012;  and  by  F.  M.  Van  Toyl  in  1912.  They  were 
included  in  Keokuk  by  A.  W.  Vodges  in  1888  and  by  F.  M.  Van  Tuyl  in 
1925  (Iowa  Geol.  Surv.  vol.  30,  pp.  47,  146),  who  stated  that  in  them 
appear  for  first  time  several  Keokuk  types  of  braehiopods.  The  “geode 
bed”  referred  to  by  Hall  has  in  subsequent  repts  been  both  included  in 
and  excluded  from  Keokuk  is. 

The  present  accepted  definition  of  Keokuk  Is.  excludes  the  “geode  bed” 
(which  is  now  included  in  the  overlying  Warsaw,  because  its  fauna  and 
lithology  are  said  to  be  more  closely  allied  to  that  of  the  Warsaw  is.) 
and  includes  the  cherty  beds  at  base.  The  U.  S.  Geol.  Survey  treats  the 
Keokuk  as  top  fm.  of  Osage  group. 

Named  for  exposures  at  Keokuk,  Iowa,  especially  good  exposures  occurring 
along  Soap  Creek  and  in  a quarry  in  Miss.  River  bluff  near  mouth  of  the 
creek. 

t Keokuk  group. 

A term  applied  in  some  early  Miss.  Valley  repts  to  rocks  now  called  Osage 
group. 

Keosanqua  sandstone. 

Mississlppian : Southeastern  Iowa. 

C.  H.  Gordon,  1 SO 5 ( .Tour.  Geol.,  vol.  3,  pp.  304-305).  Keosauqua  as. — Coarse  brown 
ss.,  few  ft.  to  25  ft.  thick,  near  top  of  St.  Louis  group  in  SE.  Iowa.  Underlies 
compact  granular  lss.  forming  top  memb.  of  St.  Louis  group  and  overlies  brecciated 
is.  of  the  St.  Louis. 

According  to  F.  M.  Van  Tnyl  (Iowa  Geol.  Surv.  voL  30,  p.  259,  etc.,  1925) 
this  ss.  is  of  basal  Ste.  Genevieve  age,  is  overlain  by  Is.  of  Ste.  Genevieve 
age,  underlain  by  true  St.  Louis  Is.,  and  was  included  in  Verdi  beds  by 
Gordon,  but  belongs  in  Pella  beds. 

Named  for  exposures  in  S.  bank  of  Des  Moines  River  about  2 'A  mi.  below 
Keosnuqua,  Van  Buren  Co. 

Keota  sandstone  member  (of  Savanna  sandstone). 

Pennsylvanian:  Eastern  Oklahoma  (Muskogee,  Haskell,  and  McIntosh  Coun- 
ties). 

C.  W.  Wilson,  Jr.,  1035  (A.  A.  P.  G.  BuU.,  vol.  10,  No.  4,  pp.  503-520).  Krola  as. 
memb.  of  Savanna  as. — Gray  to  brown  ss.,  regularly  bedded,  blncky,  ripple  marked. 
Thickness  In  Mugkogec-rorum  area  10  ft.  Lies  70±  ft.  above  Tamaba  ss.  memb. 
and  50±  ft.  below  Spiro  as.  memb.  Named  for  exposures  at  Keota,  HaskeU  Co. 

Keowee  zone. 

I’re-Cnmbrian : Northwestern  South  Carolina. 

E.  Sloan.  1007  (Summary  of  mineral  resources  of  S.  C.,  p.  12).  (In  table  on  page 
cited  this  name  Is  placed  opposite  Tyger  none,  but  there  is  no  definition.  Probably 
named  for  Keowee  River,  bdy  btw.  Oconee  and  Pickens  Counties.] 

Kepiiel  dolomite. 

Silurian  (early) : Ontario. 

A.  W.  Grabau,  1013  (Geol.  Soe.  Am.  Bull.,  vol.  24,  pp.  438,  460).  Keppel  dolo- 
mites.— Marine  lss.  and  dolomites,  0 to  36  ft.  thick.  Underlie  Cabot  Head  beds 
and  overlie,  probably  dtscon.,  Queenston  sh.  Named  for  their  nearly  continuous 
exposure  along  lake  front  in  Keppel  Twp,  from  Owen  Sound  to  Cape  Commodore. 

These  beds  appear  to  be  same  ns  Mnnitoulln  memb.  of  Williams,  1914,  and 
Manltoulin  Is.  memb.  of  Sehuehert,  1914,  a name  that  has  had  consider- 
able usage,  while  above-cited  rept  is  only  record  of  Keppel. 
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Kerber  formation. 

Pennsylvanian : Southern  Colorado  (Bonanza  district,  Saguache  County). 

W.  8.  Burbank,  1932  (U.  S.  G.  8.  P.  P.  160).  Kerber  fm. — Series  of  eoarse-grait*< 
hss.  or  grits  and  black  carbonaceous  shales  which  overlie,  with  possibly  a rtm. 
break,  the  Leadvllle  Is.  and  extend  up  to  base  of  lowest  red-colored  micaceous  m&- 
meats  or  sandy  shales  of  Maroon  fm.  Thickness  200±  ft.  Basal  memb.  is  t # 
70  to  75  ft.  thick.  Named  for  exposures  along  Kerber  Creek. 

Hereford  limestone.  (In  Oread  limestone.) 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  and  northwestern 
Missouri. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1.  2d  ser..  p.  45).  Near  Lecompton  acd 
Atcbison,  Kans.,  and  at  Amazonia,  Mo.,  the  lower  part  of  Kanwakn  sh.  meza^. 
contains  one  or  more  lensing  lsg.  for  which  nnme  Kcrcford  Is.  Is  proposed.  Hereto 
fore  this  Is.  has  been  known  as  “Waverlj/  Flagging,'*  a nongengraphic  name,  art 
has  been  loosely  correlated  ns  top  part  of  Oread  memb.  It  is  not  persistent  enougt 
to  serve  as  a horizon  marker.  The  stone  Is  dense,  somewhat  aren..  in  jwrt  oolitic, 
and  fossil iferous.  In  writer’s  opinion  this  bed  belongs  in  Kanwakn  sh.  memb.  aa-i 
not  in  Oread  Is.,  where  Hinds  and  Greene  placed  it. 

II.  C.  Moore,  1932  (Kuns.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp,  94. 
Writer  has  modified  Condrn's  classification  slightly  by  including  Hereford  1 s a* 
top  dlv.  of  Oread  fm.  (Instead  of  basal  div.  of  Kanwaka  sh.).  The  Hereford  exhibit 
characteristics  of  the  “super”  divisions  of  the  cycle.  The  thin  underlying  sh.  is 
termed  Heumadcr  sh.  [The  Oct.  1932  revised  classification  of  Penn,  rocks  ef 
Kans.  and  Nebr.  by  Moore  nnd  Condra  placed  Ktrvford  Is.  ns  top  memb.  of  Oresi 
Is.,  and  Condra  in  1935  (Nebr.  Geol.  Surv.  Paper  No.  8.  p.  12)  followed  this  classi- 
fication, also  R.  C.  Moore.  1030  (Kans.  Geol.  Surv.  Bull.  22).] 

Type  loc.,  Hereford  quarry  at  S.  edge  of  Atchisou,  Kans. 

Kerens  member  (of  Wills  Point  formation). 

Eocene  (lower):  Northeastern  Texas  (Brazos  River  to  Trinity  River 
region ) . 

F.  B.  Plummer,  1933  (Tniv.  Tex.  Bull.  3232.  pp.  530.  535.  550.  502).  Kcrm 
memb. — Forms  upper  two-thirds  of  Wills  Point  fm.  Dark  gray  silty  or  saml? 
clay:  300  ft.  thick  In  Brazos  River  Valley:  450  or  possibly  500  ft.  thick  i® 
Trinity  River  Valley.  [On  p.  535  thickness  of  Kerens  memb.  is  given  ns  225  ft,] 
Overlies  Wortham  aragonite  lentil  of  Wills  Point  and  underlies  Segulu  fm.  Type 
loc.  comprises  the  exposures  along  Trinity  River  N.  of  St.  Louis  & Southwestern 
R.  R.,  E.  of  Kerens,  Navarro  Co. 

The  U.  S.  Geol.  Survey  includes  in  Kerens  memb.  tlie  8-  to  10-inch  bed  called 
Wortham  aragonite  lentil  by  Plummer.  The  Kerens  as  thus  defined 
rests  on  Mexia  memb. 

Kern  River  group. 

Kern  River  formation. 

Kern  River  series. 

Pliocene  and  later  (?):  Southern  California  (Kern  River  region). 

F.  M.  Anderson.  1905  (Calif.  Acad.  Sol.  Proc.,  3d  scr.,  vol.  2.  pp.  187-188.  191). 
Kent  River  beds. — Mainly  sands  and  sandy  clays,  dipping  gently  to  W.  Tbe 
locality  is  on  Kern  River,  2 to  6 ml.  K.  of  Oil  City,  Kern  Co.  Entire  thickness  of 
strata  exposed  along  the  river  aggregates  about  3,000  ft.,  of  which  lower  two- 
thirds  belongs  to  Ml.*.  Toward  base  they  become  very  fossiliferous.  [ Lists  many 
fossils.]  Most  complete  nnd  most  typical  fauna  of  Lower  Mio.  of  Calif.  Interior 
is  that  of  Kern  River  beds  on  SE.  border  of  San  Joaquin  Valley. 

F.  M.  Anderson,  1911  (Calif.  Acad.  Sci.  Proc.,  4th  ser.,  vol.  3,  pp.  95.  111).  Kcm 
River  group. — Green  and  brown  beds,  gravels,  snnds,  and  clays,  almost  without 
fossils,  but  includes  Kern  oil  measures.  Well  exposed  1 or  2 mi.  E.  of  Kern 
River  oil  field  nnd  elsewhere.  Beds  of  gravel  and  cgl.  and  frequently  large  boulders 
are  characteristic  of  the  group.  Is  a terrigenous  rather  than  an  organic  deposit. 
Called  Kern  River  group  because  the  productive  oil  measures  of  Kern  River  dist. 
are  confined  to  It.  The  oil  measures  make  up  about  half  of  volume  of  the  beds. 
Uncon.  overlies  Temblor  group.  Assigned  to  Neocene. 
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J.  B.  Stevens,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  No.  1,  p.  33).  Kern  River  series. — 
Gravel,  sand,  and  clay,  2,000  ft.  thick.  In  uncon.  overlain  by  alluvium  and  ter- 
race deposits  and  uncon.  underlain  by  Monterey  group  (Mlo.).  Probably  includes 
at  base  equiv.  of  Santa  Margarita  Miocene.  Rest  of  fm.  assigned  to  Plio. 

L.  S.  For,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  No.  2,  p.  103).  Kern  River  series. — 
Unconsolidated  sands  and  clays  of  fresh-water  origin,  and,  in  its  more  basinward 
phase,  of  Interstratifled  marine  Etchegoin  sediments.  At  numerous  places  along 

E.  fringe  of  the  valley  these  beds  are  lacking,  but  farther  W.  they  increase  in 
thickness  to  several  thousand  ft.  within  a short  distance.  These  Kern  River  beds 
represent  entire  series  of  deposits  from  early  Plio.  to  Recent  time. 

A.  Diepenbrock,  1933  (Calif.  Oil  Fields,  Dlv.  Oil  and  Gas,  vol.  19,  No.  2,  pp.  12-29). 
Kern  River  series  has  been  used  for  all  beds  (Plio.  and  Pleist.)  in  Bakersfield 
area  that  are  younger  than  Mlo.  For  convenience  the  group  has  been  divided 
into  3 members,  which  have  been  popularly  named  (descending)  uKem  River  fm.” 
(50  to  850  ft.  thick),  “Etchegoin  fm.,”  and  Chanac  fm. 

Kernville  series. 

Jurassic  or  older:  Southern  California  (Kernville  quadrangle). 

W.  ,T.  Miller,  1931  (Univ.  Calif.  Pub.,  Bull.  Dept.  Geol.  Scl„  vol.  20,  No.  9.  pp. 
335-343).  Kernville  aeries. — Oldest  rocks  in  this  port  of  Calif.  Constitute  a 
meta-sedlmentary  series.  Largely  composed  of  three  kinds  of  rocks — phyllite, 
qtzite,  and  crystalline  Is.  Phyllite  is  most  abundant;  varies  locally  to  mica  schist, 
particularly  dose  to  its  contacts  with  the  granite;  is  highly  foliated  and  gen- 
erally of  greenish-gray  color.  Thin-bedded,  generally  light-gray  to  dark  bluish- 
gray  qtzites  are  usually  interbedded  with  the  phyllite,  the  qtzite  in  some  places 
making  up  ubout  half  of  the  combination.  A number  of  lenses  of  crystalline  Is. 
are  interbedded  with  the  phyllite-qtzlte  series.  Thickness  12,000  ft.  Named  for 
many  excellent  exposures  in  vicinity  of  Kernville.  All  these  metamorphosed  strata 
are  presumed  to  belong  to  a single  series.  They  are  lithologically  similar  and  no 
strat.  break  was  found.  But  careful  search  failed  to  yield  fossils  and  the  areas 
are  widely  scattered,  so  that  it  must  be  admitted  the  Kernville  series  may  repre- 
sent more  than  one  fm.  It  is  evident  the  scattered  areas  of  Kernville  series 
represent  merely  remnants  of  once  very  widespread  strata  with  a conservatively 
estimated  thickness  of  at  least  3 ml.  Actual  age  unknown,  but  it  is  Jurassic  or 
older.  It  may  be  Miss.  It  is  cut  by  gabbro-dlorite  and  Its  facies. 

Kerrick  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Minnesota  and  northwestern 
Wisconsin. 

F.  Leverett,  1928  (IT.  8.  G.  8.  P.  P.  154).  Includes  Cromwell  and  Wright  moraines. 
Numed  for  Kerrick,  Pine  Co.,  Minn. 

Kessler  limestone  member  (of  Bloyd  shale). 

Pennsylvanian  (Pottsville) : Northwestern  Arkansas. 

F.  W.  Slmonds.  1891  (Ark.  Geol.  Surv.  Ann.  Rept.  1888,  vol.  4,  pp.  26,  103-105). 
Kessler  Is. — Thin-bedded  shaly  Is.,  gray  to  reddish  brown,  with  occasional  light 
streaks.  Thickness  10  to  15  ft.  Uppermost  bed  of  Lower  Carbf.  or  Miss.  Under- 
lies Coal  Measures  and  overlies  the  coal-bearing  sh.  in  Washington  Co. 

G.  I.  Adams  and  E.  O.  Ulrich,  1004  (U.  S.  G.  8.  P.  P.  24),  included  this  Is.  in 
Morrow  fm.,  of  Penn.  age.  Later  the  Morrow  was  made  a group,  divided  Into 
Bloyd  sh.  above  and  Hale  fm.  below,  and  this  Is.  is  now  treated  as  a memb.  of 
Bloyd  sh.  It  lies  0 to  190  ft.  below  top  of  the  Bloyd. 

Named  for  Kessler  Mtn,  Washington  Co. 

tKetchiknn  series. 

Upper  Triassic  and  Carboniferous:  Southeastern  Alaska  (Ketchikan 
region ) . 

A.  H.  Brooks,  1902  (U.  S.  G.  8.  P.  P.  1,  pp.  40-52.  map).  Ketchikan  series. — 
Argil!,  and  area,  schists,  argillites,  and  some  Iss.  and  aren.  beds.  Occurs  along 
E.  margin  of  Gravlna  Island  and  along  W.  margin  cf  Revillagigedo  Island,  and 
in  vicinity  of  Ketchikan,  on  both  sides  of  Tongass  Narrows,  on  Cleveland  Peninsula, 
along  George  Inlet,  on  E.  arm  of  Behm  Canal.  Believed  to  be  in  part  Mesozoic 
(Triassic?)  and  in  part  Upper  Paleozoic.  ♦ 

T.  Chapin,  1919  (U.  8.  G.  8.  P.  P.  120,  p.  88).  Brooks’  “Ketchikan  aeries”  in- 
cluded Upper  Triassic  and  Carbf.  rocks,  as  suggested  by  him. 

151627°— 38 09 
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Ketchum  Bluff  conglomerate. 

Pennsylvanian:  Central  southern  Oklahoma  (Jefferson  County). 

See  under  Oscar  ss. 

Ketona  dolomite. 

Cambrian  (Upper)  : Northern  central  Alabama. 

C.  Butts.  1910  (D.  S.  G.  S.  Bull.  400.  p.  14  ; U.  8.  G.  8.  Birmingham  folio.  No.  175 
p.  3).  Ketona  dot.  memb.  of  Knox  dot. — Nearly  pure  dol.,  wltt  but  little  eher 
Is  thick-bedded,  of  crystalline  texture,  and  light-gray  color.  Basal  month,  cl 
Knox  dol.  Thickness  000  ft. 

Later  work  by  E.  O.  Ulrich  resulted  in  discovery  of  beds  in  Knox  dol.  of 
Ala.  older  than  Ketona  dol.  (to  which  older  beds  he  applied  the  nans* 
Brierfield  dol.),  also  to  subdivision  of  post-Ketona  beds  of  Knox  Into 
(ascending)  Bibb  dol.,  Copper  Ridge  dol.,  and  Chepultepec  dol.  Tb- 
Ketona  dol.  is  therefore  now  treated  as  a fm.,  underlain  by  BrierfieU 
dol.  and  overlain  by  Blbli  dol.  (See  C.  Butts,  Ala.  Geol.  Surv.  Si  tec.  Itept 
No.  14,  1926.) 

Named  for  exposures  at  Ketona,  Jefferson  Co. 

Kettle  meta-andesite. 

Pennsylvanian:  Northern  California  (Taylorsville  region). 

J.  8.  Diller,  1908  (U.  8.  G.  8.  Bull.  353).  Kettle  mcfa-artdesl/c.— An  extended  eerie- 
of  lavA  flows  and  products  of  volcanic  explosions.  The  principal  rock  is  decided!, 
porphyritic,  with  many  small  phenocrysts  of  feldspar,  some  of  hornblende,  arid 
rarely,  round  grains  of  quarts,  all  embedded  in  a reddish-brown  or  gray  partial)? 
crystalline  groundmass  containing  small  grains  of  plagloclase  and  quartz.  .Use 
Includes  considerable  pale  greenish-gray  generally  nonporphyritic  rock.  Both  type- 
are  Intimately  associated  with  fragmental  rocks,  mainly  tuffaceoua,  but  locally 
passing  into  line  rgi.  and  ss.  Appears  to  have  been  erupted  about  the  Use 
itobinson  fm.  was  deposited,  but  to  be  older  than  Reeve  meta-andesite. 

Named  for  development  around  Kettle  Rock,  NE.  of  Taylorsville. 

Kettle  interlobate  moraine. 

Pleistocene  (Wisconsin  stage)  : Southeastern  Wisconsin.  See  T.  C.  Cham- 
berlin, Wis.  -Acad.  Sei.  Trans.,  vol.  4.  pp.  201-234,  map,  1878.  Also 
shown  on  moraine  map  (pi.  23)  of  U.  S.  G.  S.  P.  P.  106.  Named  for 
Potash  Kettle  Range,  a term  applied  in  early  Wisconsin  repts  to  the 
region  occupied  by  the  moraine,  as  explained  In  U.  S.  G.  S.  P.  P.  106, 
p.  13. 

Kettleman  lake  bed. 

Probably  Pliocene:  Southern  California  (Tulare  Lake  region). 

J.  G.  Cooper,  1894  (Calif.  Acad.  Sci.  Proc.,  2d  scr.,  vol.  4,  p.  167).  Kettleman  lair 
bed. — A foasillfcrous  fresb-water  deposit  about  10  ml.  W.  of  Tulare  Lnke.  on  edge  of 
what  was  probably  a Plio.  lake  about  20  ml.  long  and  5 mi.  wide,  or  half  as  large  as 
Tulare  Lake  Is  now,  and  8.  of  W.  from  it.  In  ff.  comer  of  Tulare  Co.  Lies  600  ft 
above  soa  level.  [Type  loc.  not  stated,  hut  the  beds  are  probably  the  fresh  water 
deposit  mentioned  as  occurring  on  W.  border  of  Kettleman  Plains.) 

fKettle  River  sandstone. 

Name  locally  applied  In  some  early  Minn,  repts  to  Hinckley  ss.,  from  ex- 
posures on  Kettle  River. 

Kettle  River  formation. 

Tertiary  (Ollgoeene?)  : Southern  British  Columbia  and  northeastern  Wash- 
ington. 

R.  A.  Daly.  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38,  maps  10,  11.  118°  30' 
to  119*30'}.  Kettle  River  fm. — Ollg.  sa..  cgl.,  sb..  arkose.  Underlies  Midway 
volcanic  group.  (Mapped  along  Kettle  River,  B.  C.,  N,  of  49th  par.] 

C.  W.  Drysdale.  1912  (Canada  Geol.  Surv.  8umm.  Kept.  1911.  p.  135)  ; and  O E. 
LeRoy,  1912  (Canada  Geol.  Surv.  Mem.  21,  pp.  20,  27,  42).  (LeRoy  called  It 
Ollg.  (t).l 
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R.  A.  Daly,  1913  (Canada  Dept.  lnt.  Rept.  Chief  Ast.  1010,  vol.  2,  p.  304).  Kettle 
River  fm.,  Otlg.,  Wash,  and  B.  C.,  0 to  2,100+  ft.  of  as.,  cgl.,  ah.,  traces  of  lignite. 
Patches.  Fossil  plants  Identified  by  Penhallow  as  Olig.  Oncon.  overlies  Rock 
Creek  granodlorite  (Jurassic),  also  Anarchist  series  (Carbf.  ?). 

C.  W.  Drysdale,  1910  (Canada  Qeol.  Surv.  Mem.  58,  p.  02).  Kettle  River  fm.. 
Eocene  or  Ollg.,  B.  C, 

Keukn  flagstone. 

Upper  Devonian:  Western  central  New  York  (Keukn-Seneea  Lake  region). 

I.  W.  Fox,  1932  (A.  A.  P.  G.  Ball.,  vol.  16.  No.  7,  pp.  C77,  883,  087).  Kctika  Hail- 
stone.— Hard  dark-gray  flag,  2 to  4 Inches  thick,  lying  85  to  90  ft.  beluw  top  of 
Standish  fm.  In  Keuka-Seneca  Lake  region.  Is  easily  recognised  by  Its  position 
btw.  dense  black  shales  or  a thin  layer  of  light-gray  sh.  intervening  btw.  It  and 
the  black  stratum  beneath.  Named  for  excellent  exposures  ou  all  shores  of  Keuka 
Lake. 

tKeweenaw  group. 
fKeweenaw  series. 

Same  as  Keweenawan  series. 

Keweenawan  series  (or  epoch). 

As  used  for  many  years  the  term  applied  to  the  upper  provincial  series  of 
Algonkian  rocks  of  Great  Lakes  region  and  the  time  covered  by  their 
formation.  (For  definition  see  U.  S.  G.  S.  Bull.  769,  pp.  104-106.)  But  the 
U.  S.  Geol.  Survey  no  longer  uses  “Algonkian  system."  The  Keweenawan 
is  therefore  now  classified  ns  the  youngest  series  of  pre-Cnmb.  rocks 
in  Lake  Superior  region,  and  as  separated  from  the  overlying  Upper  Camb. 
sss.  by  a great  structural  and  erosional  uncon.  The  Keweenawan,  how- 
ever, is  regarded  by  A.  C.  Lane  as  partly  Camb.  and  partly  pre-Camb. 

tKeweenawian. 
fKeweenian. 
tKewenaw  series. 
tKewenawic. 
tKewenian. 

Variants  of  Keweenawan. 

Kewstoke  conglomerate. 

Mississipplan  (?):  Nova  Scotia  (Cape  Breton  Island). 

I*.  D.  Trask  and  K.  F.  Mather,  1927  (Wash.  Acad.  Scl.  Jour.,  vol.  17,  p.  324). 

tKe.v  sandstone. 

Lower  Ordovician:  Northern  Arknnsas. 

G.  I.  Adams  and  E.  O.  Ulrich,  1904  (U.  S.  G.  S.  P.  P.  24,  pp.  20,  95-97).  Key  »*.— 
Ss.  locally  known  as  “sand  ledge*'  or  “sand  cap."  Also  called  “saccharoldal  kb..'* 
because  when  struck  with  hammer  It  crumbles  Into  fine  white  sand  very  slmilur 
in  appearance  to  granulated  sugar.  Outer  surface  usually  brownish  as  result  of 
iron  oxide  coating.  Occasionally,  when  unweathered,  small  masses  of  pyrite  occur 
in  It  and  It  has  a water-green  color.  When  weathered  the  green  color  disappears 
and  the  pyrite  Is  oxidized  and  transferred  to  the  surface,  forming  a ferruginous 
coating.  Thickness  of  strata  varies  from  few  inches  to  several  ft.  and  bedding 
changes  materially  in  short  distance.  Frequently  exhibits  ripple  marks  and  false- 
bedding.  Weathered  surfaces  have  peculiar  rounded  appearance.  I«edges  are 
beveled  so  that  layers  have  fluted  edges.  Appears  to  have  been  deposited  under 
shallow-water  conditions,  in  which  quartz  sand  was  worn  Into  more  or  less 
rounded  grains.  Thickness  few  ft.  to  over  100  ft.  Baine  as  St.  Feter  as.,  “Firs! 
Kaccharoidal,"  Crystal  City  ss.,  and  Cap  au  Grea  ss.  Underlies  Izard  Is.  and  overlies 
Yellville  fm. 

G.  I.  Adams  and  El  O.  Ulrich,  1905  (U.  8.  G.  8.  Fayetteville  folio,  No.  119).  Sylamore 
ss.  memb.  of  Chattanooga  sh.  is  the  ss.  present  at  type  loc.  of  "Key"  ss.,  but 
the  ss.  to  which  Kiy  was  applied  In  the  section  Is  St.  Peter  ss. ; so  Key  will  have 
to  be  abandoned. 
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Later  work  in  northern  Ark.  has  shown  that  several  sss.  (Kings  River  as. 
Newton  ss.,  and  Sylamore  ss.)  have  been  mistaken  for  true  St.  Peter  ss. 

Named  for  Key,  near  Rogers,  Benton  Co. 

Key  Largo  limestone. 

Pleistocene : Southern  Florida. 

S.  Sanford.  1900  (Fla.  Gcol.  Surv.  2d  Ann.  Rept.,  table  opp.  p.  50  and  pp.  209 
214-218).  Key  largo  la. — Marine  Is.,  extremely  variable  In  appearance  and  stro 
tnre,  being  aolld  la.  of  coral  origin,  in  some  parts  a coral  cgl.,  over  much  larx*r 
areas  a fine  white  Is.  It  is  often  free  from  any  proofs  of  an  organic  origin.  It 
breaks  with  a concholdal  fracture,  a splintery  surface,  and  rings  tinder  the  bas- 
mer.  Other  portions  are  made  of  standing  corals  with  the  intervals  filled  in  by 
reef  debris  and  the  whole  cemented  solid.  In  places  th£  rock  la  a typical  brecci 
composed  of  angular  ami  cherty  fragments  In  a limy  cement,  the  cement  art 
many  of  the  fragments  being  bright  red.  Thickness,  judged  from  well  record*, 
09  to  130  ft.  This  Is.  represents  only  known  fossil  coral  reef  in  southern  Fii 
In  places  the  Key  West  oolite  apparently  rests  on  Key  Largo  Is.  ; the  relation* 
to  Miami  oolite  and  Lostmans  River  Is.  are  less  certain. 

C.  W.  Cooke  and  8.  Mossom,  1929  (Fla.  Geol.  Surv.  20th  Ann.  Rept.,  p.  208 ».  Krj 
largo  la.  believed  to  be  contemp.  with  Miami  oolite. 

Named  for  exposures  in  cuts  and  borrow  pits  on  Key  Largo,  at  freqnen* 
Intervals  from  S.  shore  of  Lake  Surprise  to  W.  end  of  the  L«land  at 
Tavernier  Creek,  a distance  of  15  mi. 

Keys  sand. 

A subsurface  sand,  of  Penn,  age  and  15  to  20  ft.  thick,  in  Cotton  Co..  Okla 
Lies  95  to  100  ft.  below  top  of  Priddy  sand  and  higher  than  Zypsfe  sand 

Keyser  limestone  member  (of  Helderberg  limestone). 

Lower  Devonian : Pennsylvania,  western  Maryland,  northern  West  Vir- 
ginia, and  western  Virginia. 

E.  O.  Ulrich,  1911  (Gcol.  Soc.  Am.  Bull.,  vol.  22.  pp.  563,  590,  591,  pi.  28).  Kryter 
la. — Basal  fm.  of  Helderberg  of  N.  Y.,  Pa.,  Md..  Va.,  and  W.  Ya.  Underlie* 
Copy  mans  Is.  and  uncoil,  overlies  upper  Cayugnn  deposits  (Including  (?)  Manlius 
of  N.  Y.). 

C.  K.  Swartz  et  al..  1913  (Md.  Geol.  Surv.  Lower  Dev.  vol.,  pp.  82.  85).  Keyset 
memb.  of  Hehlerberg  fm. — La.,  massive  and  very  nodular  In  lower  part,  more 
sbaly  and  thin-bedded  above.  Thickness  270  to  290  ft.  Rich  coral  and  brachfopod 
fauna.  Basal  memh.  of  Helderberg  fm.  Underlies  Coeymans  memb..  probably 
uncon.,  and  overlies  Tonoloway  fm.  Is  clearly  transitionnl  btw.  811.  and  Dev. 
Accepting  the  principle  thot  the  age  of  the  fm.  is  that  of  its  youngest  fauna,  the 
Keyser  is  here  referred  to  the  Helderberg,  although  the  majority  of  Its  species  are 
distinctly  SU.  The  Helderberg  fauna  thus  appears  to  have  invaded  Md.  before  it? 
advent  in  N.  Y.  in  Coeymans  time.  Fauna  of  Keyser  memb.  as  a whole  show* 
pronounced  relations  to  Helderberg,  to  which  It  Is  referred. 

Named  for  exposures  at  Keyser,  W.  Va. 

Keystone  sandstone.  (In  Pottsville  group.) 

Pennsylvanian : Southern  West  Virginia. 

R.  V.  Hennen  and  R.  M.  Oawthrop,  1915  (W.  Va.  Geol.  Surv.  Rept.  Wyoming  and 
McDowell  Counties,  p.  237).  Keyatone  aa. — Massive,  medium  grained,  micaceou? 
huff;  0 to  25  ft.  thick.  Underlies  Landgraff  coal  and  overlies  Keystone  coal 
Exposed  at  Keystone,  McDowell  Co. 

Lies  near  base  of  Pottsville  group. 

tKey  West  oolite. 

Pleistocene:  Southern  Florida. 

S.  Sanford,  1909  (Fla.  Geol.  Surv.  2d  Ann.  Rept.,  table  opp.  p.  50,  and  pp.  200 
218-221).  All  oolite  outcropping  on  keys  8.  of  Florida  Bay  is  here  designated 
Key  West  oolite.  Typically  it  is  a soft  white  or  llght-colon*d  fosailiferous  oolitic 
Is.,  the  ovules  being  scattered  through  amorphous  carbonate  of  lime  or  surrounded 
by  crystalline  cemeut  that  develops  most  freely  along  bedding  planes.  Is  less  sandy 
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than  Miami  oolite,  but  resemble*  latter  in  general  appearance  and  physical 
qualities,  there  being  little  difference  btw.  hand  specimens  of  the  two.  Is 
of  marine  origin.  Apparently  overlies  Key  Largo  Is.  Relations  to  nonoolltlc 
Lostmans  River  Is.  not  determined.  Is  overlain  by  recent  marls  and  calc,  sands 
and  in  places  along  shores  of  the  Keys  may  have  a thin  veneer  of  beach  rock. 
Thickness  probably  less  than  50  ft.  Covers  the  islands  W.  of  Bahia  Honda 
Channel  to  Key  West.  Outcrops  on  shores  of  Harbor  Key  and  Content  Key  and  on 
most  of  keys  to  8.  and  SW.  Underlies  Bay  of  Florida  for  at  least  3 ml.  SE.  of 
Big  Bahia  Honda  Key.  and  forms  surface  of  Boca  Grande.  10  mi.  W.  of  Key  West. 

C.  W.  Cooke  aiul  S.  Mnssom,  1929  (Fla.  G«*ol.  8urv.  20th  Ann.  Rept.).  Same  as 
Miami  oolite,  and  name  “Key  West"  abandoned.  Only  difference  btw.  Miami 
oolite  and  “Key  West"  oolite  is  that  the  Miami  contains  a little  more  sand 
than  the  “Key  West." 

Kialagvik  formation. 

Jurassic  (Middle?)  : Southwestern  Alaska  (Cold  Bay  district,  Shellkof 
Strait). 

8.  R.  Capps.  1923  (U.  8.  G.  8.  Bull.  739,  pp.  90,  91,  94.  map).  Kialagvik  fm . — A 
few  hundred  ft.  (500-)-)  of  ss..  sandy  sli.,  and  cgl.  that  form  bluffs  along  beach 
of  NW.  shore  of  Kialagvik  Bay  from  near  mouth  of  Pass  Creek  to  SW.  end  of 
hay  and  extend  short  distance  inland.  Underlies  Shellkof  fm.  (Upper  Jurassic), 
uncon.  Very  fosslliferous.  Fauna  Is  Middle  Jurassic.  [The  fauna  is  now  con- 
sidered either  early  Middle  Jurassic  or  late  Lower  Jurassic.] 

Iviamichi  formation.  (In  Washita  group.) 

Lower  Cretaceous  (Comanche  series) : Northeastern  Texas  and  central 
southern  and  southeastern  Oklahoma. 

R.  T.  Hill.  1S91  (Oeol.  Roc.  Am.  Bull.,  vol.  2,  pp.  504,  515).  Kiamitia  clays  or 
8chlornbachia  bed s. — Marly  clays,  often  stiff  and  black  before  oxidation,  alter- 
nating wiih  llrtu,  hard,  thin  dimension  layers  of  yellow  lime.  Basal  fm.  of 
Washita  dlv.  Underlies  Duck  Creek  chalk  and  overlies  Goodland  Is.  of  Fredericks- 
burg dlv. 

In  southern  Okla.  overlies  Goodland  Is.  and  underlies  Caddo  Is.  C.  N. 
Gould,  1H25  (Okla.  Geol.  Surv.  Bull.  35,  p.  98),  stated  that  thickness  in 
Okla.  is  variable  up  to  150  ft.  Some  authors  now  include  this  fm.  in 
Fredericksburg  group.  For  history  of  name,  see  under  Fredericksburg 
group. 

Named  for  historic  plains  of  Kiamitia  (correctly  spelled  Kiamielii)  River 
near  Fort  Towson,  Choctaw  Co.,  Okla. 

tKinmitia  clay. 

Lower  Cretaceous  (Comanche  series) : Northeastern  Texas  and  southeastern 
Oklahoma. 

See  Kiamirhi  fm .,  approved  spelling. 

Kiask  series. 

Pre-Cambrian : Ontario. 

II.  C.  Cooke.  1919  (Canada  Oeol.  Surv.  Mem.  115,  p.  19). 

Kibbey  sandstone  member  (of  Quadrant  formation). 

Mississippi  an  (upper)  : Central  northern  Montana  (Great  Falls- Fort 
Benton  region). 

W.  II.  Weed.  1S99  (U.  8.  G.  8.  Fort  Benton  folio.  No.  55).  Lowest  bods  of  Quadrant 
fm.  in  this  quad,  are  reddish  and  yellow  clayey  sss..  often  holding  interbedded 
layers  of  gyp.  and  constituting  Kibbey  ss..  which  Is  153  ft.  thick  near  Ricevllle. 
These  are  overlain  by  Otter  shales,  holding  interbedded  iss..  and  forming  upper 
niemb.  of  Quadrunt  in  this  quad.  The  Kibbey  ss.  rests  on  Madison  Is.  [Quadrant 
fm.  mapped  over  large  area  at  and  around  Kibbey,  which  Is  on  Little  Otter 
Creek,  in  SW.  corner  of  quad.  1 

The  U.  S.  Geol.  Survey  adopted  Kibbey  ss.  memb.  of  Quadrant  fm.  in  1907. 

See  under  Big  Snoirg  group  of  Scott  (1935),  who  treats  this  as  basal 
fm.  of  his  Big  Snowy. 
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tKiekapoo  marl. 

Upper  Cretaceous  (Gulf  series) : Northeastern  Texas. 

R.  T.  Hill,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  p.  308).  Glauconitic  marls,  called 
Brotcn8tou>n  marls  in  Ark.  and  Kickapoo  marls  in  Tex.,  which  bear  a growth 
of  hardwood.  Including  Bois  d’Arc.  Overlie  White  Cliffs  or  Anona  chalk  and 
underlie  the  Glauconitic  sands.  [Derivation  of  name  not  stated.] 

J.  A.  Udden.  C.  L.  Baker,  and  E.  Biiae,  1916  (Univ.  Tex  Bull.  1916,  No.  44.  p.  74). 
In  NE.  Tex.  the  Taylor  is  probably  represented  by  Marlbrook  marls,  which  have 
also  been  called  Kickapoo  marls. 

tKiekapoo  limestone. 

Pennsylvanian : Eastern  Kansas. 

E.  Haworth  and  J.  Bennett,  1908  (Kans.  Acad.  Sci.  Trans.,  vol.  21,  pt.  1,  p.  81). 
Kickapoo  Is. — Thin  Is.,  extending  entirely  across  Kans..  from  State  line  in  Chao 
tauqua  Co.  to  Doniphan  Co.  Underlies  Lawrence  shales  and  overlies  LeRoy  shale* 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines,  vol.  13).  “Kickapoo 
Is.”  discarded  ; is  same  as  latan  Is. 

R.  C.  Moore.  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  139,  140).  Kickapoo  Is.  of 
Haworth  and  Bennett  (1908)  Included  latan  Is.  and  Haskell  Is. 

Named  for  Kickapoo,  Leavenworth  Co.,  5 mi.  S.  of  latan. 

Kickapoo  beds. 

Pleistocene  (Wisconsin  stage) : Central  western  Illinois. 

C.  O.  Sauer.  1916  (111.  Geol.  Surv.  Bull.  27).  Kickapoo  teds. — Gravels.  *nnd.  and 
silt,  20  to  70  ft.  thick,  well  developed  about  mouth  of  North  Kickapoo  Creek, 
Illinois  Valley.  III.  Belongs  to  Wisconsin  glacial  deposits. 

Kickapoo  sand. 

A subsurface  sand  in  McLeansboro  fm.  (Penn.)  of  Clark  Co.,  111.  (See  I1L 
Geol.  Surv.  Bull.  54,  index.) 

Kickapoo  Falls  limestone.  (In  Mlllsap  Lake  formation.) 

Pennsylvanian:  Central  northern  Texas  (Brazos  Hiver  region). 

F.  B.  Plummer,  1919  (A.  A.  P.  G.  Bull.,  voL  3,  p.  138).  Kickapoo  Falls  f*.— 1 Top 
memb.  of  Millsnp  dlv.  Outcrops  In  Parker  Co.  Best  exposures  of  the  Millsap  are 
at  Kickapoo  Falls,  10  ml.  8.  of  Weatherford,  Parker  Co. 

E.  H.  Sellards.  1933  (Univ.  Tex.  Bull.  3232,  pp.  106,  107),  replaced  Millsap  fm.  with 
MUlmp  Lake  fm.,  and  described  Kickapoo  Falls  Is.  as  next  to  basal  memb.  of  the 
fm.  (f?4*e  1933  entry  under  Millsap  Lake  fm.) 

F.  B.  Plummer  and  J.  Hornbergcr,  Jr.,  1936  (Univ.  Tex.  Bull.  3534,  pp.  15.  16). 
Kickapoo  Falls  Is.  was  named  by  Plummer  and  Moore  from  prominent  exposures 
at  Kickapoo  Falls  on  Kickapoo  Creek,  In  N.  edge  of  Hood  Co.  It  is  treated  as 
basal  bed  of  Lazy  Bend  memb.  of  Millsap  Lake  fm. 

Kiddville  limestone. 

Middle  Devonian:  East-central  Kentucky. 

A.  F.  Foe  rate,  1906  (Ky.  Geol.  Surv.  Bull.  7,  pp.  92,  93).  Kiddvllle  ted  or  layer. — 
Dense  light-gray  Is.,  blue  argill.  gritty  Is.,  and  reddlsh-hrown  la.  Thickness  0 to 
3 ft.  Characterized  by  fish  remains.  Bottom  layer  of  Boyle  Is.  (Dev.).  Under- 
lain by  Crab  Orchard  fm.  ( Sil. ) . 

Na lut'd  for  small  hamlet  1 mi.  N.  of  Iudlan  Fields,  Clark  Co. 

Kiefer  sandstone. 

See  Keefer  *8.  memb. 

Kiester  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  Minnesota  and  North  Dakota. 

W.  Upham.  1888  (Minn.  Geol.  and  Nat.  Illst.  Surv.,  vol.  2.  pp.  415,  625).  The  4th 
or  Kiester  moraine.  Named  for  occurrence  iu  vicinity  of  Kiester,  Faribault  Co.. 
Minn. 
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Kiewitz  shale.  (In  Stanton  limestone.) 

Pennsylvanian:  Southeastern  Nebraska. 

G.  E.  Condra,  1027  (Nehr.  Geol.  Surv.  Bull.  1.  2d  Rer.,  pp.  42.  55).  Howard  Is. 
memb.  of  Shawnee  fm.  in  Nebr.  consists  of  2 Iks.  separated  by  a sh.  bed  of  variahie 
thickness  here  named  Kiewitz  sh.,  from  Kiewitz  quarry,  W.  of  Meadow,  Nebr. 
This  sh.  is  bluish  to  gray,  argill.  to  quite  calc.,  fosslliferous,  and  2 or  more  ft. 
thick.  The  upper  Is.  of  Howard  memb.  was  named  “Louisville  Is.’*  by  Condra 
and  Bengston,  from  Louisville,  Nebr.,  and  that  name,  although  preoccupied,  is 
in  use  for  this  unit  in  Nebr.  The  lower  Is.  of  Howard  memb.  is  here  named 
Church  l*. 

G.  E.  Condra,  1030  (Nebr.  GeoL  Surv.  Bull.  3,  2d  ser.,  pp.  llf  27,  31).  The  units 
called  Louisville  Is.,  Kiewitz  sh.,  Du  Bois  la..  Severy  Bh.,  Topeka  Is.,  and  Meadow 
Is.  in  Bull.  1 are  parts  of  Stanton  Is.  The  name  Louisville  Is.  is  preoccupied  hence 
Stoner  Is.  is  proposed  for  this  unit,  to  include  also  KUicits  ah.  and  so-called  Du 
Bois  Is. 

R.  C.  Moore,  1036  (Kans.  fieoL  Surv.  Bull.  22,  p.  134).  ^Kiewitz  sh..  a part  of 
Stoner  la.,  is  abandoned. 

Kiger  division.  (In  Cimarron  group.) 

Permian:  Central  southern  Kansas  and  northwestern  Oklahoma. 

F.  W.  Cragln.  1896  (Colo.  Coll.  Studies,  vol.  6.  pp.  3,  30).  Kipcr  die.— All  rocks 
[260  ft.  thick]  of  so-called  “red  beds”  that  lie  above  Medicine  Lodge  gyp.  on 
central  plains  N.  of  Ouachita  Mtns.  In  southern  Kans.  It  is  divided  into  (de- 
scending) Big  Basin  sh.,  Hackberry  shales.  Day  Creek  dol.,  R«k1  Bluff  sss..  and 
Dog  Creek  shales.  Upper  dlv.  of  Cimarron  series.  Overlies  Salt  Fork  div.,  from 
which  it  is  chiefly  characterized  by  bright-red  color  of  Its  major  fm.  (Red  Bluff 
sss.,  175  to  200  ft.  thick).  [In  1807  (Am.  GeoL,  vol.  19,  pp.  361-363)  Cragin 
exclud**d  Dog  Creek  sh.  from  his  Kiger  dlv.  and  Included  It  in  top  of  hie  Salt 
Fork  div. I 

EL  Haworth  and  J.  Bennett,  1908  (Unlv.  Gcol.  Surv.  Kans.,  vol.  9,  p.  77).  Kiger 
stage  includes  (descending)  Taloga  fm.,  Day  Creek  dol.,  and  Red  Bluff  fm.  Over- 
lies Dog  Creek  fm.  of  Salt  Fork  stage. 

This  name  is  not  used  in  subsequent  repts. 

Named  for  Kiger  Creek,  Clark  Co.,  Kans. 

Kigluaik  group. 

Early  Paleozoic  or  older:  Northwestern  Alaska  (Seward  Peninsula). 

A.  H.  Brooks,  G.  B.  Richardson,  and  A.  J.  Collier,  1901  (Reconn.  In  Capo  Nome  and 
Norton  Bay  regions,  Alnska,  in  1900:  U.  S.  G.  S.  Spec.  I*ub.,  p.  27,  map). 
Kigluaik  scric*. — Highly  crystalline  l»s.,  interbedded  with  gray  mica  schists,  also 
some  amphibole  schists.  The  Is.  usually  massive,  pure,  generally  white  but  some- 
times bluish.  Intruded  by  granites.  More  metamorphosed  than  overlying  Kuzitrin 
series.  First  found  in  heart  of  Kigluaik  Mtns,  and  later  Identified  at  other  places. 

F.  H.  Mofflt,  1913  (U.  8.  G.  S.  Bull.  533,  pp.  29-23,  maps).  Kigluaik  group  divided 
as  follows  (descending)  : Tigoraha  schist,  several  thousand  ft. ; coarsely  crystalline 
Is.,  800  to  1.000  ft. ; biotlte  gneiss.  All  except  upper  siliceous  part  of  Tlgaraha 
schist  were  Included  in  Kigluaik  series  as  originally  defined  and  heretofore  used. 
Assigned  to  Paleozoic,  possibly  in  part  pre-Paleozoic. 

Kilbuck  conglomerate  lentil. 

See  Killbuck  cgl.  lentil , the  approved  spelling. 

Killamey  granite. 

Pre-Cambrian  (post-Keweeuawan)  : Western  Ontario  (north  shore  of  Lake 
Huron ) . 

W.  G.  Miller  and  C.  W.  Knight,  1914  (Ontario  Bur.  Mines  Rept.,  vol.  22,  pt.  2,  p.  125). 
Assigned  to  Algoman  Interval.  Intrusive. 

See  also  A.  C.  Lawson,  1929  (Geol.  Soc.  Am.  Bull.,  vol.  40,  pp.  361-383)  ; also 
C.  K.  Leith,  1933  (16th  Int.  Geol.  Cong.  Guidelwok  27,  pp.  1-10),  who 
placed  it  in  Huronian,  tentatively,  but  stated  it  may  be  as  late  as 
Keweenawan. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  8.  G.  8.  P.  P.  184),  classified  Killarney 
granite  as  post-Keweenawan  pre-Cam b.,  but  stated  that  there  Is  some  doubt  as  to 
Its  position. 
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Killarney  revolution. 

A period  of  granitic  intrusion  believed  by  some  geologists  to  have  i me- 
diately followed  the  formation  of  the  Kewecnawan  rocks  and  to  con«inr> 
the  closing  episode  of  pre-Camb.  time.  Other  geologists  have  assigre 
the  Killarney  granite  to  lower  part  of  Huroninn  epoch.  For  definition  sc 
U.  S.  G.  S.  Bull.  709,  pp.  121-123.  See  also  Killarney  granite. 

Killhuck  conglomerate  lentil  (of  Cattaraugus  formation). 

Devonian  or  Carboniferous:  Southwestern  New  York  (Cattaraugus  County 

I,.  C.  Glenn,  190.1  (N.  Y.  State  Mus.  Ball.  flO.  p.  077)  and  1004  (Geot.  Soe.  Am.  Ber 
voL  14,  pp.  T>22-531).  Kilbuck  cyl.  Until. — Massive  flat-pebble  cgl.  that  weatbe-- 
into  large  flat  blocks.  Thickness  10  to  15  ft.  Best  developed  NE.  and  E.  d 
Kilbuck.  Cattaraugus  Co.  (The  village  and  post  office  are  now  spelled  Kill  Bm-i 
Occurs  in  upper  part  of  Cattaraugus  beds,  being  separated  from  underlying  Sab 
ninnen  cgl.  lentil  by  50  to  70  ft.  of  sh.  and  overlain  by  soft  all.  forming  top  men 
of  Cattaraugus. 

W.  Goldring.  1031  (N.  Y.  Slate  Mus.  Ildb.  10,  p.  4116).  Kilbuck  cgl.  lies  50  to  70  r 
above  Salamanca  cgl. 

K.  K.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  91).  Klltbuck  lent  of  Glenn  a 
same  as  “Tuna"  or  Turmngwant  cgl. 

Killians  limestone. 

Middle  Devonian:  Northeastern  Michigan  (Thunder  Bay  region). 

A.  8.  Wartbln,  Jr.,  and  G.  A.  Cooper.  1035  (Wash.  Acad.  Sci.  Jour.,  vol.  25.  No.  If 
pp.  524-52(1).  Killian a la. — Dark  gray  to  black  Is.  with  black  sh.  layers.  Overlab 
by  gray  and  brown  granular  beds  of  Alpena  Is.  and  underlain  by  gray  shales  and  bs. 
of  Gensbaw  fill.  Is  the  “black  Alpena"  none  of  Ver  Wiebe’s  Alpena  Is.  Greats 
measured  thickness.  23  ft.  Is  top  fm.  of  Long  Iatke  stage  [as  here  redefine,!'. 
Type  loc.,  exposures  along  French  road,  Vi  mi.  8.  of  Killians  resort.  Long  Lake 
Alpena  Co. 

Kiln  shnle. 

Upper  Devonian:  Alberta  (Jasper  Park). 

P.  K.  Raymond.  1030  (Am.  Jour.  Sc  1 . . 5th,  vol.  20,  pp.  204,  2011.  300).  Kiln  a*.— 
Black  fissile  sh. ; large  concretions : 200  ft.  thick.  Best  exposed  at  the  old  line 
kilns  8.  of  Disaster  Point.  Overlies  Fiddle  Is.  and  underlies  Bedson  Is.  (Miss.). 

Kimball  sand. 

Drillers'  name  for  an  oil,  water,  and  gas-bearing  ss.,  50  ft  thick,  in  upper 
part  of  Mowry  sh.  in  Basin  oil  field,  Bighorn  Co,.  Wyo.  Lies  45  ft.  above 
Octh  Louie  sand.  (See  U.  S.  G.  S.  Bull.  621,  Jan.  21,  1916,  pp.  167.  169. 
etc. ) 

tKImlmll  or  tMndder  dirt. 

Name  applied  by  drillers  to  a lied  of  sli.,  10  to  20  ft.  thick,  underlying  Bay- 
town  is.  lied  and  overlying  Cement  City  is.  bed  of  Chanute  sh.  mend),  of 
Knnsas  City  fm.  of  Mo. 

Kimberling  shale. 

Upper  Devonian:  Southwestern  Virginia  and  southeastern  West  Virginia 

M.  R.  Campbell,  1894  (Geol.  8oc.  Am.  Bull.,  vol.  5.  pp.  171.  177,  PI.  4).  Kimbrrlirf 
gh. — Includes  all  shnles  above  Walker  black  sh.  and  beneath  Carbf.  Price  sa.  Its 
base  is  the  transition  series  [at  top  of  Walker  black  sh.) ; these  pass  upward  Into 
green,  arglll.  shales,  which  grow  more  sandy  as  we  ascend,  until  In  upper  portico 
it  carries  many  thinly  bedded  sss.  and  some  cgls. 

On  some  early  maps  the  top  and  base  of  Kimberling  sh.  were  drawn  at 
different  places.  In  some  areas  beds  as  high  as  lower  part  of  Maccrady 
fm.  and  as  old  as  Portage  appear  to  have  been  included. 

Named  for  Kimberling  Creek,  Bland  Co.,  Va. 
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Kimberly  moraine. 

Pleistocene  (Wisconsin  stage)  : Eastern  Minnesota. 

P.  Leverett,  1932  (U.  8.  G.  S.  P.  P.  161,  p.  51).  Named  for  occurrence  at  Kimberly, 
Ait  ken  Co. 

Kimbrel  bed. 

Eocene  (upper)  : Northwestern  Louisiana  (Grant  County). 

T.  L.  Casey,  1902  (ScL,  n.  s.,  vol.  15,  p.  716).  Kimbrel  bed. — Greenish  black  and 
brick  red  clays,  not  so  rich  in  species  as  Montgomery  bed  and  more  limited  hori- 
zontally. Outcrops  on  estate  of  T.  W.  Kimbrel.  Is  well  above  Moody's  Branch 
beds.  Is  characterized  by  same  fossils  us  Young’s  Bluff  beds,  and  in  addition 
immense  numbers  of  extremely  minute  Lucina,  which  is  characteristic  fossil  of 
Kimbrel  horizon.  Is  older  thnn  Youngs  BlufT  bed  and  younger  than  Montgomery 
lied.  Belongs  to  horizon  noticeably  distinct  from  Montgomery  outcrop.  Impos- 
slble  at  present  to  state  number  of  ft.  of  strata  separating  Kimbrel  horizon  from 
Montgomery  bed,  but  there  are  several  changes  in  fossils  that  indicate  considerable 
lapse  of  time.  Included  in  Jackson  stage.  Named  for  outcrops  on  estate  of 
T.  W.  Kimbrel,  S.  of  Montgomery,  Grant  Co. 

Kimmswick  limestone. 

Middle  Ordovician  (Trenton  and  Black  River?)  : Eastern  Missouri,  south- 
western Illinois,  and  northern  Arkansas. 

E.  O.  Ulrich,  1904  (Mo.  Bur.  Geol.  and  Mines  vol.  2,  2d  ser.,  p.  111).  Kimmswick  1*. — 
More  or  less  crystalline  Is.  quarried  at  Grajsboro,  Cape  Girardeau,  Glen  Park, 
Kimmswick,  and  other  localities  in  SE.  Mo.  The  thin  bed,  2 to  5 ft.  thick, 
generally  found  at  top,  which  bolds  the  Fern  vale  Richmond  fauna,  is  not  included. 
Overlies  IMattin  is. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  27),  defined  JHaimirteicfc  Is.  as 
consisting  wholly  of  beds  of  late  Black  River  age,  uncon.  overlain,  in  eastern  Mo., 
by  what  he  called  “Upper  Prosser,”  which  in  turn  was  overlain,  in  places  uncon., 
by  McCune  dol.,  of  Trenton  age.  This  definition  of  Kimmswick  Is.  was  repeated 
by  R.  S.  Bassler  in  1915. 

A.  P.  Foerste,  1920  (Denison  Univ.  Bull.  Jour.  Set.  Lab.,  vol.  19,  pp.  175-f). 
Kimmsirick  Is.  (broad  sense)  is=  McCune  Is.  of  Keyes  (1898).  [This  same  state- 
ment was  made  by  Keyes,  1923  (Pan-Am.  Geol.,  vol.  39,  pp.  67-70).] 

J.  H.  Bradley,  Jr.,  1925  (Jour.  Geol.,  vol.  33,  pp.  53-54.  65.  69).  Beds  that  have 
been  Included  in  Kimmswick  Is.  are  McCune  or  Fusispira  zone  at  top;  Comarocys- 
tites  or  Bchinosphaerites  zone  (which  forms  top  bed  of  Kimmswick  at  Cape  Gi- 
rardeau) 30  ft.;  ReCe ptaoulites  o% ceni  zone,  68  to  80  ft.;  and  basal  beds.  50  ft.  It 
seems  likely  Kimmswick  Is.  in  Its  type  exposures  does  not  rise  above  base  of  Fusi- 
8pira  or  McCune  zone,  which  is  here  only  provisionally  Included  in  Kimmswick. 
The  Kimmswick  of  Ralls  Co.  Is  probably  100  to  123  ft.  thick;  total  thickness  of 
fm.  probably  approaches  200  ft.  The  presence  of  certain  [listed]  species  of  fossils 
is  strong  evidence  that  Kimmswick  is  at  least  as  young  as  Lower  Trentou  of 
type  section. 

S.  Weller  and  8.  St.  Clair,  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  22,  2d  ser.,  pp. 
104-110),  restricted  Plattin  Is.  by  removing  the  shuly  beds  at  top,  which  they 
designated  as  Decorah  eh.  The  Kimmswick  Is.  of  Mo.,  SW.  and  central  western 
III.  has,  therefore,  for  several  years  been  defined  as  resting  on  Decorah  sh.  (See 
under  Decorah  sh.,  last  entry.) 

The  Kimmswick  Is.  is  now  classified  by  U.  S.  Geol.  Survey  as  of  Trenton 
age,  blit  possibly  including  at  base  some  beds  of  Black  River  age. 
Named  for  exposures  at  Kimmswick,  Jefferson  Co.,  Mo. 

Kincaid  formation.  (In  Midway  group.) 

Eocene  (lower)  : Eastern  Texas. 

Julia  Gardner,  1033  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  6,  p.  744).  Kincaid  fm. — Prob- 
ably 100 ± ft.  thick  in  Frio  River  section.  Lower  fm.  of  Midway  group,  Includes 
beds  7 to  5 of  Vaughan’s  section  of  “Myrick  fm.”  on  Frio  River,  about  % mi. 
above  Myrick’s  lower  apiary  (now  Bob  Evans  apiary),  as  given  in  U.  8.  (3.  8. 
Uvalde  folio.  No.  64,  1900.  The  Kincaid  fm.  in  that  section  consists  of  (descend- 
ing) : (7)  Rather  soft  yellowish  a*.,  22  ft.  6 in.;  (6)  soft  yellow  sandy  clay  with 
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bluish  streaks,  some  pebbles  in  lower  part,  2 ft.  6 in. ; (5)  nodules  of  glaucout> 
88.  containing  considerable  number  of  small  pebbles,  6 in.  Underlies  Wills  Pofi' 
fm.  [restricted]  and  uncon.  overlies  Escondido  fm.  (Upper  Cret.).  Type 
poKures  are  on  old  Kincaid  ranch  (Lewis  ranch)  % mi.  above  Bob  Evans'  apur* 
to  % mi.  below  it. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232,  pp.  530,  532,  535,  etc.),  divided  Kindi 
fm.  into  Plsgali  memb.  above  and  Littig  memb.  below,  and  included  Tehuacana  L- 
in  Plsgah  memb.  He  stated : Some  geologists  place  the  upper  glauconite  *i 
Midway  group  in  Kincaid  fm.  and  draw  dividing  line  btw.  Wills  Point  and  Klnc*>: 
at  top  of  this  glauconite.  The  upper  glauconite  is  now  placed  in  base  of  Wi’t* 
Point  fm.  because:  (1)  Glauconitic  sands  containing  pbosphatlc  nodules  and  pebfcW 
mark  commonly  basal  layers  of  divisions;  (2)  the  uncon.  appears  to  lx*  at  ba* 
of  the  glauconite;  (3)  although  the  glauconite  layer  has  large  fossils  which  oecr- 
botb  in  fins,  above  and  below,  it  has  certain  significant  ones,  like  Venericatd.* 
bulla  Dali,  that  appear  for  first  time;  (4)  a large  percentage  of  the  foramioiLn 
in  the  glauconite  are  similar  to  species  In  upper  or  Wills  Point  clay. 

Ktnchloe  limestone. 

Pennsylvanian:  Western  Kentucky. 

F.  M.  Hutchinson,  1912  (Ky.  Geol.  Surv.  Bull.  19,  fig.  28,  loose  sheet  in  back  at 
book).  Kinchloe  Ih .,  4 ft.  thick,  shown  in  section  of  rocks  at  Madison vil\» 
Hopkins  Co.  (May  be  = Upper  Madisonville  Is.  of  pp.  13  and  94  (a  Is.  4*4  ft 
thick  lying  38  ft.  above  Madisonville  Is.),  but  fig.  28  does  not  show  Madisonrili* 
!«.  nor  Upper  Madisonville  is.,  anil  does  not  give  uumlsrs  of  coals.  Fig.  13  show* 
Klnchloe  coal  (seems  to  be  No.  14  or  14 A)  underlain  by  1H  ft.  of  Is.  which  mu 
be  the  Klnchloe  Is.  of  fig.  28.] 

Derivation  of  name  not  stated,  hut  there  is  a Klnchloes  Bluff  in  adjoining 
Muhlenberg  Co. 

Kinderhook  group. 

MissisKippiim:  Illinois,  Iown,  Missouri,  and  western  Kentucky. 

F.  B.  Meek  and  A.  H.  Worthen,  1801  (Am.  Jour.  Set.  2d,  ml.  32.  p.  288).  "Kin-lrr 
hook  group"  is  now  proposed  to  Include  the  beds  lying  btw.  Black  si.,  below,  an.l 
Burlington  Is.  above,  which  have  heretofore  been  considered  equivalents  of 
Chemung  group  of  N.  Y.  This  designation  will  1m*  used  In  111.  repts. 

A.  II.  Worthen.  1866  (111.  Geol.  Surv.,  vol.  1).  Kinderhook  group. — Consists  of  10** 
to  150  ft.  of  gritstones,  sandy  and  argill.  shales,  and  thin  beds  of  fine-grain^; 
and  oolitic  lss.,  overlying  Dev.  Black  si.  and  underlying  Burlington  Is.  Include? 
Chouteau  Is.,  Lithographic  [Louisiana]  Is.,  Vermicular  sa.  and  shales  [Ilanniha! 
sh.]  of  Mo.  Kept.,  the  so-called  Chemung  of  Iown  Kept.,  the  Goniatite  Is.  of  Rock 
ford.  Ind..  and  that  part  of  Waverly  hs.  of  Ohio  that  overlies  the  Black  si. 

K.  C.  Moore,  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  21,  2d  ser.,  p.  282),  divided 
Kinderhookian  group  of  Jersey  and  Calhoun  Counties.  111.,  into  (descending 
Chouteau  Is..  Hnnnlbal  fm..  Glen  Park  Is.,  Louisiana  Is.,  and  Saverton  and  Grassy 
Creek  shales;  and  showed  the  type  Kinderhook  (of  Pike  Co.,  111.)  ns  consisting 
of  (descending):  (1)  McKerney  Is.,  ss.,  and  sh.  memb.  of  Hannibal  fm.  resting 
uncon.  on  (2)  Louisiana  Is.,  uncon.  on  (3)  Saverton  and  Grassy  Creek  shales, 
with  Chouteau  Is.  (top  fm.)  and  Glen  Park  fm.  (btw.  Hannibal  and  Louisiana  la) 
absent. 

A.  II.  Bell,  1932  (111.  Geol.  Surv.  Press  Bull.  No.  24),  and  R.  C.  Moore.  1935  (Kept. 
9tb  Ann.  Held  Conf.  Kans.  Geol.  Soc.)  Included  in  Kinderhook  group  Saverton 
sb..  Grassy  Creek  sh.,  and  Sweetland  Creek  sh.  of  Iowa,  Mo.,  and  111. 

For  the  fins,  now  included  in  this  group,  see  III.  and  Mo.  correlation  charts. 
The  Fern  Glen  Is.,  formerly  treated  as  top  fm.,  was  several  years  ago 
transferred  to  overlying  Osage  group,  being  now  treated  as  basal  fm.  of 
the  Osage,  the  next  overlying  fm.  being  Burlington  Is. 

Named  for  exposures  at  Kinderhook.  Pike  Co.,  111. 

Kinderhookian. 

A time  term  employed  by  some  geologists  to  cover  the  epoch  during  which 
the  Kinderhook  group  was  deposited. 
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Kineo  rhyolite. 

Devonian:  Western  Maine  (Moosehead  Lake  quadrangle,  Piscataquis 
County). 

E.  II.  Perkins,  1025  (Am.  Jour.  Sci.,  5th.  vol.  10,  p.  371).  Kineo  rhyolite . — An  In- 
trusion of  rhyolite  locally  known  ns  “Kine o flint."  Forms  a line  of  hills  from 
Blue  Ridge  on  SW.  through  Mount  Kinco  [Moosehead  Lake  quad.],  Shaw  Mtn,  and 
Little  Kineo  to  Table  Mtn. 

E.  S.  C.  Smith,  1925  (Am.  Jour.  Sci.,  5th.  voL  10,  pp.  440-444).  Kineo  rhyolite,  of 
post-Orlsknuy  age,  cuts  Moose  River  ss.,  of  Oriskany  age.  Splendid  outcrops  near 
Mount  Kineo  hotel. 

F.  W.  Toppan,  1932  (Geol.  of  Maine.  Contr.  Dept.  Geol.  Union  Coll.,  Schenectady,  pp. 
70,  71).  Beginning  some  G or  7 mi.  S\V.  of  Lobsier  group  of  mtns  is  a series  of 
low  rhyolite  hills  which  extend  in  exact  alignment  a distance  of  about  15  ml. 
Running  NE.  to  SW.  these  hills  are  Norcross  Mtn,  Table  Mtn,  Little  Kineo.  Shaw 
Mtn,  Mount  Kineo,  and  Blue  Ridge.  While  the  lava  comprising  each  of  these 
bills  is  identical  it  has  been  named  Kineo  rhyolite  by  K.  S.  C.  Smith  (Am.  Jour. 
Set.,  5th,  vol.  10,  Nov.  1925),  from  Mount  Kineo,  which,  because  of  its  steep  gla- 
ciated cliffs  and  commanding  position  on  shore  of  Moosehead  Lake,  is  most  striking 
eminence  of  the  group  of  mtns.  Intrudes  Moose  River  ss.,  of  Oriskany  Dev.  age. 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  this  rhyolite  is  assigned  to  Dev. 

King  limestone. 

Lower  Ordovician  (Rcekmantown)  : Southwestern  Missouri. 

E.  M.  Shepard,  1898  (Mo.  GeoL  Surv.  vol.  12,  pt.  1,  pp.  49,  71-74).  King  /«.— Soft 
fine-grained,  compact  light  ashy-gray  Is.  (“cotton  rock"  of  miners),  1 to  15  ft. 
thick.  No  fossils  found.  Overlies  [ ?J  Black  or  Eureka  sh.  and  underlies  Sac  Is. 
All  included  in  Hamilton  stage  of  Dev. 

Later  repts  by  S.  Weller  (1901)  and  other  geologists  assigned  this  fra.  to 
Kinderhook  group. 

R.  C.  Moore,  1928  (Mo.  Bur.  Geol.  and  Minns  vol.  21.  2d  ser.,  pp.  113-114).  Sac  Is. 
uncon.  underlies  “Phelps”  (Sylamore)  ss.  and  overlicM  King  is.  Both  Sac  and 
King  are  lacking  in  organic  remains,  are  highly  mag.,  and  resemble  underlying 
“Mag.  series”  of  the  Ord.  so  closely  that  in  many  cases  they  may  be  confused  with 
very  similar  beds  of  First  and  Second  Mag.  las. 

The  King  Is.  api>cars  to  belong  to  lower  part  of  Powell  Is.  or  to  Cotter  dol. 
(which  uncou.  underlies  Powell  Is.  in  SW.  Mo.,  and  contains  the  “cotton 
rock’*  of  the  miners),  and  the  overlying  Sac  Is.  appears  to  belong  to 
upper  part  of  Powell  Is.,  which  uucon.  underlies  Sylnmore  ss.  in  SW.  Mo. 
(See  Mo.  correlation  chart.) 

Named  for  outcrops  on  King  Branch  and  King  Mound,  Greene  Co. 

Kingak  shale. 

Jurassic  (Lower?):  Northern  Alaska  (Canning  River  region). 

E.  D.  Lefflngwell,  1919  (U.  S.  G.  S.  P.  P.  109,  pp.  103.  119,  map).  Kingak  $h.— 
About  4,000  ft.  of  black  sh.,  overlying  Shublik  fra.  (Upper  Triassic),  and  prob- 
ably underlying  Ignek  fm.  (Jurassic*/).  The  fm.  name  is  confined  to  the  shales 
containing  the  Lower  Jurassic  fauna  here  listed.  The  fm.  has  been  identified  at 
only  1 loc.,  Kingak  Cliff,  near  camp  203,  at  SE.  end  of  Sadlerochlt  Mtns. 

King  Ferry  shale  member.  (In  Ludlowville  shale.) 

Middle  Devonian : Central  New  York. 

G.  A.  Cooper.  1930  (Am.  Jour.  Sci.,  5th.  vol.  19,  pp.  219,  228,  etc.).  King  Ferry 
shale  memb.  of  Ludloicviltc  fm. — Mostly  dark  aren.  sh.  occupying  interval  btw. 
Ledynrd  sh.  below  and  Portland  Point  Is.  memb.  of  Moscow  fm.  above.  Is*- 
Wanakah  and  Deep  Run  members,  which  could  not  be  differentiated  btw.  Seneca 
and  Owasco  Lakes.  Is  upper  memb.  of  Ludlowville  fm.  in  Cayuga  Lake  region. 
Thickness  120  to  130  ft.  Type  loc.,  at  Clearview,  King  Ferry,  Cayuga  Lake. 
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fKingfisher  formation.  (In  Cimarron  group.) 

Permian : Central  Oklahoma  and  southern  Kansas. 

F.  W.  Orngln.  1897  (Am.  Oeol.f  vol.  19.  pp.  352-355).  Kingfisher  fm. — Include  Se^ 
Plain  measures  and  saliferous  Harper  ass.,  which  are  in  places  difficult  to  separat* 
Included  in  Salt  Fork  dlv. 

Named  for  Kingfisher  Creek  and  town  in  Kingfisher  Co.,  Okla. 

King  Hill  shale.  (In  Lecompton  limestone.) 

Pennsylvanian:  Southeastern  Nebraska,  northeastern  Kansas,  southwest 
ern  Iowa,  and  northwestern  Missouri. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  44,  45.  47).  King  J i- 
ah.— Bluish -green  and  reddish  argill.  sh.,  about  7 ft.  thick  at  type  i<x*.  (In  Ki*r 
Hill,  SR  of  Rock  BlufT.  Nel)r.).  Is  4 ft.  thick  in  Mo.  and  6 to  7 ft.  in  Knns.  Vi 
derlies  Avoca  Is.  and  overlies  Cullom  Is.  [later  named  Beil  Is.  and  still  later  Culia* 
was  abandoned].  All  Included  in  Lecompton  Is. 

Kings  limestone. 

Devonian:  Missouri. 

E.  M.  Shepard.  1904  (Drury  Coll.,  Bradley  Geol.  Field  Si  a.  Bull.,  vol.  1.  p.  41V 
listed,  in  table  of  geol.  fnis.  of  Mo..  Kings  Is.  as  underlying  Sac  Is.  and  overlying 
Eureka  sh.,  all  Included  in  Hamilton  epoch  of  Dev. 

Kings  Branch  limestone. 

Age  (?) : Southwestern  Missouri  (Greene  County). 

E.  M.  Shepard,  1905  (Drury  Coll.,  Bradley  Geol.  Field  Sta.  Bull.,  vol.  1.  in  descrip- 
tion of  the  mag.  iss.  of  Greene  Co.,  Mo.).  Kings  Branch  Is. — Soft,  very  fine- 
grained. compact  white  to  ashy-gray  “cotton”  rock.  In  thin  alternating  layers  of 
softer  and  harder  material,  weathering  In  thin  ridges  and  grooves,  representing 
successive  bedding  planes.  [All  of  definition.] 

Only  record  of  name. 

Kingsbridge  marble. 

Pre-Cambrian:  Southeastern  New  York  (Manhattan  Island). 

L.  D.  Gale,  1839  (N.  Y.  Geol.  Surv.  3d  Ann.  Kept.,  p.  183).  At  N.  part,  of  this 
valley  [on  New  York  Island,  as  he  called  it ] and  on  E.  slope  of  ridge,  the  Is. 
generally  called  Kingsbridge  marble  commences  and  continues  to  Kingsbridge.  a 
distance  of  nearly  1%  mi.  Is  mostly  granular  Is.  Has  been  chiefly  wrought 
for  burning  into  lime.  Belongs  to  the  gneiss  fm..  as  Is  evident  from  the  com- 
mingling of  the  two  In  many  places  throughout  the  course  of  the  Is. 

R.  1*.  Stevens,  1807  (N.  Y.  Lyc.  Nat.  Hist.  Annals,  vol.  8.  pp.  116-120).  [On  hia 
“Section  across  New'  York  | Manhattan]  Island  along  southern  shore  of  Spuyten- 
Duyvel  Creek  and  Harlem  River”  King's  Bridge  Is.  Is  shown  upturned  btw. 
High  Bridge  gneiss  on  one  side  anti  Fort  Washington  gneiss  on  the  other  side.) 

J.  D.  Dana,  1881  (Am.  Jour.  8ci„  3d,  vol.  21,  pp.  435.  441).  [Referred  to  Is. 
S.  of  King’s  Bridge  as  King's  Bridge  Is.  J 

J.  F.  Kemp,  1887  (N.  Y.  Acad.  Sci.,  Trans.,  vol.  7.  pp.  49-04).  The  Is.  called 
Kingsbridge  marble  composes  NE.  corner  of  Manhattan  Island.  It  is  iuterbedded 
with  the  gneiss. 

In  U.  S.  G.  S.  New  York  City  folio  (No.  83)  the  Is.  at  and  around  Kings 
Bridge  was  mapped  as  Stockbridgc  dol.  (of  Camb.  and  Ord.  age),  but 
it  is  now  considered  by  geologists  generally  to  be  pre-Camb.,  and  is  uni- 
versally calk'd  Inwood  Is.  The  gneiss  with  which  it  is  associated  is 
Fordham  gneiss. 

Kingsbury  conglomerate  member  (of  Wasatch  formation). 

Eocene:  Northern  Wyoming  (Bighorn  Mountains  region). 

N.  H.  Darton.  Nov.  17,  1900  (U.  S.  G.  S.  P.  P.  51.  pp.  13.  60,  etc.).  Klng*Ur? 
ogl. — Appears  on  8.  side  of  Beaver  Creek,  developing  either  out  of  lower  pan 
of  top  beds  of  underlying  Plney  fm.  or  lower  beds  of  overlying  I>»»  Smet  fm. 
Thickness  0 to  2,500  ft.  Consists  of  pebbles  and  bowlders,  mostly  of  Carbf.  Iss. 
and  darker  colored  chert  and  the  very  distinctive  flat-pebble  cgl.  of  Deadwood  fm. 
of  mtnts  to  W.  Occurs  mostly  in  layers  6 to  12  ft.  thick,  interbedded  with  dark 
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greenish  to  light-yellow  clays.  The  name  Kingsbury,  here  used  for  first  time,  is 
from  Kingsbury  Ridge,  [6  ml.]  SW.  of  Buffalo. 

In  1910  t lie  U.  S.  Geol.  Survey  decided  to  replace  De  Smct  fm.  with  Fort 
Union  fm .,  the  older  name;  and  adopted  Kingsbury  cgl.  tncmb.  of  Fort 
Union  fm.  for  Darton’s  Kingsbury  cgl.  Later  work,  however,  proved 
that  Kingsbury  cgl.  grades  laterally  into  basal  part  of  Wasatch  fm.,  and 
the  Kingsbury  is  therefore  now  treated  as  basal  memb.  of  Wusutch 
fm.,  being  thus  mapped  on  1024  geol.  map  of  Wyo. 

t Kings  Creek  silex. 

t Kings  Creek  phase. 

Oligocene  and  upper  Eocene : Western  South  Carolina  (Barnwell  County) 
and  southeastern  Georgia. 

E.  Slonn,  1905  (S.  C.  Geol.  Surv.  goognostic  map  of  8.  C.,  advance  copies,  published 
in  1908,  in  S.  C.  Geol.  Surv.,  ser.  4,  Bull.  2)  ; 1907  (Summitry  of  mineral  re- 
sources  of  8.  C.,  pp.  12,  18.  name  only,  not  defined)  ; 1008  (S.  C.  Geol.  Surv.  ser. 
4,  Bull.  2,  pp.  485,  464—405).  King*  Creek  slier  or  ailiciflcd  marl*;  also  Kings 
Creek  phase. — Comprises  ledges  of  highly  siliceous  rock  inclosing  many  spicules 
of  sponges  and  other  forms  now  silicifled.  The  surface  of  high  ground  btw.  John- 
son’s Landing,  near  mouth  of  Lower  3 Ruhb,  Barnwell  Co.,  S.  C.,  to  point  imme- 
diately S.  of  King’s  Creek  and  about  1 ini.  W.  of  river  road  is  in  places  strewn 
with  small  masses  of  chalcedony  of  many  hues  of  white,  red,  and  blue ; at  the 
King's  Creek  locality  a moderately  prominent  knoll  is  well  shingled  with  this  ma- 
terial, specimens  of  which  exhibit  silicifled  corals  and  other  fossil  forms  studded 
with  minute  crystals  of  silica.  This  fin.  passes  under  the  Brier  Creek  marls.  Its 
probable  equiv.  is. exhibited  capping  the  high  hill  Immediately  S.  of  McBean 
Creek  near  McBean  Station.  Assigned  to  Olig. 

C.  W.  Cooke,  1036  (IT.  8.  G.  8.  Bull.  867 1.  Kings  Creek  phase  of  81oan  includes 
Gleudon  fm.  and  upper  part  of  Eocene,  and  is  abandoned. 

Kingsdown  marl. 

Pleistocene:  Southwestern  Kansas. 

F.  W.  Cragin,  1896  (Colo.  Coll.  Studies,  vol.  6,  pp.  53,  54).  Kingsdown  marls. — > 
Yellowish  browu  lacustrine  or  slack-water  marls,  with  concretions  of  carbonate  and 
silicate  of  lime ; 100  to  200  ft.  thick.  Overlies  I’earlette  ash  and  uncon.  underlies 
(Juat.  Supposed  to  be  of  late  I'llo.  age  and  to  belong  to  Tulc  div.  of  CummlnB 
(Equus  beds  of  Cope).  Named  for  Kingsdown,  Ford  Co. 

Kingsley  red  shale  member  (of  New  Milford  formation). 

Upper  Devonian:  Northeastern  Pennsylvania  (Susquehanna  County). 

B.  Willard.  1930  (Geol.  Soc.  Am.  Bull.,  vol.  47.  No.  4,  pp.  571-589).  Kingsley  red 
shale  metnb. — Basal  inemb.  of  New  Milford  fm.  Recognised  but  not  named  by  I.  C. 
White.  Well  exposed  in  R.  R.  cut  at  Kingsley,  Susquehanna  Co.  Occurs  at  several 
places  in  the  region,  where  it  is  convenient  datum  for  measuring  interval  up  to 
Damascus  red  beds,  which  overlie  the  New  Milford.  This  interval  is  occupied  by 
Lanesboro  memb.  of  New  Milford  fm. 

Kings  Mill  sandstone. 

Upper  Devonian:  Central  Pennsylvania  (Perry  County). 

E.  W.  Claypole,  1885  (2d  Pa.  Geol.  Surv.  Rept.  Fr  pp.  7.3-77).  King**  Mill  ss. — 
White  ss. ; some  lenticular  layers  are  merely  masses  of  stone  honeycombed  by 
cavities  left  by  solution  of  shells.  Fossils  Indicate  transition  from  Chemung  to 
Catskill,  hut  some  may  prefer  to  include  them  in  Catskili.  Exposed  near  King’s 
Mill.  2 mi.  NW.  of  Duncannon,  Perry  Co. 

B.  Willard.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  585).  As  Shnhola  fm.  is 
largely  Chemung  in  age,  it  is  approx.  — the  500  ft  of  red  beds  below  Kings  Mill  ss. 

Kings  Mill  shales. 

Upper  Devonian:  Central  Pennsylvania  (Perry  County). 

E.  W.  Claypole.  1885  (2d  Pa.  Geol.  Surv.  Rept.  P2,  p.  77).  King's  Mill  shales. — 
A series  of  red  sss.  and  shales,  green  shales  and  thin  Iss..  some  of  latter  crowded 
with  poorly  preserved  fossils.  Near  middle  lies  the  upper  fish  bed.  Thickness 
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500  ft  Underlie  Dellville  88.  and  overlie  Kings  Mill  ss.  Belong  to  transitive 
btw.  Chemung  and  Cntskill,  but  some  may  prefer  to  Include  them  In  Catsklll 

B.  Willard,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  582,  585).  The  500  ft. 
of  red  beds  beneath  Kings  Mill  ss.  are  approx.  *=  Bhohola  fra.,  and  the  Dellville  sa. 
of  Claypole,  which  overlies  Kings  Mill  shales  of  Claypole,  is  possibly  = Honesdale 
ss.  LThls  would  correlate  latter  shales  with  Damascus  red  sh.  of  Willard.] 

tKing’s  Mountain  group. 

tKing’s  Mountain  series. 

tKing’s  Mountain  slates. 

Cambrian  and  pre-Cambrian : Northwestern  South  Carolina  and  western 
North  Carolina. 

O.  M.  Llebor,  1858  (Kept,  of  survey  of  S.  C.  for  1850,  pp.  23,  30).  [On  p.  23  the 
name  King's  Mtn  series  is  used  for  the  rocks  mapped  and  described  as  ta loose  slate, 
and  on  p.  30  the  same  rocks  are  called  King*s  Mtn  group.] 

B.  Sloan,  1908  (Kepts  and  resolutions  of  General  Assembly  of  S.  C.,  regular  session 
commencing  Jan.  14,  1908,  vol.  1,  pp.  648—651 ; also  8.  C.  Geol.  Surv.,  ser.  4. 
Bull.  2,  pp.  414-417,  1908).  King,s  Mtn  slates  (Archean). — Comprise  large  bodies 
of  quartz  schist,  quartz-mica  schist,  qtzite,  mica  schist,  sericites,  monzonlte  schists, 
gnel88oids,  and  some  argillites  with  highly  developed  slaty  cleavage,  and  inter- 
mediate formB  of  rocks  of  sedimentary  origin,  all  of  which  have  been  more  or  less 
foliated,  greatly  folded  and  otherwise  disturbed  by  a vast  series  of  igneous  in- 
trusions of  enormous  volumes.  Largely  confined  to  Abbeville-York  zone,  but 
outlying  patches  extend  to  Anderson-Spurtanburg  zone.  Some  igneous  phases  of 
this  fm.  find  their  apparent  equivalence  In  some  rocks  of  Edgefield-Chesterfield 
zone.  The  Vaucluse  zone  also  comprises  certain  highly  altered  sed.  rocks  of  probable 
equivalence  of  King’s  Mtn  slates. 

Divisible  into  several  fms.,  of  which  Kings  Mtn  qtzite  is  one. 

Named  for  development  on  Kings  Mtn,  in  Cleveland  and  Gaston  Counties. 
N.  C. 

Kings  Mountain  quartzite. 

Cambrian  (probably  Lower) : Southern  North  Carolina  and  northwestern 
South  Carolina. 

A.  Keith  and  D.  B.  Sterrctt,  1031  (U.  8.  G.  8.  Gaffney-KIngs  Mtn  folio,  No.  222). 
Kings  Mtn  qtzite. — Includes  3 distinct  kinds  of  qtzite  with  gradations  btw.  them 
in  some  places  (white  nearly  pure  qtzite,  kyauitic  qtzite,  and  chlorltic-sericitic 
qtzite  grading  into  schist;  the  white  qtzite  normally  at  top),  with  Draytonville  cgl. 
inemb.  at  base ; apparent  gradations  or  replacements  of  the  cgl.  by  the  qtzite 
occur  In  places.  Thickness  of  fm.  5 to  500  ft.  Underlies  Blacksburg  schist  and 
rests  uncon.  on  Battleground  schist  (Algonklan)  and  on  Archcau  rocks. 

Named  for  development  on  Kings  Mtn,  in  Cleveland  and  Gaston  Counties, 
N.  C. 

Kings  River  sandstone  member  (of  Kverton  formation). 

Lower  Ordovician:  Northwestern  Arkansas  (Eureka  Springs  Harrison 
region). 

A.  II.  Purdue  and  II.  D.  Miser,  1916  (U.  S.  G.  8.  Eureka  Springs- Harrison  folio. 
No.  202).  Kings  River  **.  memb.  of  Everton  /*. — Massive  saccbaroidal  ss.,  with 
cgl.  at  base.  Thickness  0 to  40  ft.  Uncon.  overlies  Sneeds  Is.  lentil,  the  basal 
bed  of  Everton  Is.,  and  Is  overlain  by  the  white,  light-gray,  and  dove-colored  non- 
mag. Is.  forming  major  part  of  the  Everton.  Named  for  exposures  along  Kings 
River,  Eureka  Springs  quad. 

Kingston  group. 

Pre-Cambrian : New  Brunswick. 

L.  W.  Bailey  and  G.  F.  Matthew,  1872  (Canada  Geol.  Surv.  Kept.  1870-71,  pp. 
122-138). 

Kingston  conglomerate. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  R.  Marvine,  1873  (Mlcb.  Geol.  Surv.  vol.  1,  pt.  2.  p.  114  and  chart).  Is  cgl.  No.  10 
of  Keweenaw  Co. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  HOI 

According  to  B.  S.  Butler  (U.  S.  G.  S.  I*.  Y.  144,  1929)  is  probably  same  as 
Kearsarge  cgl.  (No.  11). 

Belongs  to  Central  Mine  group. 

Named  for  occurrence  on  Kingston  farm,  on  Keweenaw  Point. 

t Kingston  beds. 

Lower  Devonian : Eastern  New  York. 

J.  M.  Clarke  and  C.  Schuchert,  1899  (Sci.,  n.  s.,  vol.  10,  pp.  874-878).  Kingston  beds, 
the  “upper  shaly  beds”  of  W.  M.  Davis,  which  are  typically  exposed  and  attain  a 
thickness  of  250  ft.  in  vicinity  of  Kingston.  Underlie  Oriskany  b**da  and  overlie 
Becraft  Is.  Top  fin.  of  Helderberglan  group. 

The  name  “Kingston”  being  preoccupied.  It  was  in  1903  replaced  by  Port 
Emu  la.,  which  is  now  included  In  Orlskany  group,  having  been  trans- 
ferred to  that  group  by  Schuchert  in  1903  (Am.  Geol.). 

Kingston  formation. 

Pleistocene:  Jamaica. 

R.  T.  Hill,  1899  (Harvard  Toll.  Mus.  Comp.  Zool.  Bnil.,  vol.  34,  p.  88). 

Kingston  limestone. 

Carboniferous:  British  Columbia. 

C.  Camsell,  1910  (Canada  Geol.  Surv.  Mem.  2,  pp.  47,  54). 

f Kingstown  series. 

Carboniferous:  Central  southern  Rhode  Island. 

A.  P.  Foerete,  1899  (U.  8.  G.  8.  Mon.  33,  pp.  331-347,  and  map,  pi.  31).  Kingstown 
aeries. — Irregularly  alternating  tieds  of  coarse  qtzitlc  as.  (almost  on  arkose).  cgls., 
medium-grained  and  fine-grained  skh.,  and  dark  blue  shales.  Basal  part  consists 
of  100  to  200  ft.  of  arkose  and  cgls.  often  associated  with  much  coaly  sh.  Thick- 
ness 11,200  ft.  Typically  developed  in  South  and  North  Kingstown.  Underlies 
Aquidneck  shales. 

J.  B.  Woodworth.  1899  (U.  S.  G.  S.  Mon.  33,  p.  134).  showed  Kingstown  series  of 
Foerste  as  including  lower  part  of  Rhode  Island  Coal  Measures  and  all  of  Warn 
sutta  fm.,  and  as  resting  on  beds  equiv.  to  Pondvllle  cgl. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  map),  mapped  all  areas  of  Kingstown 
series  of  Foerste  as  Wamsutta  fm.  and  Pondvllle  cgl. 

Kingwood  sand. 

A subsurface  sand,  of  early  Penn.  (Cherokee)  or  late  Miss,  age,  in  central 
and  eastern  Okla..  reported  to  lie  considerably  lower  than  Deaner  sand, 
higher  than  Lyons  sand,  and  to  correlate  with  lower  part  of  I Hitcher  sand 
series.  According  to  Okla.  Geol.  Surv.  Bull.  40Q,  1928,  p.  180,  the  Deaner 
sand  is  Miss. 

Kinlshba  beds.  (In  Supai  formation.) 

Permian:  Southeastern  Arizona  (Fort  Apache  Indian  Reservation). 

A.  A.  Stoyanow.  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4.  pp.  533-536).  [See 
under  Fort  Apache  !«.] 

Kinkaid  limestone.  (Of  Chester  group.) 

Mississippian : Southern  and  western  Illinois  and  adjacent  parts  of 
Kentucky. 

8.  Weller,  1920  (Jour.  Geol.,  vol.  28,  No.  4,  pp.  281-290,  and  No.  5,  pp.  395-416; 
alHo  III.  Geol.  Surv.  Bull.  41).  Kinkaid  Is. — Lb.  and  sh.,  with  possibly  some  thin 
beds  of  bk.  The  lss.  are  of  variable  character,  but  chiefly  hard,  dense,  and  compact, 
breaking  with  splintery  or  concholdal  fracture ; they  are  of  gray,  yellowish,  and 
black  colors,  the  yellow  layers  being  a conspicuous  feature  in  many  outcrops.  Some 
Is.  beds  are  siliceous;  chert  beds  of  greater  or  leas  extent  are  scattered  through 
the  fm. ; one  massive  light-colored  chert  bed  in  lower  part  recognized  over  con- 
siderable area.  The  shales  are  also  of  variable  character,  some  being  almost  pure 
clay,  some  calc.,  some  siliceous,  and  some  more  or  less  sandy  ; and  they  vary  in 
thickness  from  thin  shaly  partings  btw.  the  Iks.  to  beds  15  or  more  ft.  thick.  In 
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color  the  shales  are  black,  gray,  olive  green,  and  red.  Thickness  of  fm.  100  to  1> 
or  more  ft.  Top  fm.  of  Chester  group.  Heretofore  not  recoguiz«*d.  Contain*  d 
Chester  fauna.  Keats  on  Degonla  ss.  with  apparent  conformity.  Uncon.  overlaix. 
by  Fottsville  fm.  Iucluded  in  Clore  fm.  as  mapped  In  previous  repts. 

Named  for  good  exposures  along  Kinkaid  Creek  and  some  of  its  tributaries 
in  Jackson  Co.,  111. 

Kinney  limestone.  (In  Chase  group.) 

Permian : Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condra  and  J.  E.  Upp.  1931  (Nebr.  Geol.  Surv.  Bull.  6,  2d  ser.,  p.  37).  JTtes*) 
/a. — Middle  niemb.  of  Matfleld  fm.  Thickness  12  ft.  In  Nebr.  and  15  ft.  or  mor* 
In  southern  Kans.  In  vicinity  of  Burden.  In  Nebr.  it  consists  of  (descending • 
(1)  Two  mudstone  lss.  separated  by  sb.,  about  1 ft.  8 in.;  (2)  gray  sh.,  5 or  6 
ft.;  (3)  gray  Is.,  5 ft.  or  more.  In  central  and  southern  Kans.  the  lower  1« 
ls*comes  prominent  and  massive  and  the  upper  zone  becomes  about  G ft.  of  xer? 
thin  fossiliferons  Is.  beds  separated  by  sh.  seams,  with  2 or  3 ft.  of  limy 
remaining  as  zone  2.  Underlies  Blue  Springs  sh.  memb.  and  overlies  Wyxnore  sis 
memb.  Type  loc.  is  Burliugton  K.  R.  cut  Just  E.  of  Kinney,  Nebr. 

Kinnick  formation. 

Miocene  (lower)  : Southern  California  (northeastern  part  of  Kern  County). 

J.  I*.  Buwulda,  1934  (Pan-Am.  Geol.,  vol.  01,  No.  4,  p.  310).  Kinnick  fm. — Mainly 
bash-  volcunics,  several  hundred  ft.  thick,  containing,  in  lnterbedded  sediment-, 
the  Lower  Mio.  Phillips  ranch  mammalian  fauna.  Strongly  deformed.  Occur* 
NE.  of  Monolith  [NE.  part  of  Kern  Co.].  Underlies  (probably  uncon.)  Rop**»t& 
fm.  and  rests  on  Wltnet  fm.  with  strong  angular  uncou.  [Derivation  of  nan* 
not  stated.) 

Kinnikinic  quartzite. 

Ordovician  (Middle?)  ; Southern  central  Idaho  (Ouster  County). 

C.  P.  Ross.  1932  (Idaho  correlation  chart  compiled  by  M.  G.  Wllmarth).  Kinnikini 
qtzite. — Massive  light-colored  qtzite  with  local  lenses  of  dol.  and  dolomitic  sb.  and 
some  cgl.  Thickness  3,500  ± ft.  Underlies  Saturday  Mtn  fm.  and  overlies  Raru- 
horn  si.  Named  for  creek  which  flows  Into  Salmon  River  at  Clayton,  Custer  Co. 

C.  P.  Ross,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  p.  947,  etc.).  Kin-nikmio  qtzite  — 
Name  here  definitely  applied  only  to  the  strata  exposed  at  intervals  from  vicinity 
of  Kinnikiuic  Creek  NE.  to  Round  Valley  (near  Challls)  and  the  area  on  both 
sides  of  that  valley.  The  Ord.  strata  along  Morgan  Creek  and  at  N.  end  of  Lost 
River  Range.  S.  of  Ellis,  are  closely  similar  to  and  doubtless  to  be  correlated  with 
Kinnikinic  qtzite.  No  lithologically  similar  strata  exist  in  Halley  quad,  with 
possible  exception  of  parts  of  the  qtzite  members  of  the  2 supposed  pre-Camb.  fm* 
In  Bayhorse  quad,  most  of  Kinnikinic  qtzite  Is  well-bedded,  nearly  pure  qtzite 
in  which  slmly  partings  and  subordinate  amounts  of  shaiy  beds  (partly  calc.)  are 
common.  Thickness  3,500  ± ft.  Fossils  discussed. 

Kinross  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  Michigan  (Chippewa  County). 
See  F.  Leveret t.  U.  S.  G.  S.  P.  P.  154A,  392S).  Named  for  Kinross  Station. 


Kinsman  granodiorite. 

Late  Devonian  or  late  Carboniferous:  Northwestern  New  Hampshire  (Am- 
monoosuc  River  region,  Franconia  and  Moosilnuke  quadrangles). 

C.  R.  Williams,  1934  (Appalachia,  vol.  20,  No.  4.  pp.  69-78).  Kfn#ma»  g ranotliorite 
(Carbf.  f),  exposed  around  Kinsman  Mtn  (Franconia  quad.]. 

M.  P.  Billings  and  C.  R.  Williams,  1935  (Geology  of  Franconia  quad.,  N.  H.,  pp.  9 
20,  map).  Kinttman  quartz  monzonite,  named  for  Kinsman  Notch,  in  MoosilauL* 
quad.,  occupies  much  of  W.  and  N.  parts  of  Franconia  quad,  and  extends  N.  in 
Rumney  and  Plymouth  quads.  Is  white  to  gray,  coarse-  to  medium-grained : in 
places  contains  large  white  crystals  of  potash  feldspar  1 to  2 inches  long.  Is 
younger  than  Littleton  fm.,  and  either  late  Dev.  or  late  Carbf.  Assigned  to  New 
Hampshire  magiua  series. 

See  also  M.  P.  Hillings,  Geology  of  Littleton  and  Moosilauke  quads.,  N.  H.. 
1935. 
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Kinter  sand. 

Ordovician:  Northeastern  Oklahoma  (Oklahoma  City  oil  held). 

D.  A.  McGee  end  W.  W.  Clawson.  Jr.,  1930  (A.  A.  P.  G.  Bull.,  vol.  16,  pp.  966,  974  + ). 
Kinter  aa.- — An  oil  and  gas  horizon,  20  to  SO  ft.  thick.  In  Ord.  rocks  of  Oklahoma  oil 
field,  NE.  Okla.  Base  lies  about  110  ft.  above  Arbuckle  Is.  Variously  known  as 
“Olds,”  “Johnson,"  "Lowery,”  and  "Hoopes.”  Overlies  "Stamper"  zone  aDd  lies 
150±  ft.  below  "llammer-Halndl"  ss. 

This  sand  has  been  correlated,  In  earlier  rejits,  with  basal  part  of  Simpson 
fm.  Named  for  a farm. 

Kintla  argillite. 

Pre-Cambrian  (Belt  series)  : Northwestern  Montana  (Glacier  National 
Park)  and  southern  British  Columbia. 

15.  Willis.  1902  (Oeol.  Soc.  Am.  Bull.,  vol.  13.  pp.  316,  324).  Klntta  argillite. — 
Argillite  and  qtzlte,  thln-beddcd,  maroon  red,  ripple-marked,  sun-cracked,  con- 
taining casts  of  salt  crystals,  also  occasional  beds  of  white  qtzlte  and  some  calc. 
l>eds.  Thickness  800+  ft.  No  upper  limit  seen.  Is  tup  fni.  of  Algunklan. 
Younger  than  Sheppard  qtzlte.  Closely  resembles  Grlnnell  argillite.  Named 
for  occurrence  lu  mtus  on  49th  par.  NE.  of  Upper  Kintla  Luke,  Munt. 

Kinzers  formation. 

Lower  Cambrian : Southeastern  Pennsylvania. 

G.  W.  Stose  and  A.  I.  Jonas,  1922  (Wash.  Acad.  Scl.  Jour.,  vol.  12,  pp.  359,  302-363). 
Kineera  fm. — Siliceous  handed  durk-blue  dol„  resting  on  50  ft.  (in  plucesi  of  blue 
hackly  sh.  (containing  Olenellua  faunal,  and,  at  base,  a few  thin  beds  of  impure 
dol.  Thickness  150  ft.;  8.  of  Welsh  Mtn.  only  25  ft.  Underlies  Ledger  del.  and 
overlies  Vintage  dol.,  the  3 fms.  being  considered  Tomstown  dol.  Named  for 
exposures  In  Pa.  H.  It.  cut  at  Kinzers,  Lancaster  Co. 

iKinztin  Creek  sandstone.  (In  Pottsvllle  formation.) 

Pennsylvanian : Central  northern  Pennsylvania. 

C.  A.  Ashburuer,  1879.  ISee  first  entry  under  t Johnson  Run  sa.l 

Correlated  with  Conuoquenessiug  ss.  by  .1.  F.  Caril  in  1880  (2d  Pa.  Geol. 
Survey  Kept.  L,  p.  82),  also  by  Asliburner  in  1880  ( 2d  Pa.  Geol.  Survey 
Kept.  It).  Thickness  45  to  00  ft. 

Named  for  exitosures  in  Kinzua  Creek  Valley,  McKean  Co. 

Iteplaeed  by  Conuoqueuessing  ss.  nternb.  of  Pottsvllle  fm. 

Kiowa  shale. 

Lower  Cretaceous  (Comanche  series) : Central  southern  Kansas. 

F.  W.  Cragin,  1894  (Colo,  Coll.  Studies,  5ih  Ann.  Pub.,  p.  49).  Kiou-a  ah. — Interiorly 
dark-colored  and  superiorly  light-colored  fosalliferous  shales,  a locally  modifiid 
northern  extension  of  purt  of  Hill's  Comanche  series,  cut  oil  from  main  part  by 
erosion.  Eastern  exposures  rest  on  Cheyenne  ss.,  middle  and  western  exposures 
rest  on  "Bed-beds.”  Overlain  by  brown  sss.  of  middle  Cret.  age  or  by  Tert.  or 
Pleist.  deposits. 

F.  \V.  Cragin,  1805  (Ant.  Geol.,  vol.  16,  pp.  361,  368),  redefined  Kiowa  fth. 
so  as  to  exclude  basal  oyster  lied,  1 '/_■  ft.  thick,  which  he  nutued  Champion 
shell  bed.  In  1806  Crugin  restored  the  oyster  bod  to  Kiowa  sh„  and  that 
classification  has  since  been  followed  by  ull  writers,  and  adopted  by 
U.  S.  Geol.  Survey,  ulso  by  Kans.  Geol.  Survey  (Bull.  9,  1924,  by  W.  II. 
Twenhofel). 

F.  M.  Bullard,  1928  (Okla.  Geol.  Surv.  Bull.  47,  p.  50).  It  may  seem  advisable  to 
separate  Champion  shell  bed  from  the  Kiowa,  especially  If  it  represents  tiny  part 
of  the  Fredericksburg.  Considering  Kans.  area  alone,  the  Champion  may  well  be 
included  with  the  Kiowa,  but  for  convenience  of  description  it  is  here  separated 
from  Kiowa. 

Named  for  Kiowa  Co. 

151627°— 38 -70 
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Kipp  sandstone.  (In  Benrpaw  shale.) 

Upper  Cretaceous:  Southern  Alberta  (Lethbridge  region). 

T.  A.  Link  ami  A.  J.  Cbtlderhose,  1931  (A.  A.  P.  G.  Bull.,  vol.  15.  No.  10.  pp.  12M. 
1236).  Kipp  88. — Top  lies  410  ft.  above  base  of  Bearpaw  sb.  and  150i  ft.  below 
Rye  Grass  ss.  Base  lies  100±  ft.  above  McGrath  ss.  Thickness  40  ft.  Name: 
for  outcrop  on  N.  bank  of  Oldman  River  1(4  mi.  SW.  of  Kipp  Station.  Of  light 
greenish-blue  color;  coarse  locally,  and  readily  distinguished  in  diamond  core* 
A thin  gone  of  glauconitic  sand,  3±  ft.  thick,  lies  30  ft.  above  its  top.  Many 
bentonite  beds  occur  directly  above  upper  ledge  of  this  ss.,  but  very  few  ocro- 
below  it. 

tKirby  clay. 

I. mver  Cretaceous  (Comanche  series) : Central  southern  Kansas. 

(1  N.  Gould,  1898  (Am.  Jour.  Scl..  4tb,  vol.  5.  pp.  170-174).  Kirby  clays. — Yellow 
ish  clays,  area,  below,  reddish  above,  containing  several  beds  of  light-yellow  ss. 
Thickness  20  to  130  ft.  Underlies  Reeder  ss.  and  overlies  Greenleaf  ss.  Include; 
in  Medicine  beds. 

Named  for  Kirby,  or  C.  W.,  or  Fullington  ranch,  on  upper  Medicine  River. 
10  or  12  ml.  W.  of  Belvldere,  Kiowa  Co. 

The  U.  S.  Ueol.  Survey  discarded  this  name  in  1021,  the  beds  to  which  it 
was  applied  being  regarded  as  Kiowa  sh. 

Kirby  granite. 

Age  (?):  Northeastern  Vermont  (Kirby  Township,  Caledonia  County). 

See  under  Knox  Min  granite,  10045. 

Kirk  gas  sand. 

Occurs  in  upper  part  of  section  in  Graham  field,  NW.  part  of  Carter  Co.. 
Okla.,  320  or  400  ft.  below  Moyer  gas  sands  and  250  to  500  ft.  above 
Johnson  oil  and  gas  zone.  Thickness  30  to  125  ft.  According  to  Okla. 
Geol.  Surv.  Bull.  40Q,  1928.  p.  179,  this  sand  is  Perm. ; according  to 
C.  W.  Tomlinson  and  W.  Storm  (A.  A.  P.  G.  Bull.,  vol.  8,  pp.  508-620, 
1924,  and  Okla.  Geol.  Surv.  Bull.  40Z,  1928)  it  is  Penn. 

Kirker  tuff. 

Oligocene:  Western  California  (San  Francisco  Bay  region). 

B.  L.  Clark.  1918  (Calif.  Univ.  rub..  Dept.  Geol.  Bull.,  vol.  11,  pp.  54-111).  Kirker 
tuft. — In  Sobrante  anticline,  in  Concord  quad.,  the  fin.  constats  of  about  100  ft. 
of  fairly  indurated  white  tuff  beds,  which  contain  a few  minor  layers  of  tuffaceous 
as.,  the  fm.  as  a whole  being  very  One  and  homogeneous  in  texture,  and  diseon, 
overlain  by  Concord  fm.  and  underlain  by  San  Ramon  fm.  At  type  loo.  (on 
Kirker  Creek,  N.  of  Mount  Diablo)  the  fm.  consists  of  (descending)  : Tuffare-ous 
as.,  50  ft. : rhyolitic  white  tuff  beds  with  lentils  of  bluish  tuffaceous  ss.,  350  ft. ; 
and  hs..  tuffaceous  toward  top.  50  ft.,  resting  discon,  on  Markley  fm.  and  uncon. 
overlain  by  San  Pablo  fm.  In  latter  region  the  beds  were  included  in  San  Pablo 
by  Turner  (1898)  and  Weaver  (1909). 

Klrker’s  Pass  beds. 

Miocene:  Western  California  (Mount  Diablo  region). 

J.  P.  Smith,  1910  (Jour.  Gent.,  vol.  18.  table  opp.  p.  226).  [Kicker's  Pass  beds  trith 
Santa  Margarita  fauna  apiiears  in  column  headed  "Mount  Diablo  region."  Assigned 
to  middle  Mlo.  und  correlated  with  upper  part  of  San  Pablo.] 

Kirkfield  limestone  group. 

Ordovician : Ontario. 

R.  A.  A.  Johnston,  1911  (Canada  Geol.  Surv.  Summ.  Rept.  1910,  p.  190). 

Kirkland  formation. 

Name  proposed  by  E.  O.  Ulrich  in  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29, 
p.  82),  for  a part  of  Clinton  fm.  of  N.  Y„  Pa.,  and  Md.,  but  practically 
abandoned  by  him  in  1923.  See  explanation  under  Clinton  fm.,  1918  and 
1923  entries. 
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Kirkland  limestone  and  iron  ore. 

Name  proposed  by  G.  H.  Chadwick  in  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29, 
pp.  327-36S),  for  a bed,  6 ft.  thick,  in  the  upper  part  of  the  pre-Rochester 
part  of  Clinton  fm.  See  explanation  under  Clinton  fm .,  1918  entry. 

Kirkland  Lake  series. 

Pre-Cambrian : Quebec. 

M.  E.  Wilson,  1918  (Canada  Geol.  Surv.  Mem.  103,  p.  52). 

Kirkwood  formation. 

Miocene  (middle)  : New  Jersey  Coastal  Plain. 

G.  N.  Knapp,  1904  (N.  J.  Geol.  Surv.  Ann.  Rept.  State  Geol.  1903,  pp.  81-82). 
Kirkwood  fm.  (MIo.),  underlies  Cohanaey  fm.  It  carries  water-bearing  sandB  at 
several  different  strat.  horizons. 

H.  B.  Kfimmcl,  1909  (Jour.  Geol.,  vol.  17,  p.  373).  Kirkwood  fm. — Sand  and  clay, 
100  ft.  thick.  Consists  of  fine  clayey  sand,  10  to  20  ft.  thick  (the  Shiloh  marl 
of  many  repts)  underlain  by  80  to  90  ft.  of  chocolate  or  drab-colored  clay.  Uncon. 
overlies  Shark  River  marl  and  uncon.  underlies  Cohanaey  fm. 

Named  for  exposures  at  Kirkwood,  Camden  Co. 

Kirkwood  sand. 

A subsurface  sand  of  Chester  (Miss.)  age  In  Ind.  that  has  been  correlated 
with  Mooretown  ss.  of  Cumings.  Also  a sand  in  Chester  group  of  111. 
(See  III.  Geol.  Surv.  Bull.  54,  index.) 

Kirtland  shale. 

Upper  Cretaceous  (of  Montana  age)  : Southwestern  Colorado  and  north- 
western New  Mexico. 

C.  M.  Bauer,  1916  (U.  S.  G.  S.  P.  P.  98P).  Kirtland  sh. — Predominantly  clayey. 
Mostly  gray  sh.  with  some  brown,  bluish,  greenish,  and  yellowish  shales,  easily 
weathering  gray-white  ss..  and,  in  upper  part,  the  brown  resistant  Farmington 
ss.  memb.  So  far  as  known  the  fm.  is  of  fresh-water  origin,  although  possibly 
formed  In  deltas  and  lagoons.  Thickness  836  to  1.180  ft.,  Including  Farmington 
ss.  memb.,  which  Is  0 to  455  ft.  thick,  lies  40  to  110  ft.  below  top  of  the  Kirt- 
land and  271  to  830  ft.  above  its  base.  The  Kirtland  grades  Into  underlying 
Fruitlnnd  fm.  and  is  overlain,  with"  apparent  conformity,  by  OJo  Alamo  ss.  Was 
included  in  so-called  Laramie  of  Holmes’  1877  rept.  Named  for  exposures  at 
Kirtland  P.  O.,  San  Juan  Co.,  N.  Mex. 

J.  B.  Reeside,  Jr.,  1924  (U.  S.  G.  S.  P.  P.  134,  pp.  22-25).  Kirtland  8h.  (re- 
stricted).— Consists  of  three  members  (all  of  fluviatile  origin)  : Upper  sh.  memb., 
12  to  475  ft.  thick ; middle  or  Farmington  ss.  memb.,  20—180  ft.  thick ; lower  sh. 
memb.,  271-1,031  ft.  thick.  Grades  into  underlying  Fruitland  fm.  Except  near 
Durango.  Colo.,  the  overlying  McDermott  fm.  seems  to  be  conformable  with  kirt- 
land, and  the  bdy  btw.  the  two  is  arbitrary.  In  Durango  region  the  McDermott 
appears  to  he  uncon.  with  Kirtland.  The  McDermott  fm.  (150  to  200  ft.  thick 
in  San  Juan  Co.,  N.  Mex.)  was  included  in  uppermost  part  of  Kirtland  sh.  of 
Bauer  (1916)  and  in  part  In  Kirtland  sh.  of  Bauer  and  Reeside  (U.  S.  G.  S. 
Ball.  716,  1921).  [For  his  opinion  as  to  age  see  1924  entry  under  Fruitland  fm.] 

Kiser  gypsum  member  (of  Blaine  gypsum). 

Permian : Southwestern  Oklahoma. 

C.  N\  Gould.  1902  (Okla.  Geol.  Surv.  2d  Blen.  Rept.,  pp.  42,  55).  Kiser  gyp. — Soft 
bluish  or  greenish  to  drab  or  gray  gyp.,  1 to  3 ft.  thick,  occurring  in  shales  which 
separate  Chaney  gyp.  below  from  Haystack  gyp.  above.  Included  in  Greer  dlv. 
The  Kiser  is  older  than  Haystack  gyp.,  Cedartop  gyp.,  Collingsworth  gyp.,  and 
Mangum  dol. 

C.  N.  Gould,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  No.  3).  [See  under  Chaney  gyp.  memb.] 

Named  for  Kiser  salt  plain,  on  Elm  Fork,  Greer  Co. 

Kishenehn  formation. 

Tertiary  (Eocene?) : Southern  British  Columbia. 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910,  vol.  2,  p.  86).  Kishenehn 
fm. — Fresh-water  deposit  (lake  beds)  of  Tert.  age,  not  known  to  have  an  exact 
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Btrat.  equlv.  anywhere  else  In  area  covered  by  Commission.  Thickness  of  2S0  t 
is  exposed  in  Flathead  trough  at  Boundary  line;  total  thickness  in  wells  probate 
700  ft.  Tert.  fossils  (Eocene  or  later).  Named  for  Kishenehn  Creek.  I>a«*r 
discovered  same  fm.  near  mouth  of  the  Kishenehn  in  1885,  and  Willis  encounter 
it  in  1001  on  N.  Fork  of  the  Flathead.  He  regarded  it  probably  Mio.  or  Fa- 
[According  to  Daly.  1912  (Canada  Geol.  8urv.  Dept.  Mines  Mem.  38,  sheets  1 a»i 
2)  this  fm.  does  not  extend  into  Mont,  but  stops  at  Int.  Bdy.  Mackenxie.  151-1 
(Canada  Geol.  Surv.  Mem.  87,  p.  31),  spelled  this  name  Kinhinrna,  nnd  Rose.  101* 
(Canada  Geol.  Surv.  Sumtu.  Kept.  1917,  pt.  C,  p.  31),  spelled  it  Kiahenena.] 

Klshwaukee  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Illinois.  (See  M.  M.  Leighton 
16th  Int.  Geol.  Cong.  Guidebook  26,  1933,  p.  51.) 

Kiskatom  formation. 

Middle  Devonian:  Southeastern  New  York  (Greene,  Albany,  Ulster,  an i 
Schoharie  Counties). 

G.  H.  Chadwick.  1932  ( Eastern  States  Oil  nnd  Gan  Weekly,  vol.  1,  No.  17.  p.  7 
Under  the  supposed  •‘Oneonta”  reds  (lower  Ithaca  or  Otsellc  and  older  than  tm» 
Oneonta),  in  Albany  and  Greene  Counties,  are  reds  once  included  in  the  CatskE 
thnt  prove  to  be  of  upper  Hamilton  age.  We  shall  call  them  Kivkatom  red  bed- 
They  occur  only  in  Hudson  Valley. 

G.  11.  Chadwick,  1933  (Sci.,  n.  8..  vol.  77,  pp.  89-87).  A.  G.  Cooper’s  field  work  th> 
summer,  with  which  he  has  kept  me  informed,  has  shown  that  top  of  Hamiltos 
(middle  Dev.)  goes  even  higher  In  the  red  hods  than  I had  supposed.  Publk* 
lion  of  bis  results  will  be  awaited  with  greatest  interest,  but  meantime  It  jun-tc- 
wise  to  extend  term  Kiakatom,  following  the  original  intention,  up  to  top  of  midtfk 
Dev.  reds,  until  such  time  as  these  may  submit  to  subdivision.  Overlies  Ashoka* 

G.  H.  Chadwick,  1933  (Am.  Jour.  8cl.,  5th,  vol.  26.  p.  480),  showed  Kiakatom  roJ 
bed*  as  underlying  Onteora  red  beds  and  overlying  Ashokan  flags. 

G.  H.  Chadwick  and  G.  M.  Kay.  1933  (16tli  Int.  Geol.  Cong.  Guidebook  9A.  pp.  4-7 
Kiakatom  red  bed*  include  the  continental  red  and  gray  shales  and  ass.  that  hart 
been  called  Oneonta,  though  they  are  considerably  older  than  typical  Oneonta. 
which  occurs  farther  W.  They  overlie  Ashokan  bluestone. 

G.  H.  Chadwick,  1935  (Am.  Mid.  Nat.,  vol.  16.  No.  6.  p.  857).  To  the  Hamilton 
red  beds  of  Greene,  Albany.  Ulster,  and  Schoharie  Counties,  N.  Y.,  the  nan>» 
Kiakatom  fm.  is  now  applied,  pending  time  when  this  mass  may  be  more  accurate!* 
subdivided.  The  original  Catskill  fm.  of  Mather  included  all  of  Kiskatom  ( 2,500- 
ft.  thick.  Including  the  Tully)  and  perhaps  a little  of  overlying  beds  of  Genew* 
age,  lint  since  Catskill  has  later  come  to  apply  to  Upper  Dev.  beds.  It  may  be  ber. 
to  let  that  name  continue  to  he  used  for  post-Kiskntom  strata.  Westward  tb' 
Kiskatom  passes  into  the  familiar  marine  beds,  the  Sknneateles,  Ludlowrllle,  an4 
Moscow  of  Hamilton  group. 

Kiski  volcanics. 

Pre-Cambrian : Manitoba. 

F.  J.  Alcock,  1920  (Canada  Geol.  Surv.  Mem.  119,  p.  16). 

Kisner  sand. 

A subsurface  sand,  10  ft.  thick,  in  central  northern  Okla.,  correlated  with 
part  of  Garrison  sh.  (Perm.).  In  Garber  pool  (Garfield  Co.)  it  is  re- 
ported to  lie  at  700  ft.  depth.  See  under  Hoy  sand. 

Kisseynew  gneisses. 

Pre-Cambrian : Saskatchewan. 

E.  L.  Bruce,  1918  (Canada  Geol.  Surv.  Mem.  105,  p.  27). 

Kissinger  sand. 

A subsurface  sand,  of  Penn,  ago,  in  Kissinger  and  Moren  fields.  Young  Co., 
north-central  Tex.,  lying  at  2,400  to  2,500  ft.  depth. 

Kitchener  quartzite. 

Pre-Cambrian:  Southeastern  British  Columbia  and  northwestern  Montana 
(Purcell  Itange). 

R.  A.  Daly,  1905  (Canada  Geol.  Surv.  Summ.  Rept.  1904,  pp.  96-100).  Kitchener 
qtzite. — Hard  sss.  and  argillites  lnterbedded  ; contain  high  proportion  of  disaemi 
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nated  Iron  oxide# ; thin-bedded;  ripple  mark#;  nun  cracks.  Thickness  7,400  ft.  in 
section  along  Int.  Bdy  btw.  Port  Hill,  Idaho,  and  Gateway.  Mont.  Conformably 
underlies  Moyie  argillite  and  conformably  overlies  Creston  qtzite.  The  intrusive 
Moyie  sill  of  gnbbro,  2.500  ft.  thick,  lies  in  middle  of  Kitchener  qtzite. 

R.  A.  Daly,  1912  (Canada  Ueol.  Surv.  Dept.  Mines  Mem.  38.  mup  4,  lir»°30'  to  110°). 
Kitchener  qtzite. — Thin-  to  thick-bedded  greenish-gray  qtzite  and  metargillite ; some- 
what dolomltic  in  places.  Upper  part  is=Siyeli  fm.,  and  lower  part  ls  = Wig- 
wam fm. 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Kept.  Chief  Ast.  1910,  vol.  2,  pp.  128,  257). 
Kitchener  fm.  was  named  for  station  on  Canadian  Pacific  Ily  (in  Kootenay  Prov- 
ince of  B.  C.). 

Kitchi  schist. 

Pre-Cambrian  (Keewatin)  : Northwestern  Michigan  (Marquette  district). 

C.  R.  Van  Hise  and  W.  S.  Bayley,  1895  (U.  S.  G.  S.  15th  Ann.  Rept.,  pp.  490,  492, 
496+).  Kitchi  achiata. — Greenstone  schists  characterized  by  pebble  and  boulder- 
like bodies  scattered  through  them,  which  are  no  well  rounded  that  the  rocks  look 
like  a sedimentary  cgl.  Indeed,  so  conglomeratic  are  their  feature#  that  they  have 
frequently  been  called  Deer  Lake  ogh.  [p.  496].  But  they  are  plainly  basic  tuffs, 
which  have  preserved  their  tuffaceous  character  much  more  perfectly  than  the 
banded  varieties  of  Mona  schists.  Differ  from  Mona  schists  in  composition,  but 
nre  of  about  same  age  as  the  Monu.  Exposed  on  Kitchi  Hills,  in  vicinity  of  Deer 
Lake. 

Kitsalas  formation. 

Triassic  (?):  British  Columbia. 

R.  G.  McConnell,  1913  (12th  Int.  Geol.  Cong.  Guidebook  10,  p.  17). 

Kitsilano  formation. 

Tertiary:  British  Columbia. 

W.  A.  Johnston,  1923  (Canada  Geol.  Surv.  Mem.  135,  p.  23). 

Kittanning  coal  group.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Pennsylvania  and  Maryland. 

J.  P.  Lesley  and  I.  C.  White,  1876  (2d  Pa.  Geol.  Surv.  map  of  southern  Butler 
County I.  [The  block  beneath  Durlington  coal  reads  (descending)  : “ Kittanning 
group.  Kittanning  coal.”  This  map  is  in  library  of  U.  S.  G.  8.] 

J.  P.  Lesley,  1877  (2d  Pa.  Geol.  Surv.  Rept.  H*.  p.  xxiii),  divided  Lower  Productive 
Coal  Measures  [Allegheny  fm.J  into  (descending)  Freeport  c«»al  group,  Kittanning 
coal  group,  and  Clarion  coal  group. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q).  Kittanning  group  extends  from  top 
of  Upper  Kittanning  coal  to  top  of  the  Buhrslone  iron  ore  overlying  the  Ferriferous 
iVanport)  Is. 

G.  H.  Ashley,  1926  (Pa.  Topog.  and  Geol.  Atlas,  No.  65,  Punxsutawney  quad.,  pi.  4, 
p.  28).  Kit  tanning  fm.  Includes  beds  from  top  of  Upper  Kit  tunning  coal  to  top  of 
Van  port  Is.  memb. 

Kittanning  coal  group  is  treated  by  U.  S.  Geol.  Survey  as  an  economic 
memb.  in  middle  of  Allegheny  fm.  In  Md.  it  Includes  Upi>er,  Middle,  and 
Lower  Kittauning  coals  and,  at  base,  Split-six  coal. 

Kittanning  sandstone  member  (of  Allegheny  formation). 

Pennsylvanian:  Western  Pennsylvania  and  eastern  Ohio. 

1.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q).  Kittanning  ( Industry ) aa.  and  ah. — 
In  Beaver  Co.,  I*a.,  is  42  to  50  ft.  thick.  At  Industry,  on  Ohio  River,  it  is  50  ft. 
thick  and  forms  massive  vertical  cliff.  Underlies  Kittanning  tire  clay  [Lower 
Kittanning  clnyj  and  lies  30  ft.  above  Vanport  Is. 

W.  G.  Platt,  1880  (2d  Pa.  GeoL  Surv.  Rept.  H#  p.  283).  Kit  tanning  aa. — Coarse- 
grained to  pebbly  ps.  25  to  40  ft.  thick.  Underlies  Middle  Kittanning  coal  and 
li**B  higher  than  Lower  Kittanning  coal.  Exposed  in  sniull  ravine  btw.  village  of 
Worthington  and  Buffalo  mills,  and  extends  to  W.  edge  of  Worthington,  which 
town  Is  built  on  It.  [As  defined  this  Is  a younger  ss.  than  Kit  tanning  ss.  memb. 
of  generally  accepted  nomenclature,  which  is  older  than  Lower  Kittanning  coal. 
On  p.  xxi  of  this  rept.  J.  I*.  Lesley  says  this  ss.  “might  receive  the  name  of  Pine 
Creek  88.  east  of  the  river,  or  of  Worthington  «h.  west  of  the  river,  because  of  the 
tine  exhibitions  which  it  makes  In  those  localities.”  On  p.  319  Lesley  says  this 
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sr.  “may  be  called  Pine  Creek  ss.  where  It  Is  a cgL  It  usually  comes  under  Kit- 
tanning  Middle  coal,  but  sometimes  occupies  Interval  between  Kit  tanning  Upper 
coal  and  Kittnnnlng  Lower  coal.  Worthington  88.  would  be  a good  mime  for  it.*-] 

I.  C.  White,  1891  (U.  8.  G.  S.  Bull.  65).  Kit  tanning  88.  is  separated  from  overlying 
Lower  Kittanning  coal  by  Kittannlng  fire  clay,  0 to  15  ft.  thick.  IThis  is  defini- 
tion of  Kittanning  ss.  now  in  use.] 

Kittanning  shale.  (In  Allegheny  formation.) 

Pennsylvanian : Western  Pennsylvania. 

I.  C.  White.  1878  (2d  Pa.  Geol.  Surv.  Kept.  Q).  Kittanning  ( Ferriferous ) ah.  and 
ore. — Dark  sandy  shales  with  nodular  iron  ore.  Thickness  35  to  40  ft.  Overlies 
Lower  Kit  tanning  coal.  May  represent  Johnstown  cement  bed. 

I.  C.  White,  1879  (2d  Pa.  Geol.  Surv.  Kept.  Q,).  Kit  tanning  sh. — Sandy  shales.  35 
to  50  ft.  thick.  Overlie  Middle  Kittanning  coal  and  underlie  Darlington  (Upper 
Kittanning)  coal.  Seldom  exposed  in  Lawrence  Co. 

Kittanning  fire  clay.  (In  Allegheny  formation.) 

Pennsylvanian : Southwestern  Pennsylvania. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Kept.  Q).  Kittanning  (Sew  Brighton)  ft  re 
clay. — Underlies  Lower  Kittanning  coal  and  overlies  Kittanning  ss. 

Is  same  as  Lower  Kittanning  clay  of  current  nomenclature.  Is  an  economic 
bed  in  Allegheny  fm.  Has  been  mined  at  Kittanning,  Pa.,  and  at  New 
Brighton,  Beaver  Co.,  Pa. 

Kittanning  limestone.  (In  Allegheny  formation.) 

Pennsylvanian : Ohio. 

E.  Ortdn,  Jr.,  and  S.  V.  Peppel,  1904  (Ohio  Geol.  Surv.  Bull.  3.  p.  92).  applied 
Middle  Kittanning  Is.  and  Loicer  Kit  tanning  Is.  to  2 lss.  occurring  lower  in  Ohio 
section  than  Freeport  Is.  and  higher  than  Lower  Kittanning  (No.  5)  coal. 

Kittanning  formation. 

See  under  Kit  tanning  coal  group , G.  H.  Ashley,  192(5.  The  name  was  first 
used  by  Ashley  in  a table  in  Eng.  and  Min.  Jour. -Press,  vol.  115,  No.  25. 
1923,  pp.  1106-1108,  but  was  not  defined. 

Kittatinny  limestone. 

Cambrian  (Upper,  Middle,  and  Lower?)  and  Lower  Ordovician:  Northern 
New  Jersey. 

H.  D.  Rogers,  1840  (N.  J.  Geol.  Surv.  2d  and  Final  Kept.,  p.  112).  applied  Kittatinny 
Is.  to  the  Is.  “described  in  preceding  page*'*  as  blue  Is.  or  fm.  No.  2 of  northern 
N.  J.  Overlies  white  quartzose  ss.  and  underlies  3,000  ft.  of  dark  argill.  si.  com- 
posing fm.  No.  3.  Thickness  probably  2,000 -f-  ft.  [As  thus  defined  included 
Jackson  burg  Is.  of  present  nomenclature.] 

H.  B.  KUmmel  and  S.  Weller,  1901  (Geol.  Soc.  Am.  Bull.,  vol.  12.  p.  151  ; N.  J. 
Geol.  Surv.  Ann.  Kept.  1900,  pp.  4,  30-40).  Kittatinny  is. — Mostly  dolomitlc  and 
unfossiliferous,  variable  in  texture,  bedding  and  color;  color  usually  blue  or  gray, 
sometimes  nearly  black ; in  places  a pinkish  tinge.  Thickness  2.500  to  3,000  ft. 
Nearly  all  Is.  of  Kittatinny  Valley  and  the  allied  highland  valleys  is  included  in 
this  fm.  Uncon.  underlies  Trenton  Is.  [Jacksonburg  Is.]  and  conformably  overlies 
llardlston  qtzlte.  Contains  Bookman  town  and  Upper  Camb.  fossils.  In  previous 
repts  called  Mag.  Is.  and  “blue"  Is. 

t Kittatinny  sandstone. 

A name  casually  applied  by  H.  D.  Rogers  (N.  J.  Geol.  Surv.  2d  and 
Final  Kept.,  p.  112,  1S40)  to  the  cgl.  later  named  Shaicangunk  cgl. 
Conflicts  with  Kittatinny  is.  of  same  area. 

Kittery  quartzite. 

Carboniferous  (Pennsylvanian?)  : Southwestern  Maine  and  southeastern 
New  Hampshire. 

F.  J.  Katz.  1917  (Wash.  Acad.  Scl.  Jour.,  vol.  7,  p.  198).  Kittery  qtzitc. — Th In- 
bedded  qtzites  and  argillites,  extending,  in  a belt  about  10  ml.  wide,  along  coast 
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from  Saco,  Maine,  to  Portsmouth,  N.  H.,  and  continuing  thence  Inland  In  SW. 
direction  to  Merrimack  River,  where  It  forma  [part  of]  the  Merrimack  qtzite 
of  Mass.  Is  of  Carbf.  (Penn.?)  age. 

F.  J.  Katz,  1917  (U.  S.  G.  S.  P.  P.  108,  p.  108),  Kittery  qtzite. — Banded  flinty 
and  vitreous  qtzites,  subordinate  argillitlc  and  micaceous  qtzites.  some  argillite, 
and  very  thin  beds  of  micaceous  si.  and  schist ; all  fine  grained  and  characteristi- 
cally thin  bedded.  Most  striking  feature  is  a fine  iuterbanding  of  various  tones  of 
dark  gray,  bluish,  chocolate-brown,  and  black  with  a little  light  gray  and  white. 
Is  only  slightly  metamorphosed.  Estimated  minimum  thickness  1,500  ft.;  maxi- 
mum unknown.  In  SW.  Maine  overlain,  conformably,  by  Casco  Bay  group  and 
by  the  In  part  contemp.  Eliot  si.  Overlies  Berwick  gneiss,  either  uncon.  or  by 
fault  contact  Assigned  to  Penn.  (?).  Named  for  exposures  lu  Klttery,  York  Co., 
Maine. 

t Kittitas  system. 

Eocene:  Western  central  Washington  (Puget  Sound  region). 

I.  C.  Russell,  1893  (U.  8.  G.  8.  Bull.  108).  Kittitas  system. — Shales,  sss.,  and 
valuable  coal  seams,  Including  the  coal  at  Roslyn.  Well  exposed  in  W.  part  of 
Kittitas  Co.  Future  study  may  show  it  can  be  subdivided.  Uncon.  overlies 
crystalline  rocks  and  underlies  Columbia  lava. 

I.  C.  Russell.  1900  (U.  8.  G.  8.  20th  Anu.  Rept.,  pt.  2.  p.  118).  "Kittitas  system,** 
provisional  name,  is  divided  luto  Swauk  aud  Roslyn  fms.,  and  "Kittitas*'  abandoned. 

Kitzault  River  formation. 

Jurassic:  British  Columbia. 

G.  Hanson,  1922  (Canada  Geol.  Surv.  Sumni.  Rept.  1921,  pt.  A,  p.  11). 

tKlamath  schists. 

t Klamath  schist  series. 

Pre-Cambrian  (?):  Northern  California  (Klamath  Mountains). 

Terms  used  by  O.  H.  Hershey  (Am.  Geol.,  vol.  27,  pp.  225  245,  1901)  to 
include  Abrams  mica  schist  (sedimentary)  aud  Salmon  hornblende  schist 
(intrusive). 

Klamath  gravels. 

Pleistocene:  Northern  California  (Weaverville  aud  Red  Bluff  quadrangles). 

N.  E.  A.  Hinds,  1933  (Calif.  Jour.  Mines  and  Geol.,  vol.  29,  Nos.  l and  2,  pp. 
120-121).  At  many  places  along  various  canyons  of  Weaverville  quad,  arc 
deposits  of  boulders,  pebbles,  gravel,  and  sand  similar  in  appearance  to  Red  Bluff 
gravels  of  Redding  quad,  but  generally  coarser  in  texture.  Considerably  dissected. 
Present  thickness  50  to  100+  ft.  Apparently  deposited  during  the  Pleist.,  when 
the  streams  were  supplied  with  an  exceptional  amount  of  coarse  detritus.  Rest 
uncon.  on  all  other  fms.  Pleist.  bones  in  Weaverville  quad.  These  gravels  are 
continuous  with  Red  Bluff  deposits  of  Redding  and  Red  Bluff  quads.  Since  they 
are  so  widespread  through  the  canyons  of  Klamath  Mtns,  and  since  they  are  so 
much  coarser-textured  than  the  flood-plain  phase  at  type  loe.  near  Red  Bluff,  writer 
proposes  for  them  the  name  Klamath  gravels.  The  Red  Bluff  is  an  accumulation 
over  a surface  of  1owt  relief  deposited  by  sluggish  streams  and  should  be  designated 
Red  Bluff  phase.  Upstream  this  phase  grades  into  the  coarser  Klamath  type  near 
city  of  Redding.  Part  of  Red  Bluff  as  mapped  by  Dlller  Is  Tehama  fm. 

Klein  sand. 

A subsurface  sand  in  Chester  group  (Miss.)  of  Marion  Co.,  111.  (See  I1L 
Geol.  Surv.  Bull.  54,  index.) 

Klondike  series. 

Pre-Cambrian  (?):  Canada  (Klondike  gold  fields). 

R.  G.  McConnell,  1900  (Canada  Geol.  Surv.  Rept.  on  Klondike  gold  fields,  pp.  8-9). 

Klondike  drift. 

Tertiary:  Canada. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4,  p.  220). 
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Klondike  member.  (In  Columbus  limestone.) 

Middle  Devonian:  Central  Ohio  (Delaware  County). 

L.  G.  Westgate,  192ft  (Ohio  Geol.  Surv.,  4th  scr.,  Bull.  30t  pp.  17,  22-25).  Klondikr 
member. — Blue-gray,  nmtwive,  thick-bedded,  fosslllferous  1b.,  weathering  thin  bedded 
Thick  news  38  to  40  ft.  Top  memb.  of  Columbus  Is.  in  Delaware  Co.  Overlie 
Up.  maorothpris  zoue.  Was  called  Delhi  beds  by  Winchell  (Ohio  Geol.  Surv.,  voL  2. 
p.  296,  1874),  from  old  name  of  Radnor.  Mukes  most  of  Venice  and  Marbleh^s : 
members  of  Swartz.  Best  exposed  at  quarry  of  Scioto  Lime  & Stone  Co.,  popularly 
known  as  Klondike  quarry. 

Klusha  intrusives. 

Tertiary  or  Pleistocene:  Yukon  Territory. 

D.  D.  Cairnea,  1910  (Canada  Geol.  Surv.  Sumra.  Kept.  1909,  p.  51). 

Klutina  group. 

Carboniferous  or  older:  Alaska  (Copper  River  region). 

F.  C.  Schrader.  1900  (U.  S.  G.  S.  20th  Ann.  Rept.,  pt.  7,  pp.  410,  413).  The  YaWe* 
rocks,  roughly  speaking,  extend  N.  to  region  of  Lake  Klutina.  Here  they  form 
base  of  the  mtns,  are  still  exposed  in  lower  reaches  of  gulches,  but  gradually  give 
way  to  a different  class  of  rocks,  which  appear  above  Lake  Klutina  in  upper 
slopes  of  the  mtns  and  extend  into  foothills  at  edge  of  Copper  River  Plateau. 
These  rocks  are  provisionally  called  Klutina  series.  They  form  most  of  tb# 
mtns  about  the  lake  and  seem  to  overlie  Valdes  rocks.  They  consist  of  ml<*m 
schists,  quartz  schists,  sometimes  cherty  or  jnspery,  and  crystalline  Is.  or  marbl- 
Judgiiig  from  lithologic  resemblance  they  may  belong  to  Fortymile  series.  If  w. 
they  are  probably  pre-Sil. 

A.  H.  Brooks,  1906  (U.  8.  G.  8.  P.  P.  45,  p.  256).  Valdez  rocks  rest,  probably  ancon., 
on  Klutina  series. 

T.  Chapin,  1918  (U.  8.  G.  8.  Bull.  C68,  p.  22),  assigned  Klutina  i/roup  to  Carbf.  or 
pre-Carbf. 

Knapp  formation. 

Devonian  or  Carboniferous : Southwestern  New  York  and  northern  Pennsyl- 
vania. 

L.  C.  Glenn,  1903  (N.  Y.  State  Mus.  Bull.  69,  pp.  967—989).  Knapp  beds. — In 
Salamanca  quad,  there  are  beneath  Olean  cgl.  two  thin  cgls.  interbedded  with 
shales  lithologically  very  similar  to  Oswayo  shales.  These  are  doubtless  in  part 
at  least  equivalents  of  grits  and  shales  just  beneath  the  Olean  at  rock  city  and 
which  are  there  Included  in  the  Oswayo.  but  which  evidently  thicken  and  coarsen 
westward  till  they  are  capable  of  differentiation  as  Knapp  fm.  Most  eastern  exposure 
is  at  Knapp's  Creek  Station  (Cattaraugus  Co.,  N.  Y.),  where  there  are  two  coar-* 
beds  separated  by  varying  thickness  of  sh.  Consist  of  (descending)  : 8h..  25  to  30 
ft. ; cgl.,  10  to  15  ft. ; sh.,  30  to  40  ft. ; and  cgl.,  10  to  20  ft.  Overlie  Oswayo 
beds  and  underlie  Clean  cgl.,  probably  uncou.  The  last  Devonic  forms  disappear 
at  top.  Assigned  to  Carbonic. 

C.  Butts,  1910  (U.  S.  G.  8.  Warren  folio.  No.  172).  Knapp  fm.  was  long  known 
in  Pa.  repts  as  “ sub-Olean  cgl.”  It  Ilea  350  to  400  ft.  lower  thau  Shenango  ss., 
with  which  it  has  heretofore  been  correlated. 

The  Knapp,  Oswayo,  and  Cattaraugus  fms.  wore  assigned  to  Carbf.  by  J. 
M.  Clarke  (1903  Hdb.),  by  C.  A.  Hartnagel  (1912  Hdb.),  and  by  E.  0. 
Ulrich  (Geol.  Soc.  Am.  Bull.,  vol.  22,  1911).  They  were  classified  as 
“Devono-Carboniferous”  by  C.  Butts  in  1910  (U.  S.  G.  8.  Warren  folio.  No. 
172),  and  were  assigned  to  Dev.  by  W.  A.  VerWIebe,  1917  (Am.  Jour.  Sci., 
4th  ser.,  vol.  44),  by  G.  H.  Chadwick,  1923  (Geol.  Soc.  Am.  Bull.,  vol.  34, 
pp.  08-09),  1924  (N.  Y.  State  Mus.  Bull.  251,  p.  157),  and  1925  (Geol.  Soc. 
Am.  Bull.,  vol.  86,  pp.  455-464),  and  by  C.  Schuchert  (1924  Textbook  of 
geology).  (See  further  explanation  under  f Bradfordian , which  included 
all  these  fins.) 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  pp.  202-203).  Knapp  fm. 
(revised  Cusnetcago  group)  of  NW.  Pa.  is  here  divided  into  (descending)  : Hay- 
fleld  sh.  memb.  (im  hiding  Littles  Corner  Is.);  Glade  hh.  memb.  ( “Sub-OIean"- 
Knnpp  cgl.)  ; Ridgway  sh.  memb.;  Ludlow  cgl.  memb.  (“Lower  Knapp  cgl.”)  ; and 
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Smcthport  sh.  memb.  or  lower  upper  “Rlceville"  sta.  All  are  of  Miss.  age.  [He 
did  not  explain  relations  of  bis  Glade  ss.  to  Cussewago  ss.,  nor  did  be  define  the 
various  members.  1 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  table  opp.  p.  01,  pp.  61,  103-104), 
replaced  some  of  names  given  in  bis  1033  paper  cited  above,  as  follows : Glade  ss. 
replaced  by  Cobham  ss. ; Rldgway  sh.  replaced  by  East  Kane  sh. ; Ludlow  egl, 
replaced  by  Wet  more  cgl. ; Smethport  sh.  replaced  by  Kushequa  sh. ; and  he  divided 
his  1933  Hayfleld  sh.  into  (descending)  Hayfleld  sh.  [restricted!  and  Tidioute  sh. 
memb.,  the  latter  present  but  only  “meagerly  developed”  at  Hayfield  type  loc.  He 
assigned  all  of  those  beds  to  Miss.,  and  included  them  in  his  Knapp  monothem. 
On  p.  41  he  stated:  “At  base  of  Knapp  sh.  (Kushequa  sh.  of  this  rept.)  there  is 
a faunal  and  lithic  break,**  and  he  drew  Miss. -I)ev.  bdy  at  this  point.  (See  also 
under  his  Knapp  formational  suite  and  his  Knapp  monothem.) 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2,  p.  332),  assigned  his 
llayfield  sh.  and  underlying  fms.  to  Upper  Dev.  (See  Chadwick,  1935  entry  under 
Concwanyo  /m.) 

C.  Butts,  1936  (personal  communication).  Typical  Knapp  fm.  is  only  Cobham  cgl. 
memb.  of  Caster,  and  contains  true  Kiuderhook  fossils.  Caster's  East  Kane  sh. 
and  underlying  beds  are  part  of  typical  Conewango  fm.  of  Warren  folio. 

B.  Willard,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4,  p.  593).  The  Knapp  persists 
far  enough  S.  to  tie  in  with  lower  part  of  basal  memb.  of  the  Pocono,  the  “Berea," 
If,  indeed,  it  is  not  actually  the  attenuated  equiv.  of  that  entire  memb.  [p.  593.1 
In  north-central  Pa.  the  basal  Pocono  or  Knapp  rests  directly  upon  the  Elk  Mtn, 
or  Oswnyo,  depending  upon  whether  the  latter  be  continental  or  marine,  [p.  600.) 

In  view  of  lack  of  agreement  as  to  age  of  Knapp,  Oswayo,  and  Cattaraugus 
fms.  the  U.  S.  Geol.  Survey  at  present  classifies  them  as  Dev.  or  Carbf. 

Knapp  formational  suite. 

Devonian  or  Carboniferous:  Southwestern  New  York  and  northwestern 
Pennsylvania. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  table  opp.  p.  60,  p.  111). 
[Knapp  formational  suite  is  shown  as  occurring  in  lower  part  of  "Cussewago 
stage."  as  underlying  Tidioute  sh.  memb.  (new  name  for  a sh.  which  he  placed 
below  llayfield  sh.)  and  overlying  Kushequn  sh.  inemh.  (new  name),  and  as 
divided  into  3 newly  named  members,  In  descending  order,  Cobham  cgl.  memb.. 
East  Kane  sh.  memb.,  and  Wetmore  egl.  memb.,  and  is  assigned  to  Miss.] 

Knapp  monothem. 

Devonian  or  Carboniferous:  Southwestern  New  York  and  northwestern 
Pennsylvania. 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  voi.  21,  No.  71,  pp.  103-104).  Knapp  monothem 
(Miss.)  as  used  in  this  rept  is  extended  down  to  include  the  chocolate-colored  area. 
(Oswayo-like)  sh.  beneath  lower  cgl.  memb.  of  Knapp  fro.  of  Glenn.  This  sh., 
which  is  here  named  Kushequa  sh.  memb.f  contains  the  very  characteristic  Knapp 
fauna.  Above  the  upper  Knapp  cgl.  memb.  is  also  a sh.  memb.  which  is  part  of 
the  monothem.  Tills  upper  sh.,  which  Is  usually  eliminated  by  the  Glean  non- 
conformity E.  of  Warren,  I’a.,  is  known  as  Hayfleld  fm.  [As  defined  above 
Knapp  monothem  of  Caster  includes  his  Knapp  formational  suite  and  younger  and 
older  beds  than  he  included  under  latter  designation,  and  according  to  his  table 
opp.  p.  61  it  is  — his  Cussewago  monothem  — his  Cussewago  stage.) 

^Knife  slates.  « 

See  under  Knife  Lake  si. 

Knife  Lake  slate. 

Pre-Cambrian  (pre-Huronian  ? and  post-Laurent ian)  : Northeastern  Minne- 
sota (Vermilion  district). 

C.  R.  Van  Hise  and  J.  M.  Clements,  1901  (U.  S.  O.  8.  21st  Ann.  Rept.,  pt.  3,  pp.  401- 
409,  map).  Knife  states. — Named  for  Knife  l4ik«\  where  specially  developed. 
Uncon.  underlie  Gunflint  fm.  and  overlie  Lower  iluronian  iron-bearing  fm. 
[ Agawa). 

J.  M.  Clements,  1903  (U.  8.  G.  8.  Mon.  45).  Knife  Lake  slates. — Slates  of  varying 
characters,  dark-  and  light-colored.  Thickness  2,500 -f  ft.  Conformably  overlie 
Agawa  fm.  and  underlie  Gunflint  fm. 
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C.  K.  Leith,  R.  J.  Lund,  and  A-  Leith,  1935  (U.  8.  G.  S.  P.  P.  184),  redefined  Kmift 
Lake  nl.,  by  including  in  it  Agaim  iron- fin.  memb.  (as  they  designated  it)  and 
underlying  Ogishke  cgl.  tnrmb.;  they  also  removed  It  tentatively  from  Hnronta 
series  and  assigned  it  to  Knife  Lake  eerie*,  of  pre-Huronlan  and  post- Lauren tiat 
age. 

Knife  Lake  series. 

Pre-Cambrian  (pre-Huronian  ? and  post -La u rent ian) : Northeastern  Minne- 
sota (Mesabi  and  Vermilion  districts  and  Rainy  Lake  region). 

F.  F.  Grout,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  5,  pp.  992-995).  Knife  Lab 
series. — Shows  poorly  asaorted  sediments,  with  no  clear  qtzites  or  les.  Uncoa 
underlies  Animikie  series  and  overlies  Keewatin  greenstone.  Includes  Knife  Lake  *1 
and,  at  base,  Ogishke  cgl.,  which  is  erratic  in  occurrence  and  thickness  but  maj 
locally  he  hundreds  of  ft.  thick.  The  Knife  Lake  si.  is  interflngered  with  or 
overlies  Ogishke  cgl.  Recent  (1929)  work  by  J.  W.  Gruner  indicates  the  series  mar 
be  a complex  with  some  unconformities  and  Igneous  activity,  but  in  the  areas 
mapped  slates  and  graywackes  of  fairly  constant  nature  largely  predominate  over 
cgl.  and  volcanic  rocks.  The  slates  are  widely  exposed  at  type  loc.,  Knife  Lake, 
and  extend  W.  far  along  Vermilion  dist.  as  synclines  in  the  area  of  Keewatin 
greenstone.  Has  been  considered  Archenn  or  Lower  Huronian. 

C.  K.  Leith,  R.  J.  Lund,  and  A.  Leith,  1935  (U.  S.  G.  S.  P.  P.  184),  redefined  Knif* 
Lake  si.  (by  including  in  it,  as  members,  the  Agawa  iron-fm.  and  Ogishke  c*gL).  and 
on  the  map  assigned  it  and  contemp.  deposits  In  Ontario  to  the  newly  recognize 
Knife  Lake  series,  herein  classified  as  of  pre-Huronian  and  post-Laurent  tan  age. 
hut  which  may  eventually  prove  to  be  Lower  Huronian.  In  IT.  S.  G.  S.  Mon.  52, 
1911,  these  rocks  were  called  “lower-middle  Huronian.’*  They  rest  with  marked 
uncon.  on  Laurentinn  and  Keewatin  rocks  and  underlie,  with  conspicuous  angular 
discordance,  the  Middle  Huronian  group.  They  are  closely  folded,  metamorpboaed. 
and  intruded  by  granites  of  Algomnn  age. 

Knight  formation.  (In  Wasatch  group.) 

Eocene:  Southwestern  Wyoming. 

A.  C.  Vcfitch.  1007  (Jour.  Geol..  vol.  15.  pp.  517-540).  Knight  or  Coryphodnn  brd*  i* 
proposed  for  upper  part  of  Wasatch  of  SW.  Wyo.  containing  Coryphodon  remain*. 
Named  for  Knight  Station  [Uinta  Co.],  whlrh  is  near  plaee  where  fossils  belonging 
to  this  genus  were  first  found  in  No.  Am.,  and  where  typical  upper  Wasatch  is  well 
developed.  Rests  uncon.  on  Fort  Union. 

A.  C.  Veatch,  1007  <U.  8.  G.  S.  P.  P.  56).  Knight  fm.— Variegated  yellow  and  red 
sandy  clays,  with  Irregularly  bedded  white  and  yellow  sss.  Contains  Coryphodnn 
and  other  animal  remains.  Thickness  500  to  1,500s;  ft.  Top  fm.  of  Wasatch 
group  In  SW.  Wyo.  Underlies  Green  River  fm.  and  uncon.  overlies  Fowkes  fm. 
(middle  fm.  of  Wasatch  group). 

tKnob  sand  stone. 

Mississippian : Indiana  and  western-central  Kentucky. 

D.  D.  Owen,  1856  (Ky.  Geol.  8urv.  Rept.,  vo).  1,  pp.  80  and  00).  Sub-carbf.  ss., 
called  uKnob  fm.”  because  It  weathers  into  conical  hills.  Greenish-gray  argill.  s* 
and  brown  ss,  with  argill.  shnles  in  lower  part,  and  locally  earthy  Is.  beds. 
Thickness  200  to  400  ft.  Overlain  by  sub-carbf.  lss.  and  underlain  by  Dev.  Black 
Lingula  shales. 

Same  as  tKnobstone  fm.  or  group,  but  the  nongeogrnphlc  terms  “Knob  ss." 
and  "Knoiiwsh.”  have  also  been  applied  to  separate  fins,  in  this  group  of 
beds,  which  is  now  called  Osage  group  and  divided  into  several  fms., 
named  (descending)  Holtsclaw  ss..  Rosewood  sh.,  Kenwood  ss.,  and  New 
Providence  sh. 

tKnob  shale. 

A descriptive  term  applied  in  some  early  repts  to  New  Providence  sh.  of 
Ind.,  and  also  to  New  Providence  and  Rosewood  shales. 

tKnob  limestone. 

A descriptive  term  applied  In  some  early  repts  to  the  basal  Miss.  lss.  of  Ind. 
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Knob  Creek  facies. 

Name  applied  by  P.  B.  Sloekdale  (Ind.  Dept.  Cons..  Div.  Geol.  Pub.  98, 
pp.  70,  163,  etc.,  1931)  to  a lithologie  development  of  his  Carwood  fm.  in 
a part  of  southern  Ind. 

Knob  Hill  group. 

Pre-Carboniferous:  British  Columbia. 

O.  E.  Le  Hoy,  1912  (Canada  Ueol.  Surv.  Mem.  21,  pp.  19,  26,  30). 

Knob  Lick  granite. 

Pre-Cambrian : Southeastern  Missouri. 

C.  It.  Keyes.  1895  (Mo.  Geol.  Surv.  Sheet  Kept.  No.  4 (vol.  9).  pp.  18,  19,  24).  Knob 
Lick  granite. — Itather  coarse-grained,  very  compact  granite,  of  reddish  to  bluish 
color.  In  tenure  approaching  porphyrltlc.  Thlekneas  400  ft.  Underlies  Iron  Mtn 
porphyry  in  Mine  La  Motte  dlat.  Assigned  to  Archean. 

J.  Bridge,  1930  (personal  communication).  Knob  Lick  granite  is  now  considered  by 
Mo.  geologists  to  be  probably  Algonktan. 

Named  for  Knob  Lick,  St.  Francois  Co. 

tKnob  Noster  group. 

Pennsylvanian  : Central  western  Missouri. 

O.  C.  Broadhead,  1873  (Mo.  Geol.  Surv.  Prel.  Rept.  on  Iron  Ores,  pt.  2,  pp.  169,  176). 
Knob  Hotter  group. — Shales,  clays,  and  Isa.,  97  ft.  thick.  Including  beds  16  to  33  of 
detailed  section  of  lower  Coal  Measures  from  Sedalla  to  Kansas  City.  Underlies 
Warrensburgb  group  and  overlies  bed  15  of  detailed  section. 

Is  a part  of  Cherokee  sb. 

Named  for  exposures  at  Knob  Noster,  Johnson  Co. 

Knobs-Cherokee  coal  group. 

Name  locally  applied  to  Lance  fm.  of  Rock  Springs  uplift,  Sweetwater  Co., 
SW.  Wyo.  (See  U.  S.  G.  S.  Bull.  702,  1920.) 

tKuobstone  formation. 

tKnobstoue  group. 

Names  applied  in  early  repls  on  Ind.  and  western  Ky.  to  the  Miss,  rocks 
of  Osage  age,  the  term  being  derived  from  tendency  of  Ihe  rocks  to  weather 
into  conical  hills  called  knobs.  Cumlngs  has  proposed  Bnrtivn  group  to 
replace  this  descriptive  term. 

tKuobstone  sandstone. 

A term  applied  in  early  Ind.  repts  to  Holtsclaw  ss.  of  SE.  Ind. 

Knobsville  continental  beds. 

Middle  Devonian:  Central  Pennsylvania  (Fulton  County). 

B.  Willard.  1935  (Geol.  Soc.  Am.  vol.  40,  Proc.  Pal.  Soc.  Feb.  28,  pp.  202,  214,  215, 
221).  In  northern  Fulton  Co.  are  800  to  1.000  ft.  of  freah-waler  beds  of  Humlllon 
(Mabantango)  age  to  which  Knobtville  cgl.  phute  may  be  applied.  They  are  well 
developed  btw.  Knobsville  and  liustontown  and  northward  toward  Fort  Littletou. 
where  they  are  exposed  In  highway  cuts.  Here  Marcellus  black  ah.  passes  up  Into 
wlmt  are  probably  a few  ft.  of  normal  but  barren  Mabantango  shaly  beds,  which 
are  succeeded  by  barren  red  or  green  beds  (the  Knobsville  continental  beds),  which 
continue  upward  Into  post-Hamilton  members  with  no  trace  of  Genesee.  Grade 
laterally  Into  marine  Mahantango  shales  and  ass.  In  places  usurp  most  of  the 
Mabantango.  Contemp.  in  )utrt  with  Montebello  sa. 

Knobtown  sand. 

A subsurface  sand  neur  top  of  Pleasanton  fm.  (Penn.)  of  west -central  Mo. 
Lies  higher  than  Wayside  sand.  Named  for  outcrop  N.  of  Knobtown, 
Jackson  Co.,  on  U.  S.  Highway  50.  sec.  22,  T.  48  N„  R.  32  W.  (See  Mo. 
Bur.  Geol.  and  Mines  57th  Bien.  Rept.,  1933,  pp.  13,  19,  App.  2,  pi.  2.) 
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Knowlton  amygdaloid. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

Name  locally  In  use  many  years.  Used  by  B.  S.  Butler  in  U.  S.  G.  S.  P.  P 
144,  1920.  Tbe  fin.  belongs  in  lower  part  of  Central  Mine  group.  He 
mineralized  part  is  the  Knowlton  lode.  Named  for  occurrence  in  Knowl- 
ton mine,  Ontonagon  Co. 

Knowlton  flow. 

Includes  Knowlton  amygdnloid  and  the  underlying  trap. 

Knox  dolomite. 

Upper  Cambrian  and  Lower  Ordovician:  Tennessee,  western  North  Caro- 
lina, and  northwestern  Georgia. 

J.  M.  Stafford,  i860  Tenn..  pp.  151,  158-159,  204-226).  Knox  dol. — Hvxvy- 

bedded  ridge-making  dolomites  and  las.,  chiefly  dol.,  4.000  ft.  thick.  Lowest  strata 
blue,  oolitic,  and  often  foaaillferoua ; strata  next  above  dark  gray  and  granular; 
upper  strata,  light  gray  with  chert  layers.  Top  fm.  of  Knox  or  Knoxville  group 
Overlies  Knox  iConasauga]  sh.  Underlies  Trenton  or  Lebanon  [Stones  River! 
group. 

In  eastern  Tenn.  underlies  Chlckamauga  Is.,  or  Mosheim  is.,  where  that  Is. 
is  present,  and  overlies  Nolichneky  sh,  (=upper  part  of  Conasauga  sh. 
to  S.).  In  NW.  Ga.  it  rests  on  Conasauga  sh. 

Named  for  development  in  Knox  Co.,  Tenn. 

tKnox  group. 

Cambrian  (Is)wer,  Middle,  and  Upper)  and  Lower  Ordovician:  Kastcrn 
Tennessee,  western  North  Carolina,  northwestern  Georgia,  and  northern 
Alabama. 

J.  M.  Salford,  1869  (Ool.  Tenn..  pp.  151,  158-159,  205-226).  Knox  or  Knoxville 
group. — Ssa.  and  shales,  dolomites  and  Ins.  forming  by  its  outcrops  greater  part  of 
surface  of  East  Tenn.  Valley.  City  of  Knoxville  is  on  ridge  made  of  its  lss.  and 
dolomites,  and  this  circumstance,  together  with  fact  that  the  threefold  typical 
character  of  the  series  is  well  developed  in  Knox  Co.,  1ms  induced  me  to  name  It 
Knoxville  or  Knox  group.  Includes  (descending)  Knox  dol.  (4.000  ft.).  Knox 
sh.  (1.500  to  2,000  ft.),  and  Knox  ss.  (800  to  1.000  ft.).  Underlies  Trenton  or 
Lebanon  [Stones  River]  group  and  overlies  Chilhowee  ss. 

Includes  most  of  Comb,  and  part  of  Ord.,  and  conflicts  with  Knox  dol. 

fKnox  shale. 

Upi>er  and  Middle  Cambrian:  Eastern  Tennessee,  western  North  Carolina, 
northwestern  Georgia,  and  northern  Alabama. 

J.  M.  Salford.  18G0  (Gool.  Tenn.,  pp.  151,  158-150,  204-226).  Knox  ^.—Variegated 
shales,  with  occasional  layers  of  blue  oolitic  doi.  and  Is.;  fossiliferons  in  places. 
Thickness  1.500  to  2.000  ft.  Middle  I'm.  of  Knox  or  Knoxville  group.  Underlies 
Knox  dol.  and  overlies  Knox  ss.  [Rome  fm]. 

Conflicts  with  Knox  dol.  In  Ala.  and  Ga.  replaced  by  Conasauga  sh.  In 
eastern  Tenn.  divided  info  4 fins,  (descending)  : Nolichucky  sh.,  Mary- 
ville Is.,  Rogersville  sh.,  and  Rutledge  Is. 

Named  for  Knox  Co.,  Tenn. 

tKnox  sandstone. 

Lower  Cambrian : Eastern  Tennessee,  western  North  Carolina,  northwest- 
ern Georgia,  and  northern  Alabama. 

J.  M.  Safford,  1869  (Ool.  Tenn.,  pp.  151,  158-159.  203-226).  Knox  — Hard  shales 
and  thin  sss.,  inters! rat iliod  with  heavier  sss..  and  intercalated  with  layers  of  dol. 
Heavier  sss.  often  of  coarse  grain,  sometimes  quartzose.  Thickness  800  to  1.000 
ft.  Strata  often  ripple  marked  uud  sometimes  covered  with  fucoidal  impressions 
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and  ledges.  In  NE.  counties  becomes  more  calc.  Basal  fm.  of  Knox  or  Knoxville 
group.  Underlies  Knox  sh.  and  overlies  Cbllhowee  as. 

Conflicts  with  Knox  dol.  Replaced  by  Rome  fm. 

Named  for  Knox  Co.,  Tenn. 

Knox  sand. 

A subsurface  sand  in  Pottsville  group  (Penn.)  of  eastern  Ky,  also  a sub- 
surface sand  in  SW.  Okln.,  correlated  with  part  of  Wellington  fm. 

(Perm.). 

Knox  gneiss. 

Pre-Cambrian:  Central  southern  Maine  (Waldo  County). 

E.  II.  Perkins  and  E.  8.  C.  Smith.  1925  (Am.  Jour.  Sci..  5th.  vol.  9.  pp.  204-228).  A 
series  of  igneous  and  sod.  gneisses  and  schists  which  have  b«*en  tentatively  grouped 
under  name  Know  gneiss.  The  intruded  material  is  a dark-bluish  quartz  gneiss, 
strongly  foliated  and  even  schistose  In  places.  Biotlte  is  common  but  varies 
greatly  in  amount.  Bedding  almost  entirely  destroyed;  where  shown  is  greatly 
contorted.  Sedimentary  origin  Indicated  by  garnets.  A second  type  of  gneiss  is 
made  up  of  bands  of  light  and  dark  material  a fraction  of  an  inch  thick  ; the 
dark  layers  contain  garnets  and  are  probably  wslimentary ; the  light  layers  are 
feldspathic  and  represent  Igneous  material.  The  third  phase  is  a biotite  gneiss 
which  intrude  the  sed.  gneiss  In  dlkt>s  and  irregular  bodies.  All  gneisses  are 
associated  with  basic  dikes  and  injected  pegmatites.  Knox  gneiss  adjoins  Hogback 
schist  on  E.,  and  is  bounded  on  E.  by  Penobscot  fm.,  of  which  it  may  represent 
a highly  intruded  phase.  Is  probably  pre-Camb.  [Probably  named  for  occurrence 
In  town  of  Knox,  Waldo  Co.] 

On  1933  geol.  map  of  Maine,  by  A.  Keith,  the  rocks  of  this  area  are  mapped 
as  pre-Camb. 

Knox  Mountain  granite. 

Age  (?) : Northeastern  Vermont  (Orange  County). 

C.  II.  Richardson.  1900  (5th  Rept.  Vt.  State  Geol.),  mentioned  Knox  Mtn  granite 
fn  Orange,  NE.  Vt.  (coarser  than  Kirby  granite)  ; Kirby  granite  on  Kirby  Mtn 
(E.  part  of  Kirby  Twp.  Caledonia  Co.];  Barre  granite;  Beth*  l granite;  and 
Woodbury  granite.  The  latter  8 granites  are  now  assigned  to  Dev. 

f Knoxville  group. 

Cambrian  (Lower,  Middle,  and  Upper)  and  Lower  Ordovician:  Tennessee, 
North  Carolina,  Georgia,  and  Alabama. 

See  fKnox  group.  1809  entry. 

Knoxville  formation. 

Lower  Cretaceous  (Shasta  series)  : California  and  Oregon. 

C.  A.  White.  1885  (U.  8.  O.  8.  Bull.  15,  pp.  19-32).  The  strata  of  Shasta  group 
occupy  only  a few  isolated  areas  in  Calif.,  and  are  in  every  case  either  uncon. 
with  rocks  both  above  and  below  them,  or  so  disturbed  that  their  strat.  relations 
are  obscure.  Judged  by  their  fossils,  two  divisions  of  the  strata  are  plainly  indi- 
cated, and  I shall  designate  the  divisions  as  Hometown  beds  and  Knoxville  bed*. 
respectively.  The  Horsetown  beds  have  been  found  mainly  in  Shasta  Co.  and  the 
Knoxville  beds  mainly  In  take,  Colusa,  Contra  Costa,  and  Santa  Clara  Counties. 
The  Knoxville  beds  are  characterized  by  Aucella,  which  Is,  so  far  as  known,  absent 
from  the  Horsetown.  The  Horsetown  fossils  appear  to  represent  the  Gault  and 
the  Knoxville  fossils  to  represent  the  Lower  Neocomian.  There  is  probably  a con- 
siderable hiatus  btw.  the  Knoxville  and  Horsetown  beds. 

J.  8.  Diller  and  T.  W.  Stanton.  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pp.  435—464), 
reported  that  the  Knoxville,  Horsetown,  and  Chico  fms.  grade  into  one  another 
and  show  that  they  are  one  continuous  series  of  deposits.  They  described  the 
Horsetown  as  consisting  of  6,000  ± ft.  of  shales,  sss..  and  cgls.,  and  the  Knoxville 
as  consisting  of  an  Indivisible  mass  of  beds,  20.000  ft.  thick,  chiefly  sh.,  but 
containing  many  sss.  and  calc.  layers,  the  sss.  being  especially  prominent  in  lower 
part.  The  fm.  was  named  for  exposures  at  Knoxville,  Nniui  Co.,  Calif.  Upper 
part  of  tbe  Knoxville  characterized  by  Aucella  crasaicollia  and  lower  part  by 
Aucella  plochH.  [Detailed  sections  and  faunal  lists.] 
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Recent  rcpts  of  some  authors  advocate  restriction  of  Knowvttle  fm.  to  loir-' 
and  larger  part  of  the  Knoxville  of  the  literature,  and  application  ■ 
Paskenta  fm.  to  upper  4.000±  ft.  of  the  Knoxville  of  the  literature,  tL 
Knoxville  restricted  being  assigned  by  them  to  Upper  Jurassic  and  tb* 
proposed  Paskenta  to  Lower  Cret.  (See  under  Paskenta  fm.)  The- 
proposed  modifications  have  not  been  adopted  by  U.  S.  Geol.  Surrey. 

tKnoxville  marble. 

Lower  Ordovician  (late  Chazy)  : Eastern  Tennessee. 

J.  M.  Safford  and  J.  B.  Klllebrew.  1000  (Elements  of  geol.  of  Tenn.,  pp.  106,  117 
121).  Knoxville  m arble. — Rod  and  pray  marble,  380  ft.  thick,  worked  at  ma:~ 
points  In  East  T<*nn.  Is  n variegated  sparry  marble,  to  great  extent  made  up 
fragments  of  fossil  crinoids  and  corals.  The  belt  of  If  runs  lengthwise  throuc 
middle  of  Valley  of  East  Tenn.  Is  found  as  high  ns  Hawkins  Co.  and  as  far  > 
as  McMinn  and  Bradley.  Overlies  Lenoir  Is.  and  underlies  Sevier  sh. 

Replaced  by  Holst  on  marble  lentil  (of  Chickamauga  Is.). 

Named  for  Knoxville,  Tenn.,  near  which  it  is  exposed.  Is  not  the  doL  ot 
which  Knoxville  is  built. 

Knoydart  formation. 

Devonian : Nova  Scotia. 

H.  M.  Ami,  1900  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4.  p.  2f»7 

Knuckle  Island  granite. 

Age  (?)  : Ontario  (Rainy  Lake  district). 

A.  C.  Lawson.  1913  (Canada  Geol.  Surv.  Mem.  40,  p.  99). 

Kodak  white  sandstone. 

Silurian:  Western  New  York  (Rochester  region). 

G.  H.  Chadwick,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  5,  p.  702).  Kodak  white  « 
Introduced  to  replace  "gray  band"  In  Genesee  Gorge  at  Rochester,  which  wa< 
formerly  called,  by  writer  and  others.  Thorold  »*.,  but  which  is  now  known  to  h* 
younger  than  true  Thorold  ss.  of  Niagara  Gorge,  and  of  Clinton  age.  Type  expo- 
sure in  lower  Genesee  Gorge  from  the  lower  falls  to  Kodak  Park,  Rochester. 

J.  T.  Sanford,  1935  (A.  A.  P.  G.  Bull.,  vol.  19.  No.  9,  p.  1390).  Chadwick’s  pr<v 
post-d  new  name  Kodak  hs.  for  "gray  band"  at  Rochester  Is  unnecessary,  for  tb* 
“gray  baud"  there  does  contain  Arthrophycu *,  although  Index  value  of  this  fos-L 
Is  open  to  question. 

Koipato  formation. 

Middle  (?)  Triassic:  Northern  Nevada. 

C.  King.  1876  (U.  S.  Geol.  Expl.  40th  Par.  Atlas,  map  V)  and  1878  (U.  S.  Geol 
Expl.  40th  Par.  vol.  2.  pp.  267-278).  Koipato  group. — Lower  div.  of  Trlaseic  ia 
West  Humboldt  Range.  Consists  of  qfzitic  and  argill.  beds  at  head  of  Buena  Wr* 
Canyon.  To  N.  it  consists  of  argillites  and  siliceous  beds  Interposed  with  alllceou* 
argillites ; no  Is.  beds.  To  this  whole  group  of  schists  and  porphyroids  we  ha™ 
given  the  title  Koipato  group,  from  the  Indian  name  of  West  Humboldt  Ranee 
No  fossils  except  a few  crushed  and  distorted  Kautilus  remains.  Thickness  4.0u*» 
to  6.000  ft.  Underlies  Star  Peak  group  uud  uncon.  overlies  Archean  granite  and 
* schist. 

fKoipatoan  series. 

Triassic  (Middle?) : Northern  Nevada. 

C.  (R.l  Keyes.  1923  (Pan-Am.  Geol.,  vol.  40.  pp.  52,  59,  79).  Kolpotoan  series.— 
Title  adopted  from  King’s  Humboldt  Range  section  of  Mid  Triassic  sss..  2.000  ft. 
thick,  underlying  Staran  series  and  younger  than  Inyoan  series.  Covers  all  Mid 
Triassic  of  Nev.  The  early  title  of  Koipatoan  [Koipato  "series"]  for  entire  Mid 
Triassic  section  of  this  region  Is  probably  too  comprehensive;  and  If  the  section 
in  this  folded  belt  Is  actually  so  thick  as  formerly  considered  several  units  of 
serial  rank  are  doubtless  represented. 

Same  ns  Koipato  fm..  which  was  named  for  development  in  West  Humboldt 
Range,  Humboldt  Co.,  the  Indian  name  for  which  Is  Koipato. 
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Koko  volcanics. 

Latest  Pleistocene  or  Recent:  Hawaii  (Oahu  Island). 

H.  T.  Stearns,  1935  (Geol.  and  gd.  wHter  res.  Island  of  Oahu,  Hawaii:  Dlv.  Uydrog. 
BulL  1).  Koko  volcanic*. — Tuff  and  olivine  basalt;  the  tuff  well  bedded,  llthlc, 
gray  to  brown.  Included  in  upper  part  of  Honolulu  volcanic  series  lq.  v.].  Forms 
Koko  Hoad. 

Kokomo  limestone. 

Silurian  (Cayugan)  : Central  Indiana. 

A.  F.  Foerste,  1904  CInd.  Dept.  Geol.  and  Nat.  Hist.  28th  Ann.  Kept.,  p.  33).  Ko- 
komo l a. — Geographic  name  applied  to  fra.  which  in  previous  Ind.  repts  has  been 
called  “Waterlime."  Thickness  65  to  150  ft.  Fossils  suggest  equivalence  to  Bertie 
or  Lower  Waterlime  bed  in  lower  part  of  Cayugan. 

A.  F.  Foerste,  1909  (Cincinnati  Soc.  Nat.  Hist.  Jour.,  vol.  21,  p.  6).  The  brachiopod 
horizon  at  Kokomo  should  probably  be  distinguished  from  underlying  eurypterid 
horizon  by  a distinct  name,  and  Kokomo  l*.  be  restricted  to  eurypterid  beds,  but  at 
present  no  suitable  name  is  at  hand.  [Kokomo  Is.  continued  to  be  used  as  origi- 
nally defined  until  1927.] 

E.  R.  Cumlngs  and  R.  R.  Shrock.  1927  (Ind.  Acad.  Sci.  Proc.,  vol.  36,  pp.  71-84). 
Kokomo  Is.  of  Foerste  (1904),  which  is  probably  of  Cayugan  age,  consists  of  60  ft. 
of  finely  laminated  impure  Is.,  more  argill.  in  lower  part  and  more  calc,  in  upper 
part;  alternating  lx*ds  of  earthy  material  and  purer  Is.  being  characteristic.  Rests 
uncon.  on  Mississinewa  sh.,  and  is  overlain,  pos-slbly  uncon.,  by  Kenneth  Is.,  a very 
cherty  Is.  1 to  20  ft.  thick,  the  base  of  which  is  exposed  in  Defenbaugh  and  Mark- 
land  Ave.  quarries  in  Kokomo. 

E.  R.  Cumlngs  and  R.  R.  Shrock,  1928  (Ind.  Cons.  Comm.,  Div.  Geol.  Pub.  75,  pp. 
117-135).  In  J927  ivrlters  restricted  name  Kokomo  Is.  to  the  thinly  laminated  Is. 
lying  btw.  Mississinewa  sh.  below  and  a cherty  Is.  above,  containing  the  brachiopod 
horizon  as  exposed  in  Markland  Ave.  quarry  at  Kokomo.  The  brachiopod  horizon 
teas  included  in  overlying  fin.  called  Kenneth  Is.  As  now  defined  Kokomo  Is.  in- 
cludes 45  to  50  ft.  of  finely  lumlnated  argill.  Is.  uncon.  overlying  Mississinewa  sh. 
and  discon,  underlying  cherty  Kenneth  Is.  in  Markland  Ave.  quarry  at  Kokomo, 
and  the  45  to  50  ft.  of  similar  stone  lying  below  the  cherty  Kenneth  Is.  in  Big 
Blue  Hole  and  Kenneth  quarries  W.  of  Logansport.  Varies  in  thickness  from  few 
ft.  to  60  ft.  Fossils  [listed]  writers  consider  of  Cayugan  age  and «=  Bertie  of  N.  Y. 

Named  for  exposures  at  Kokomo,  Howard  Co. 

tKolmakof  series. 

Tertiary  (?)  to  late  Paleozoic:  Southern  Alaska. 

J.  E.  Spurr,  1900  (U.  S.  G.  S.  20th  Ann.  Kept.,  pt.  7.  pp.  161-163,  182).  Kolmakof 
series. — Volcanic  rocks  of  various  types,  changing  laterally  Into  or  Interbedded 
with  volcanic  tuffs,  shales,  Impure  las.,  and  fine-grained  arkoses.  Plant  remains, 
ripple  marks,  etc.  Folded  and  intruded  by  great  masses  of  igneous  rocks.  Plants. 
Outcrops  frequently  along  right  bank  of  Kuskokwim  River  btw.  Kolmakof  and 
beginning  of  low  silt  plain  Just  above  entrance  to  Yukon  portage  route  above 
Kalcbagamut.  Provisionally  correlated  with  Holiknuk  series  and  referred  to 
Cret. 

Now  regarded  as  including  3 or  4 distinct  units:  (1)  Upper  Cret.  sss.  and 
shales  which  are  W.  extension  of  Spurr’s  Holiknuk  series;  (2)  associated 
igneous  rocks  which  are  dikes  and  sills  and  not  lava  Hows;  (3)  late 
Paleozoic  or  early  Mesozoic  tuff  associated  with  Carbf.  Is.;  (4)  possibly 
late  Tert.  volcanic  rocks. 

Kome  beds. 

A name  long  in  use  for  Lower  Cret.  rocks  in  Greenland  that  underlie  Atane 
beds  (Upper  Cret.). 

Komooks  beds. 

Cretaceous:  Vancouver  Island. 

F.  B.  Meek,  1862  (Phlla.  Acad.  Nat.  Bel.  Pror.,  vol.  13,  p.  315). 
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Kona  dolomite. 

Pre-Cambrian  (lower  Huronian)  : Northwestern  Michigan  (Marquette  dis- 
trict). 

C.  R.  Van  Hlse  and  W.  S.  Bayley,  18)15  (D.  S.  G.  8.  15th  Ann.  Rept.,  pp.  523  + ).  Korn 
dot. — Chiefly  cherty  dol.  interstratifled  with  layers  of  al.,  graywacke,  and'  qtxiTf 
and  gradational  sediments.  Thickness  700  ft.,  possibly  1,400  ft.  Conformably 
underlies  Wewe  si.  Grades  into  underlying  Mesnard  qtzlte.  Composes  Kona  HUi* 
on  E.  shore  of  Goose  Lake. 

Konawa  formation. 

Permian  (?) : Central  Oklahoma. 

G.  I).  Morgan,  1024  (Bur.  Geol.  (Okla.)  Bull.  2,  pp.  140-141,  pis.  3,  27,  anti  map! 
Konawa  fm. — Chiefly  typical  red  beds,  such  as  cover  a large  part  of  western  Oklx 
Red  shales  constitute  greatest  thickness  of  strata,  but  coarse  red  sss.  are  oftea 
prominent  and  sometimes  outcrop  over  large  areas.  No  lss.  observed.  Top  of  fm.  i- 
drawn  at  base  of  30 ± ft.  of  coarse  red  and  brownish  red  sss.  that  cap  X.  MulT 
of  Canadian  River  from  bridge  S.  of  Asher  to  N.  edge  of  Stonewall  quad,  and  eon 
stltute  basal  memb.  of  Asher  fm.  The  upward  diminishing  arkoslc  material  coq- 
inon  to  Pontotoc  strata  entirely  disappears  near  base  of  these  sss.  Base  of  fm.  \f 
drawn  at  base  of  typical  red  beds  of  the  area.  Thickness  500  + ft.  Constitute 
upper  part  of  Pontotoc  terranc  [group].  Is  believed  to  overlie  Stratford  fm..  and 
to  overlap  on  it  and  older  rocks.  No  fossils,  hut  is  thought  to  be  early  Perm. 

R.  H.  Dott,  1927  (Okla.  Geol.  Surv.  Bull.  40K,  pp.  7-31).  Writer  is  inclined  tA 
look  upon  Konawa  fm.  as  merely  a lateral  phase  of  Stratford  fm.,  duo  to  depw 
tlonal  factors. 

F.  A.  Melton,  1930  (Okla.  Geol.  Surv.  Bull.  40LL).  Konawa  fm.  may  be  a northern 
gradational  facies  of  Vanoss  and  Stratford  fras. 

Named  for  development  at  and  around  Konawa,  Seminole  Co. 

Koochiching  granite. 

Pre-Cambrian  (Laurentlan)  : Northern  Minnesota  (2  miles  west  of  Rainy 
Lake). 

A.  N.  WInchell,  1897  (Ain.  Geol.,  vol.  20,  pp.  293-299).  Koochiching  granite. — 
Biotite-hornblende  eruptive  granite,  but  very  poor  in  quarts.  Occurs  on  N.  My 
of  Minn.,  2 ml.  W.  of  Rainy  Lake.  Assigned  to  Laurentian. 

Above  is  spelling  adopted  by  U.  S.  Geog.  Bd.  The  name  has  also  been 
spelled  Coutchiching . 

Koolau  volcanic  series. 

Tertiary  (and  possibly  early  Pleistocene)  : Hawaii  (Oahu  Island). 

C.  K.  Wentworth,  1928  (Bernice  P.  Bishop  Mus.  Bull.  30),  and  perhaps  earlier 
publications,  by  others.  On  p.  40  Wentworth  said  Koolau  ba*alt,  the  oldest  fm. 
in  Diamond  Head  region,  makes  up  main  mass  of  NE.  Oahu,  aud  that  next 
younger  Is  a complex  series  of  calc,  reef  fms.  which  Includes  reef  Is.,  marine  calc, 
sss.  and  cgls.,  and  eolian  calc.  sss.  On  p.  42  Wentworth  maps  Koolau  basalt  In 
Diamond  Head  dist. 

II.  T.  Stearns,  1935  (Geol.  and  gd.  water  res.  Island  of  Oahu.  Hawaii  : Dir. 
Hydrog.  Bull.  1).  Koolau  volcanic  scHch. — Includes  all  lava  flows,  intrusive 
rocks,  pyroclastics,  breccias,  and  intercalated  soils  making  up  Koolau  Range 
except  those  concurrent  with  the  erosion  of  the  great  valleys  on  its  slopes,  which 
make  up  only  a very  small  percentage  of  the  bulk  of  the  range.  Its  basalt, 
tuff,  dike  complex,  and  breccia  members  have  each  been  mapped  separately.  Ia 
part  of  its  area  it  overlies,  without  any  apparent  uncon..  Kailua  volcanic  scries 
(which  is  correlated  with  basal  basalt  memb.  of  Walanae  volcanic  series).  It 
differs  from  Kailua  series  in  that  it  is  not  generally  nmygdaloldal  and  has  a much 
fresher  appearance  than  the  Kailua  rocks.  The  main  hulk  of  Koolau  basalt* 
was  probably  erupted  at  same  time  as  upper  basalt  m»*mb.  of  Waianae  volcanir 
series,  but  its  eruption  continued  after  extinction  of  Waianae  volcanic  series,  upon 
which  part  of  Koolau  series  rests  with  eroslonal  uneon.  It  is  overlain,  with 
great  erosiona!  uncou.,  by  Honolulu  volcanic  scries,  of  middle  (?)  and  lat? 
I’lelst.  age. 
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Kootanie  formation. 

Kootenay  formation. 

Lower  Cretaceous:  Alberta  and  British  Columbia. 

Same  as  Kootenai  fm .,  the  spelling  approved  by  U.  S.  Geog.  Bd. 

Kootenai  formation. 

Lower  Cretaceous:  Southern  Alberta  and  British  Columbia  and  Montana 
(widespread  except  in  southern  and  southeastern  Montana). 

Notes  and  News  (J.  W.  Dawson?),  Sci.,  vol.  5,  1885,  pp.  531-532).  Dr.  G.  M. 
Dawson  has  recently  discovered  a remarkable  Jura sso-C ret.  flora  in  Rocky  Moun- 
tains, on  branches  of  Old  Man  River,  Martin  Creek,  Coal  Creek,  and  one  other 
locality  far  to  NW.  on  Suskwa  River.  The  containing  rocks  are  sss.,  shales,  and 
cgls.,  with  seams  of  coal,  In  some  places  anthracite.  It  was  proposed  by  Sir 
William  Dawson,  in  his  paper  before  recent  meeting  of  Royal  Society  of  Canada, 
to  call  these  beds  Kootanie  group,  from  a tribe  of  Indians  who  hunted  over  that 
part  of  Rocky  Mountains  btw.  40th  and  52d  parallels.  The  beds  lie  in  troughs  In 
the  paleozoic  fins,  of  the  mtns,  and  may  be  traced  for  a distance  of  140  mi.  N. 
and  S.  The  plants  found  are  conifers,  cycads,  and  ferns,  the  cycads  being  espe- 
cially abundant.  Some  are  Identical  with  species  described  by  Ileer  from  Jurassic 
of  Siberia,  while  others  occur  in  lower  Cret.  of  Greenland.  No  dicotyledonous 
leaves  have  been  found  in  these  beds,  which  connect  in  a remarkable  way  tlie 
extinct  floras  of  Asia  and  America  and  those  of  the  Jurassic  and  Cret.  periods. 

G.  M.  Dawson,  1880  (Canada  Geol.  Surv.,  n.  s.,  vol.  1,  pp.  126B-134B,  162B-167B). 
Kootanie  series. — Coal-bearing  rocks  of  Bow  Valley  region,  consisting  of  5.000  to 
7,000 ± ft.  of  shales  and  sss.  of  very  varied  texture  and  appearance,  some  cgls., 
and  many  coals,  containing  a flora  of  Lowest  Cret.  age,  and  older  than  the  Dakota 
of  Middle  Cret.  age.  The  flora  has  Jurassic  aftiuith*.  The  series  overlies  Trlassic 
beds  in  S.  part  of  dist.  The  volume  of  strata  btw.  the  coal-bearing  horizon  and 
base  of  overlying  volcanic  rocks  (2,200  ft.  thick)  on  Crow  Nest  Pass  was  estimated 
at  3,350  ft.  and  on  South  Kootanie  Pass  at  2,400  ft.  The  summit  of  Kootanie 
series  is  not  yet  precisely  defined,  but  is  situated  btw.  the  apparently  constant 
coal-bearing  horizon  and  base  of  the  volcanic  beds,  ns  on  North-west  Branch  of 
North  Fork  fossil  plants  believed  to  represent  the  horizon  of  the  Dakota  are  found 
a few  hundred  ft.  below  these  volcanic  beds. 

C.  A.  Fisher,  1009  (U.  S.  G.  8.  Bull.  350,  pp.  28-35),  applied  Morrinon  sh.  (f) 
to  120  to  130  ft.  of  apparently  non-coal-bearing  shales  and  sss.  underlying  a cual- 
hearing  scries  (450  to  475  ft.  thick  In  Great  Falls  region,  Mont.)  which  he  desig- 
nated Kootenai  fm.,  his  Kootenai  fm.  being  overlain  by  Colorado  sh.  It  Is  a ques- 
tion whether  typical  Kootenai  of  Canada  did  not  Include  the  true  Morrison  fm. 

More  recent  Canadian  repts  subdivide  the  Cret.  rocks  of  southern  Alberta 
into  (descending)  Allison  fm.,  Colorado  sh.,  Crowsnest  volcanics,  Blair- 
more  fm.,  and  Kootenay  fm.  According  to  E.  W.  Berry  (A.  A.  P.  G. 
Bull.,  vol.  11,  No.  3,  p.  241,  1927)  the  flora  of  upper  part  of  the  Blair- 
more  is  Cenomanian  (Upper  Cret.),  the  flora  of  lower  part  is  Aptian 
or  Alhian  (both  Lower  Cret.),  and  the  flora  of  the  Kootenay  as  thus 
defined  by  Canada  Geol.  Surv.  is  Barremian  (also  Lower  Cret.).  The 
lower  part  of  Colorado  sh.  is  now  believed  to  be  of  Cenomanian  age 
and  is  therefore  correlated  with  upiier  part  of  the  Blairmore.  The 
Kootenai  fm.  of  Mont,  therefore  appears  to  be  equiv.  to  the  Kootenay 
and  the  lower  part  of  the  Blairmore  of  SW.  Alberta. 

Kootenay  granite. 

Jurassic  (?)  : British  Columbia. 

S.  J.  Schofield,  1912,  1913,  1014,  and  1915  repts  on  East  Kootenay,  B.  C.,  listed  in 
U.  S.  G.  S.  Bull.  740. 

tKootenayan  series. 

C.  [R.]  Keyes,  1924  (Pan-Ain.  Geol.,  vol.  42,  p.  288).  Sss.,  000  ft.  thick,  composing 
all  of  early  Cretaceous  of  Alberta.  [Same  as  Kootenai  fm.] 


151027°—  3 


71 


Digitized  by  Google 


1120  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


I 


Kosciusko  sandstone  member  (of  Lisbon  formation). 

Eocene  (middle)  : Mississippi. 

C.  W.  Cooke,  1925  (IT.  S.  G.  8.  P.  P.  140.  pp.  1.13-135).  Kotdutko  **.  mirmi- 
Designation  proposed  for  the  ledges  of  saccharoidal  to  qtzitic  sa.  exposed  ia 
vicinity  of  Kosciusko,  the  county  seat  of  Attala  Co.,  Miss.,  and  for  unconsolidated 
sands  of  siime  age  in  Miss.  Replaces  preoccupied  name  “Decatur  Hand/’  U 
middle  momb.  of  Lisbon  fm.  and  younger  than  Winona  sand  memb.  of  the  Lisbon 

Roster  Joint  clays. 

Upper  Cretaceous  (Gulf  series)  : Southwestern  Arkansas. 

R.  T.  Hill.  1888  (Ark.  Geol.  Surv.  Ann.  Rept.  1888.  vol.  2,  pp.  79.  81).  Ko*tn 
joint  clays. — Yellow  calc,  clays,  or  “joint  clays,"  as  they  are  locally  railed,  rid? 
In  fossils  of  overlying  and  underlying  fins,  as  well  ns  the  lime  which  has  resulted 
from  their  disintegration.  Greatly  resemble  Exouyra  pondcrosa  marls.  exe*P' 
that  they  have  more  clay  and  less  lime.  Possibly  the  northern  and  thinner  edr» 
of  the  great  Exo'tyra  ponderosa  marls  (Brownstown  marl  restricted]  seen  farter 
south.  Thickness  in  one  section  50  ft.  Younger  than  Big  De  Gray  horizon. 

Named  for  occurrence  at  or  near  Nicholas  Roster’s  house,  sec.  13,  T.  7 S.. 
R.  21  W.,  Clark  Co. 

tRotlo  series. 

Pre-Cambrian  and  lower  Paleozoic:  Southeastern  Alaska. 

A.  H.  Brooks,  1900  (TJ.  S.  G.  S.  21st  Ann.  Rept.,  pt.  2.  p.  357).  On  map  the 
Birch  Creek.  Fortymile.  and  Rampart  series  of  Spurr  and  the  Nusina  series  and 
Tanana  schist  of  my  previous  rept  [U.  S.  G.  8.  20th  Ann.  Rept..  pt.  7.  1900 1 
have  been  grouped  together  under  name  “ Kotlo  aeries.*’  Age  not  established, 
but  assigned  to  Ix)wer  Paleozoic  or  pro-Camb. 

A.  H.  Brooks.  1906  (U.  S.  O.  8.  P.  P.  45.  p.  214).  In  1900  (C.  S.  G.  8.  21st  Ann. 
Rept.,  pt.  2,  pp.  357,  358)  writer  grouped  all  the  gold-bearing  rocks  under  namr 
Kotlo  series,  which  would  include  Birch  Creek,  Fortymile,  and  Rampart  serif*. 
Now  that  more  detailed  studies  have  been  made  “Kotlo”  can  be  dropped. 

Kotsina  conglomerate. 

Jurassic  or  Cretaceous:  Central  southern  Alaska. 

O.  Rohn.  1900  (U.  S.  G.  S.  21st  Ann.  Rept.,  pt.  2,  p.  431.  map.  pi.  52).  Kotsina 
c(jl.~- Massive  cgl.  characterized  by  greenish  color,  seemingly  due  to  material  dr- 
rived  originally  from  green  volcanics.  Occurs  on  Kotsina  River.  Overlain  by 
rocks  that  are  believed  to  be  same  as  Kuskulana  shales  (Triassic). 

This  fm.  is  at  present  classified  as  Jurassic  or  Cret.,  in  absence  of  fossils. 

tKougnrok  group. 

See  under  t Kugruk  group. 

Kowak  clay. 

Pleistocene:  Northwestern  Alaska. 

W.  H.  Dali  and  G.  D.  Harris,  1892  (D.  S.  G.  8.  Bull.  84.  pp.  265,  327,  map).  AoimJt 
clays. — On  left  bank  of  Kowak  River  at  about  W.  long.  158°  Is  a remarkable  day 
bluff,  % ml.  long  and  150  ft.  high,  containing  quantities  of  mammoth  tusks.  They 
are  of  Plio.  or  Pleist.  age.  [In  1898  (U.  8.  G.  8.  18th  Ann.  Rept,  pt.  2.  p.  335) 
Dali  assigned  this  clay  to  Pleist.] 

A.  G.  Maddren,  1907  (Smithsonian  Misc.  Coll.,  vol.  49,  pp.  18-28).  The  Palisades 
form  typical  exposure  of  lacustrine  phase  of  deposits  Spurr  and  Collier  designate 
“Yukon  silts”  and  which  I)nll  has  called  “Kowak  clays.”  They  are  for  most  part 
Pleist.,  as  shown  by  fossils. 

Koyukuk  group. 

Lower  Crelaeoous : Northern  Alaska  (Koyukuk  River  region). 

F.  C.  Schrader,  1902  (Geol.  Soc.  Am.  Bull.,  vol.  13,  p.  246).  Koyukuk  series. — Impure 
pink  and  reddish  Is.  (800  ft.  thick),  si.,  dark  sh.,  some  ss.  and  arkose.  all  more  or 
loss  associated  with  or  intruded  by  igneous  rocks.  Lower  Cret.  fossils.  Corre- 
lated with  Anaktoovuk  series.  Occurs  along  Koyukuk  River  and  may  have  very 
wide  extent  over  Koyukuk  Basin. 
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Krao  limestone. 

Age  (?):  British  Columbia. 

8.  J.  Schofield,  1020  (Canada  Geol.  Surv.  Mem.  117,  p.  16). 

Kreyenhagen  shale. 

Eocene  and  Oligocene:  Southern  California  (Diablo  Range). 

F.  M.  Anderson,  1905  (Calif.  Acad.  Sci.  Proc.,  3d  ser.,  vol.  2,  pp.  163-168).  Kreyen- 
hagen ahales. — Brown  bitumiuous  or  carbonaceous  sh.,  more  or  less  sandy  in  lower 
part  ; 600  ft.  exposed  on  hills  a few  ml.  N.  of  Coalinga,  but  thickens  to  S.  and  8E. 
and  at  Kreyenhagen  wells,  for  which  it  is  named,  it  is  about  900  ft.  thick.  Thins 
to  250  or  300  ft.  at  hern)  of  the  Jacalltos  and  on  Zapata  Chino.  Underlies  Domljean 
sands  and  overlies  A venal  sms.  Of  Eocene  age. 

For  many  years  Kreyenhagen  sh.  has  been  applied  to  beds  described  as 
uncon.  underlying  Vaqueros  ss.  and  overlying  (probably  uneon.)  Tejou 
fin.  in  Coalinga  and  neighboring  districts. 

F.  E.  von  EstorfT,  1930  (A.  A.  T.  G.  Bull.,  vol.  14.  No.  10.  pp.  1321-1336).  Type  loc. 
of  Kreyctihagt  n *h.  is  on  Canoas  Creek,  about  20  mi.  S.  of  Coalinga.  Fresno  Co.  Its 
max.  thickness  In  vicinity  of  Canoas  Creek  and  Big  Tar  Canyon  is  1,000  ft.  It 
consists  of  sh.  with  a very  few  lenticular  beds  of  ss.  and  a few  lenses  or  nodules 
of  Is.  The  ss.  is  common  only  at  base  of  fm.,  where  the  Kreyenhagen  seems  to 
grade  Into  a transitional  friable  white  ss.  interbedded  with  sandy  clay  sh.  which  is 
tentatively  included  in  the  Kreyenhagen.  It  here  overlies,  with  seeming  conformity, 
hut  possibly  with  uncon.,  Doinengine  ss.,  of  tipper  middle  Eo.  age,  and  uncon.  under- 
lies Temblor  ss.,  of  lower  middle  Mio.  age. 

O.  P.  Jenkins,  1931  (Min.  in  Calif.,  Rept.  State  Min.,  vol.  27,  No.  2,  pp.  141-149).  A 
dual  type  loc.  was  originally  given  for  Kreyenhagen  nh.  The  name  was  applied  to 
shales  on  Reef  Ridge,  8.  of  Coalinga,  lying  btw.  Avenai  and  Temblor  sss..  whereas 
the  originally  collected  Foraminifera  employed  to  determine  the  age  of  the  Kreyen- 
bngen  came  from  shales  N.  of  Coalinga,  beneath  Doinengine  ss.  The  Federal 
Survey,  however.  In  area  N.  of  Coalinga,  mapped  as  Kreyenhagen  the  series  of 
diatomaceou*  strata  lying  above  the  “Tejon’’  (Doinengine)  and  below  the  “Vnqueros” 
(Temblor).  In  this  series  are  now  found  2 unconformities  which  divide  it  Into  3 
distinct  units  und  account  for  previous  conflicts  in  stratigraphic  correlation.  The 
upper  uneon.  Is  at  base  of  I,edo  zone  (probably  Olig),  which  zone,  0 to  150  ft.  thick, 
lies  uncon.  Is-neath  Temblor  ss.  and  uncon.  on  sh.  and  ss.  of  Ollg.  or  Eo.  age,  which 
is  eroded  away  in  places.  The  name  Kreyenhagen,  as  used  in  present  discussion, 
represents  certain  organic  shales  (not  yet  definitely  assigned  to  any  one  age,  though 
probably  Eo.  or  iiossibly  Olig.)  lying  discon,  on  hilly  western  side  of  Sun  Joaqiilu 
Valley,  above  known  Eo.  sss.  ami  sandy  shales  (variously  called  Domengine,  Tejon, 
Mtganoft,  or  Marlines t).  They  contain  white  diatomite  beds  at  top.  The  Kreyen- 
bagen  is  not  known  to  be  Eo.,  but  inference  is  made  by  writer  that  it  is  prob- 
al,ly=type  Tejon,  which  is  definitely  Eo.  Writer  places  tipper  bdy  of  Kreyenhagen 
sh.  at  first  uneon.  encountered,  the  uncon.  overlying  beds  in  Cantua-Panoche  region 
consisting  of  ss.  ami  sh.  of  Eo.  or  Oiig.  age.  This  sh.  series  is  considered  by  writer 
to  include  more  strata  N.  of  Coalinga  than  it  does  farther  S.  on  Reef  Ridge,  on 
Kreyenhagen  Ranch,  where  Kreyenhagen  wells  are  loeuted,  but  it  is  correlated, 
without  hesitancy,  by  writer  with  the  siliceous  phase  of  Kreyenhagen  sh.  of  Reef 
Ridge  and  Canoas  Ori'ek,  regarded  as  first  type  loc.  of  fm.  On  Reef  Ridge  writer 
is  inclined  to  place  lower  bdy  of  Kreyenhagen  at  base  of  the  siliceous  sli.  and  above 
the  sandy  clay  zone  in  which  diagnostic  Eo.  fossils  (Foraminifera  and  Mollusca) 
have  been  found  In  abundance.  The  beds  above  this  sandy  clay  zone  are  siliceous. 

G.  D.  Hanna,  1933  (A.  A.  P.  G.  Bull.,  vol.  17.  No.  1,  p.  84).  There  is  considerable 
objection  among  Calif,  geologists  whereby  Anderson  and  Pack's  error  in  interpreta- 
tion of  F.  M.  Anderson’s  name  “Kreyenhagen’*  is  perpetuated.  Some  geologists 
believe  “Kreyenhagen’’  should  be  allowed  to  lapse  because  it  was  originally  applied 
by  F.  M.  Anderson  to  2 distinctive  units  8.  of  Coalinga  (in  Canoas  Creek),  and  N. 
of  Coalinga  he  expressly  excluded  the  part  of  section  to  which  Anderson  and  Pack 
subsequently  transferred  the  name.  The  first  available  name  which  was  actually 
assigned  to  the  fm.  and  about  which  there  Is  no  ambiguity  is  “Lillis  fm.,  Ruckman,** 
Merriam,  1915.  There  seems  to  bo  general  agreement  that  the  fm.  is  a distinctive 
ami  muppuble  unit  and  deserves  a distinctive  name.  There  probably  will  be  less 
confusion  If  we  continue  to  use  “Kreyenhagen”  in  its  erroneous  and  restricted  sense 
than  if  we  attempt  to  establish  the  unfamiliar  but  strictly  applicable  term  “Lillis.’’ 
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W.  1*.  Woodring.  1934  (Map  and  structure  sections  of  Kettleman  Hills).  Kreyr* 
hagen  ah.  ( Eo . and  Olig.T)  | according  to  micropaleontologic  evidence!  under!}*-* 
Temblor  ss.  (Mlo.)  and  overlies  A venal  ss.  (Bo.). 

W.  P.  Woodring,  March  1937  (personal  communication).  Type  Kreyenbagen  «of 
Reef  Ridge)  is  Eo. ; to  N.  of  Coallnga  anticline  it  is  Eo.  and  Olig.  ; lu  Kettlemau 
Hills  it  is  Eo.  and  Olig.  (?). 

See  also  under  Lilli * sh. 

Krider  limestone.  (In  Sumner  group.) 

Permian:  Eastern  Kansas  and  southeastern  Nebraska. 

G.  E.  Condrn  and  J.  E.  Upp,  1931  (Nebr.  Geol.  Surv.  Bull.  6.  2d  ser..  p.  60* 
Krider  la. — Middle  menib.  of  Enterprise  fm.  Consists  of  (descending)  : (1)  I.lgh: 
gray  to  buff  Is..  1 to  1%  ft.;  (2)  olive-drab  to  gray  calc,  massive  sh.  weathering 
buff,  with  usually  a thin  calc,  concretion  near  middle,  2*£  ft. ; (3)  light-gra? 
to  buff  massive  Is.  weathering  buff.  1 U2  ft.  Thickness  4 % to  0 ft.  from  Nebr.  to 
southern  Kans.  and  Okla.  Underlies  Paddock  sh.  menib.  and  overlies  Odell  sb. 
tnemb.  Type  loc.  road  cut  % mi.  S.  of  Krider,  Gage  Co.,  Nebr. 

R.  C.  Moore,  1936  (Kans.  Geol.  Soc.  10th  Ann.  Field  Conf.  Guidebook,  p.  12‘. 
discarded  Enterprise  and  treated  Krider  Is.  as  basal  meinb.  of  his  Nolans  Is. 
(new). 

Kruger  schist. 

Carboniferous  (?):  Southern  British  Columbia  and  central  northern 
Washington. 

R.  A.  Daly.  1900  (Geol.  Soc.  Am.  Bull.,  vol.  17.  pp.  329-376).  Kruger  aehiata. — 
Apparently  Paleozoic  (probably  late  Carbf. ) schists,  qtzites,  greenstones,  and  other 
rocks,  that  occur  on  the  roughly  tabular  Kruger  Mtn. 

Kruger  alkaline  body. 

Tertiary:  Southern  British  Columbia  and  central  northern  Washington. 

R.  A.  Daly.  1906  (Geol.  Soc.  Am.  Bull.,  vol.  17,  p.  349).  Crops  out  on  W.  surface 
of  Kruger  Mtn  plateau. 

R.  A.  Daly.  1912  (Canada  Geol.  Surv.  Dept.  Mines  Mem.  38.  map  12.  1 19°30*  to 
120°).  Kruger  alkaline  body. — Ma lignite  and  eleollte  syenite. 

tKugruk  group. 

Ordovician,  Silurian,  and  Devonian  (?)  : Northwestern  Alaska  (Seward 
Peninsula). 

A.  J.  Collier.  1902  (IT.  S.  O.  S.  P.  P.  No.  2,  p.  21.  map).  Kugruk  group. — Ls*. 
and  calc,  beds,  argillites,  mica  schists,  graphitic  schists,  many  intrusive  masses 
of  schistose  greenstone.  Fossils  (found  at  1 loc.  only)  indicate  Upper  Sil.  or 
Dev.  age,  Schuchert  says.  May  bo  In  part  Mesozoic.  Rests  conformably  on  Port 
Clarence  Is.  Is  upper  part  of  Nome  group,  of  which  Port  Clarence  Is.  Is  lower 
port.  [The  map  shows  Kugruk  Mtn  In  midst  of  these  rocks  and  Kugruk  River 
flowing  through  them,  but  it  seems  that  the  river  is  Kougarok  River,  instead 
of  Kugruk  River,  and  that  the  rocks  should  have  been  called  Kougarok  fjroup.] 

Further  work  proved  that  the  Iss.  Included  in  Kugruk  group  as  above 
defined  are  Port  Clarence  Is.  (Sil.  and  Ord.),  and  that  the  schists  are 
younger  and  of  Dev.  or  Sil.  age.  The  name  Kugruk  group  has  there- 
fore been  discarded  (see  A.  J.  Collier,  U.  S.  G.  S.  Bull.  328,  1908.  pp. 
01-02,  65),  as  has  Kougarok  group. 

Kummer  series.  (In  Puget  group.) 

Eocene:  Western  Washington  (Puget  Sound  region). 

G.  W.  Evans,  1912  (Wash.  Geol.  Surv.  Bull.  3,  pp.  42—49).  Kummer  aeriea. — Top  div 
of  Puget  fm.  Id  King  Co.  Chiefly  coarse-grained  light-colored  sss.  with  numerous 
sh.  and  clay  beds  and  9 coals  that  are  worked  at  Kummer  mine.  V*  nil.  S.  of 
Kummer.  Basal  475  ft.  of  light-colored  or  white  massive  ss.  with  nodules  or 
boulders  of  harder  as.  is  called  Kummer  as.,  and  Is  line  of  div.  btw.  Kummer  and 
underlying  Frnnkliu  series.  Total  thickness  of  Kummer  series  1,751  ft. 

Kummer  sandstone. 

Eocene:  Western  Washington  (Puget  Sound  region). 

See  under  Kummer  series. 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  H23 

Kupikipikio  basalt. 

Kupikipikio  black  ash. 

Pleistocene  (late)  : Hawaii  (Ouhu  Island). 

C.  K.  Wentworth,  1926  (Bernice  P.  Bishop  Mub.  Ball.  30,  pp.  40,  41,  42,  44). 
Kupikipikio  basalt. — Basalt  flow  covering  higher  part  of  Kupikipikio  Point.  Is 
similar  to  Kaimukl  basalt,  but  evidence  is  lacking  for  any  surface  connection 
btw.  the  two  flows.  Rests  on  Diamond  Head  tulT.  Believed  to  be  essentially 
contemp.  with  Kupikipikio  black  ash  and  with  Kulmuki  basalt. 

Same  ns  Black  Point  basalt  of  II.  T.  Stearns.  The  meaning  of  Kupiki- 
pikio is  Black  Point. 

Kusheqna  shale  member.  , 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania. 

K.  E.  Caster.  1934  i Bulls.  Am.  I*aL,  vol.  21,  No.  71.  table  opp.  p.  01,  pp.  47,  103). 
The  Misnissippian  purt  of  Ricevllle  sh.  is  here  named  Kushequa  sh.  and  included 
in  has**  of  Oil  Like  series.  It  is  basal  meiub.  of  Knapp  monothem.  and  overlain 
by  Wetinore  cgl.  merab.  Is  normally  dark-brown  to  limonitic  brown  aren.  sh.,  not 
materially  different  from  underlying  Oswayo  sh.  Fossils  throughout.  Includes, 
near  middle.  Marvin  Creek  Is.  zone. 

In  his  1933  rept  Caster  named  this  sh.  8mcthport  sh.  metnb. 

Caster  drew  base  of  Miss,  at  base  of  this  sh.,  but  Chadwick  (Geol.  Soc. 
Am.  Bull.,  vol.  46,  No.  2.  1935)  tentatively  drew  top  of  Dev.  at  base  of 
Berea  (Oorry)  ss. 

Kushtaka  formation. 

Oligoccue  or  Miocene : Southeastern  Alaska  (Controller  Bay  region). 

G.  C.  Martin,  1905  (U.  8.  G.  S.  Bull.  250.  p.  14).  Kushtaka  fm. — Series  of  coal- 
bearing strata  exposed  In  valley  of  Bering  River  and  its  tributaries  and  on  shores 
of  Lake  Kushtaka.  Consists  of  at  least  many  hundred  and  probably  several 
thousand  ft.  of  sh.,  arkosic  ss.,  and  coal  seams.  Lower  Inly  may  be  taken  at 
base  of  lowest  coal  In  Controller  Bay  region  or  at  first  mappable  strut,  break 
below  that.  Upper  limit  may  be  taken  at  top  of  highest  coal  or  at  next  suc- 
ceeding strat.  break.  Distinguished  from  Katalln  fm.  (which  lies  in  an  adjacent 
belt  to  8. ) by  presence  of  coal  seams,  predominance  of  as.  over  sh.,  and  coarse- 
ness of  sediments.  Probably  overlies  Kntalla  fm.  Contains  Kenal  fossils. 

G.  C.  Martin,  1900  (U.  8.  G.  8.  Bull.  284,  p.  66),  gave  thickness  of  Kushtaka  fm. 
as  3.500  to  4.000  ft. 

G.  C.  Martin,  1908  (IT.  8.  G.  8.  Bull.  335,  pp.  24,  30),  gave  thickness  of  Kushtaka 
fm.  in  Controller  Bay  region  as  2.300 ± ft.,  and  applied  new  name  Stillwater  fm. 
to  1,000+  ft.  of  sh.  and  ss.  underlying  (probably  conformably)  Kushtaka  fm.  on 
W.  shore  of  Kushtaka  Lake.  Did  not  mention  any  coal  in  Stillwater.  This 
may  or  may  not  be  a restriction  of  Kushtaka  fm.  He  also  stated  that  Kushtaka 
fm.  occupies  part  of  crest  ami  much  of  E.  slope  of  Kushtaka  Ridge,  and  that 
largest  known  area  extends  In  broad  belt  from  E.  edge  of  Kushtaka  Glacier  to  NE. 
edge  of  area  ma|>pcd.  The  fm.  overlying  the  Kushtaka  he  named  Tokun  fm. 

N.  L Taliaferro,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  3,  p.  771).  “Writer  sug- 
gests that  Tokun  fm.  is —lower  part  of  Katulla  fm.,  or  the  beds  he  herein  names 
Split  Creek  rnemb.,  and  that  this  is  undiTlnin  by  Kushtaka  fm.,  which  probably 
owes  its  position  to  a thrust  fault,  now  burled  beneath  Bering  Luke  and  the 
mud  flats  fronting  Bering  Glacier,  along  which  it  may  have  overridden  the  later 
Kntalla  fm.” 

Kuskokwim  gravels  and  silts. 

Pleistocene:  Central  southern  Alaska. 

J.  E.  Spurr,  1900  (U.  8.  G.  8.  20th  Ann.  Rept.,  pt.  7.  pp.  175-176).  Kuskokichn 
gravels  and  silts. — Stratified  glacial  drift,  coarse  stratified  glacial  gravel  and  snnd 
filling  bottom  of  Ptarmigan  Valley  on  W.  side  of  divide  btw.  the  Skwentna  and 
the  Kuskokwim.  Of  Pielst.  age. 

Kuskulana  formation.  . 

I'pper  Triassle:  Alaska  ( Kotslna-Kiiskuluna  district). 

O.  Holm,  moo  (U.  S.  G.  S.  21,1  Ann.  Rept.,  pt.  2,  pp.  423,  424,  433).  Kutkulana 
shales. — Hurd,  ringing,  highly  siliceous  grits,  shales,  slates,  and  some  schists, 
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nil  much  fractured  nnd  seamed.  Occur  along  valley  of  Kusknlana  River  and  r 
tributaries.  Assigned  to  Trlasslc. 

F.  II.  Moffll,  1923  (U.  S.  G,  8.  Bull.  745).  Kutkulana  fm. — Definition  n»odi> 
so  as  to  include  the  lss.,  which  are=*°Nizlna  Is.,  as  well  as  the  overlying  McCzr.r; 
sh. 

Kuzitrin  formation. 

Devonlan(?):  Northwestern  Alaska  (Seward  Peninsula). 

A.  H.  Brooks,  G.  B.  Richardson,  and  A.  J.  Collier,  1901  (Reconn.  In  Cape  Nob* 
and  Norton  Bay  regions.  Alaska,  in  1900:  U.  S.  G.  8.  Spec.  Pub.,  p.  28,  m*F 
Kuzitrin  aerie*. — Mass  (2,000  to  3.000  ft.  thick)  of  schistose  rocks  characters-! 
by  large  percentage  of  graphite,  and  as  a rule  very  aren.  Type  rock  is 
jointed  graphitic  quart*  schist.  Intercalated  graphitic  slates  not  uncommon,  an 
the  schists  sometimes  very  calc.,  especially  toward  top,  approaching  impure 
Underlies  Nome  series  and  overlies  Kigluaik  series.  Typically  exposed  in  KUItui 
Mtns.  Named  for  Kuzitrin  River  along  whose  lower  course  It  is  well  expos'd. 

Kyle  sandstone. 

Tertiary:  Southeastern  Nevada. 

C.  [R. ] Keyes,  1923  (Pan-Am.  Geol..  vol.  40,  pp.  52.  79).  Kyle  saa. — Clays,  sand* 
and  gravels  occupying  abandoned  canyon  of  Old  Vlrgen  f Virgin)  River.  Compo*- 
upper  fin.  of  Vlrgen  [Virgin!  series.  Thickness  1,000  ft.  Named  for  exposure 
at  Kyle  Station,  in  Meadow  Valley,  below  Caliente  [BE.  Nev.J.  “Pliocene  perhtp* 

Labadie  limestone  member  (of  Nelagoney  formation). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

C.  F.  Bowen,  1918  (U.  8.  G.  8.  Bull.  686F,  p.  45).  Labadie  la. — Where  best  develop*, 
is  a crystalline  Is.  of  steel-gray  color  on  fresh  surface;  on  weathered  surface  up*** 
part  In  brownish  and  lower  part  gray.  Thickness  8 to  10  ft.  on  the  point  ? 
of  Mission  Creek  in  NE*4  sec.  36,  T.  28  N.,  R.  10  E.,  but  only  3 to  4 ft.  i r. 
N.  of  that  place.  Thins  so  rapidly  to  N.  that  It  cannot  be  recognize*]  N.  of  E 
quarter  corner  of  Bee.  24  but  a Is.  o In.  thick  at  about  same  horizon  was  le: 
at  several  places  farther  N.  In  Twjm  28  and  29  N.,  R.  10  E.  Lies  175^  fr 
below  middle  bod  of  Oread  Is.  and  65  ft.  above  lower  FutMJina-bearing  la. 

I).  E.  Winchester,  K.  C.  Heald  et  al.,  1918  (U.  8.  G.  8.  Bull.  686G.  p.  60).  Labadn  It 
is  first  Is.  of  any  prominence  below  Oread  Is.  (In  T.  25  N..  R.  10  E. ),  which  8 
about  180  ft.  stratigraphlcaiiy  above  it.  In  N.  part  of  Twp  it  consists  of  rut 
benches,  each  2±  ft.  thick,  separated  by  10 ± ft.  of  gray  sh.  ; outcrop  n>* 
recognized  W.  of  Bird  Creek.  Is  both  overlain  and  underlain  by  gray  *lt 
In  which  are  thin  beds  of  ss.  Lies  40 ± ft.  below  Cochabee  ss.  and  00  ;t  ft.  abuw 
Cheshewalla  ss. 

Named  for  Labadie  Point,  see.  9,  T.  26  N.,  R.  10  E.,  Osage  Co. 

Labahia  member  (of  Goliad  formation). 

Pliocene:  Central  Texas. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232,  pp.  530,  752,  754).  Labahia  tncmb  %* 
Goliad  fm. — Top  memb.  of  Goliad  fm.  in  central  Tex.  Consists  of  (descending)  : (U 
Upper  sb.  (grayish  white,  medium-  to  fine-grained,  cross-bedded  In  places,  massif 
in  other  places)  ; (2)  middle  marl  (greenish-gray,  pink,  or  reddish  calc,  city 
containing  white  calc,  nodules)  ; (3)  lower  ss.  (grayish-white,  medium  to  coarse 
grained),  in  places  grading  into  calc.,  cross-bedded  cgl.  lentils  that  change  lateral!? 
into  massive  and  poorly  bedded  layers.  Overlies  Lagarto  Creek  memb.  1* 
typically  expos'd  along  Ban  Antonio  River  near  I .a  Bahia  Mission.  8.  of  Goliad. 

La  Belle  series. 

Pre-Cambrian : Quebec. 

F.  F.  Osborne,  1035  (Quebec  Bur.  Mines  Rept.  Minister  Mines  1934-35.  pt.  E. 
pp.  15,  23.  map). 

Laberge  series. 

Jurassic  or  Cretaceous:  Yukon  Territory. 

D D.  Calrnes.  1910  (Canada  Geol.  Surv.  Summ.  Kept.  190b,  p.  50). 
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Labette  shale  (distinct  formation  In  Kansas  and  Oklahoma). 

Labette  shale  member  (of  Henrietta  formation)  In  Missouri. 

Pennsylvanian:  Eastern  Kansas,  northwestern  Missouri,  and  northeastern 
Oklahoma. 

E.  Haworth.  1808  (Kane.  Univ.  QeoL  Burr.  vol.  3,  pp.  38-37.  02,  04,  100).  Ixibette 
shales.  suggested  by  G.  I.  Adams,  In  field  notes,  (or  shales,  with  some  ss.,  coal 
streaks,  and  thin  las..  30  to  76  ft.  thick,  underlying  Pawnee  Is.  and  overlying 
Oswego  [Fort  Scott]  Is. 

Has  for  years  been  treated  as  middle  memb.  of  Henrietta  fm.  In  Mo.  In 
Kans.  the  Henrietta  has  for  years  been  treated  as  a group  by  U.  S. 
Geol.  Survey  and  the  Labette  as  a fm.  In  Okla.  the  Labette  sh.  Is  also 
treated  as  a fm.  According  to  recent  repts  It  Includes  Islington  coal. 
(See  under  Cherokee  sh.)  R.  C.  Moore.  1088  (Kans.  Geol.  Surv.  Bull. 
22),  has  discarded  Pleasanton  and  Henrietta  fms.  and  treats  Labette 
sh.  as  a fm.  in  his  Marmaton  group.  " 

Named  for  exposures  at  Labette,  Labette  Co.,  Kans. 

+Labette  beds. 

Pennsylvanian : Eastern  Kansas. 

L.  C.  Wooster,  1006  (The  Carbf.  rock  system  of  eastern  Ksns. ).  Labette  beds  Include 
(descending)  Pawnee  is.,  Labette  sh.,  and  Fort  Scott  Is. 

Preoccupied.  Same  as  Henrietta  fm. 

I .a  Blche  shales. 

Cretaceous  (Upper) : Alberta. 

R.  G.  McConnell,  1803  (Canada  Geol.  Burv.  Ann.  Rept.,  vol.  5,  pt.  1,  pp.  27D-28D). 

+ Labrador  system. 

See  1877  entry  under  Pcmigetrassct  series  (Paleozoic). 

See  also  U.  S.  G.  S.  Bull.  3«).  pp.  555-559,  1900. 

The  name  originated  with  C.  II.  Hitchcock. 

Labrador  formation. 

Quaternary:  Canada, 

H.  M.  Ami,  1000  (Roy.  Soc.  Canada  Proc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4,  p.  222). 

tLabradorian. 

A name  applied  in  some  early  Canadian  repts  to  all  and  to  part  of  the 
Laurentian  series  (pre-Camb.).  Named  for  development  In  Labrador  and 
for  prevalence  of  mineral  labradorite,  which  was  named  for  Labrador. 
(See  U.  S.  G.  S.  Bull.  380,  1909,  index.)  The  name  appears  to  have 
originated  with  W.  E.  Logan  and  T.  S.  Hunt. 

La  Brisca  formation. 

Age  ( ?) : Mexico. 

R.  T.  Hill,  1004  (Greene  Consolidated  Gold  Co.  [Prospectus],  p.  10). 

La  Carriere  shale. 

Cretaceous:  Trinidad. 

G.  A.  Waring,  1026  (Johns  Hopkins  tTniv.  Studies  in  geol..  No.  7,  p.  38). 

I.nckawanna  sandstone.  (In  Pnoono  formation.) 

See  under  Roaring  Branch  ss. 

Laekawaxen  conglomerate. 

Upper  Devonian:  Northeastern  Pennsylvania. 

I.  C.  White.  1882  (2d  Pa.  Geol.  Surv.  Rept.  G„  p.  73).  Lackavaxen  cgl. — Separated 
from  overlying  Montrose  red  sh.  by  30  ft.  of  greenish  gray  sss.  and  from  under- 
lying Delaware  flags  by  350  ft.  of  sss.  and  shales.  Thickness  60  ft.  [On  later 
pages  of  above  rept  (pp.  04,  99—101,  156.  157,  163)  this  cgl.  Is  Included  in  his 


S 

Digitized  by  Google 


1126  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


Delaware  River  flags,  and  is  described  as  a very  massive  pebbly  bed.  30  to  75  t 
thick.  Exposed  a short  distance  below  Lackawaxen  village  and  at  other  plac* 
in  Lackawaxen  Twp,  Pike  Co.] 

I.  C.  White,  1883  (2d  Pa.  Geol.  Surv.  Rept.  G.).  Lackaxcaxen  cgl.  (also  Lackaxcvxf* 
flsh  cgl.)  underlies  Delaware  flag  series. 

The  Lackawaxen  cgl.  of  I.  C.  White’s  Huntingdon  County  rept  (2d  Pi. 
Geol.  Surv.  Kept.  Ta,  1885)  was  renamed  Saxton  cgl.  memb.  of  Chcmu*> 
fm.  by  C.  Butts  in  1918,  because  of  doubt  that  it  is  same  as  typin 
Lackawaxen  cgl.  of  NE.  Pa. 

G.  II.  Chadwick.  1933  (Pnn-Ani.  Geol.,  vol.  60,  No.  2,  p.  105).  Lackatoaxrn  cgl.  <*' 
White  has  turned  out  to  b«‘  flgmentary. 

B.  Wlllnrd,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  4.  pp.  591-592).  Writer  hi. 
yet  to  find  type  loc.  of  White’s  lackawaxen  cgl.  White  made  much  of  it  a*  « 
key  bed.  but  he  erred  In  trying  to  correlate  local  pebble-beds  in  fresh-water  ftrh. 
in  the  NE.  counties  with  marine  cgls.  in  NW.  and  south-central  areas. 

Lac  la  Belle  conglomerate. 

Pre-Cambrian  (Keweeuawun) : Northern  Michigan  (Keweenaw  County). 

L.  L.  Hubbard.  1898  (Mich.  Geol.  Surv.  vol.  6.  pt.  2.  pp.  67-72.  pi.  4).  [Lor  la  B** 
cgl.  as  mapped  occurs  Just  N.  of  Lie  la  Belle,  Keweenaw  Co.,  and  Its  strat.  pc-  • 
tion  is  some  distance  below  Bohemia  cgl.J 

A.  C.  Lane,  1911  (Mich.  Geol.  Surv.  Pub.  6,  geol.  ter.  4,  p.  225),  described  Lac  u 
Belle  cgl.  as  first  marked  cgl.  beneath  a heavy  series  of  ophites,  with  a very  beity 
one  (the  Mabb  ophite?)  Just  ubove. 

Belongs  to  Bohemian  Range  group,  and  according  to  B.  S.  Butler  it  mu; 
be=  Baltic  (No.  3)  cgl.  or  it  may  be  younger. 

Lac  La  Rouge  series. 

Pre-Cambrian  ( Laurent ian)  : Saskatchewan  and  Manitoba. 

W.  Mclnnes,  1910  (Canada  Geol.  Surv.  8»ram.  Rept.  1909,  p.  153). 

Laclede  sandstone. 

Upper  Cambrian:  Central  Missouri. 

G.  II.  Scherer,  1905  (Brndley  Geol.  Field  Sta.  Drury  Coil.  Bull.,  vol.  1.  pi.  2.  pp 
59,  61,  62).  Friable  gs.,  weathering  dark  brown,  called  Laclede  9».  by  Sbeptir-1 
Included  in  Elvins  fm.  Probably  ^ Fourth  ss.  of  Swallow.  Well  exposed  imro.- 
dintely  S.  of  hotel  at  DecaturvMle,  Camden  Co. 

E.  M.  Shepard,  1916  (letter  dated  Jan.  29,  1916),  stated  that  this  was  not  publish*-*: 
by  him,  but  was  provisionally  used  in  carbon  prints  given  his  students  for 
work. 

J.  Bridge,  1930  (personal  communication),  stated  it  is  probably  part  of  Elvina  fm 

Probably  named  for  Laclede  Co. 

Lacolle  conglomerate. 

Ordovician:  Southern  Quebec. 

T.  II.  Clark  and  II.  W.  McGerrigle,  1936  (Geol.  Soc.  Am.  Bull.,  vol.  47,  No.  5. 
pp.  665-674). 

Lacoste  series. 

Pre-Cambrian : Quebec. 

F.  F.  Osborne,  1935  (Quebec  Bur.  Mines  Rept.  Minister  Mines  1934-35,  pt.  E,  pp 
18.  22.  map). 

La  Cruz  marl. 

Miocene:  Cuba. 

T.  W.  Vaughan,  1918  (Wash.  Acad.  Sci.  Jour.,  ■vol.  8,  p.  276). 

Lac  Soul  series. 

Pre-Cambrian : Ontario. 

E.  M.  J.  Burwash,  1922  (Jour.  Geol.,  vol.  30,  p.  395). 
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La  Cygne  shale  member. 

Pennsylvanian:  Eastern  Kansas. 

It.  C.  Moore,  1020  (Kans.  Geol.  Surv.  Bull.  6,  pt.  2,  pp.  18,  21,  28).  La  Cygne  ah. 
memb. — Top  memb.  of  Mnrmaton  fin.  Overlies  Lenapah  Is.  memb.  and  underlies 
llertha  Is.  memb.  of  Kansas  City  fm.  Consists  of  125  to  150  ft.  of  shales  and 
intercalated  sss.,  with  some  thin  discontinuous  beds  of  Is.  Has  previously  been 
incorrectly  called  Pleasanton  eh.  Nuraed  for  town  of  La  Cygne,  Llnu  Co.  [In 
errata  pasted  on  cover  of  Bull.  0.  LaCygne  ah.  is  withdrawn,  b«*cause  same  as 
Dudley  ah.] 

R.  C.  Moore,  1936  (Knns.  Geol.  Surv.  Bull.  22.  pp.  58,  67,  73),  discarded  Dudley  ah., 
introduced  Memorial  ah.  for  the  beds  overlying  Lenapah  Is.  and  extending  up  to 
uncoil,  at  top  of  Des  Moines  “series'*  as  restricted  by  Moore,  aud  abandoned 
La  Cygne  sh.  ( — Memorial  sh.  and  Bourbon  fm.). 

Set*  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmnrth,  1930. 

Laden  town  diabase. 

Upper  Triassic:  Southeastern  New  York  (Rockland  County). 

C.  A.  Ilartnngel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  92).  Lndentoicn  diabase 
(ISW  KQmmel). — This  is  small  area  of  trap  in  Rockland  Co..  N.  Y.,  on  W.  border 
of  Newark  beds  near  Ladentowu,  and  about  2 mi.  from  extreme  W.  end  of 
main  Pullsnde  trap,  and  may  or  may  not  be  connected  with  It.  The  area  is 
chiefly  interesting  in  that  to  some  extent  it  shows  a ropy  flow  structure  indicative 
of  an  Intrusive  sheet.  [The  compiler  does  not  find  that  Kthnmel  1899  used  this 
name,  but  he  did  mention  the  rocks  near  Ladentown,  N.  Y.] 

Ladign  sandstone. 

Lower  Cambrian:  Eastern  Alabama. 

E.  A.  Smith.  1888  (Ala.  Geol.  Surv.  Kept.  Prog.  1884-88.  geographic  map  of  Ala.). 
Ladiga  ( Putadam ) as. — Underlies  Coosa  Valley  (Knox)  sh.  and  ss.  and  overlies 
Talladega  (Ocoee)  group.  [Only  definition  is  on  map  legend.] 

Probably  same  as  Wcisnor  qtzite. 

Named  for  Lndigu,  Calhoun  Co. 

Ladner  series. 

Jurassic:  British  Columbia. 

C.  E.  Cairnes,  1924  (Canada  Geol.  Surv.  Mem.  139,  p.  45). 

Ladore  shale.  ( In  Kansas  City  group,  Kansas.) 

I^adore  shale  member  (of  Kansas  City  formation,  Missouri). 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska*  northwestern  Mis- 
souri, and  southwestern  Iowa. 

O.  I.  Adams.  1904  (U.  8.  G.  S.  Bull.  238.  pis.  1,  2).  Ladore  ah. — Sh.  [7  ft.  thick, 
judging  from  description  of  Bronson  fm.  on  p.  17 J shown  on  maps  as  ovorlying 
Ilerthu  Is.  and  underlying  Mound  Valley  [Bethany  Falls)  is.  in  Iola  quad..  Kans. 
Included  in  Bronson  fm.  [Tills  definition  conforms  to  that  of  Hinds  and  Greene, 
1915] 

From  1912  until  1932  the  Ladore  sh.,  3 to  40±  ft.  thick,  was  included  in 
Kansas  City  fm.  (or  group),  the  U.  S.  Geol.  Survey  treating  the  Kansas 
City  as  a fm.  in  Mo.  and  Iowa  and  as  a group  in  Kans.,  where  minor 
subdivisions  of  these*  deposits  hud  been  named. 

R.  C.  Moore  and  G.  E.  Condra  in  1932  (correlation  charts)  restricted  Ixtdore  ah. 
to  basal  part  of  the  unit  to  which  it  had  previously  been  applied,  and  introduced 
8 new  names  for  the  rest  of  the  Isidore.  They  treated  Ladore  as  top  fm.  of 
their  Bourbon  group  (new  name  for  lower  part  of  their  Bronsou  group  of  previous 
repts),  and  defined  it  as  underlying  Schubert  Creek  Is.  (banal  memb.  of  their 
Swope  is.)  and  as  overlying  Unlontown  Is.,  which  appears  to  correspond  to  the 
Hertha.  hut  Moore  In  his  May  1,  1935.  table  of  Penn.  fins,  of  Kans.  (Kans.  Geol. 
Surv.  Bull.  20.  table  opp.  p.  14)  placed  his  Uniontown  Is.  a considerable  distance 
below  Herthn  Is. 

N.  D.  Newell.  May  15.  1935  (Kans.  Geol.  Surv.  Bull.  21),  placed  restricted  Ladore  ah., 
7±  ft.  thick,  above  Hertha  Is.  and  below  Swope  Is.  in  Johnson  and  Miami  Counties 
of  NE.  Kans.,  but  stated  (p.  26)  that  the  Ladore  of  southern  Kans.  may  Include 
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beds  up  to  base  of  Bethany  Falls  Is.  This  classification  therefore  recognise* 
definitions  of  Lndore  sh.,  the  larger  one  of  which  corresponds  to  Ladore  ah.  o i 
Hinds  and  Greene. 

R.  C.  Moore,  1936  (Kans.  #3eol.  Surv.  Bull.  22,  p.  82).  Ladore  s/k.  Includes  bed> 
btw.  top  of  Hertha  Is.  and  base  of  Swope  la.  In  region  N.  of  Erie.  Kans . ttw 
top  of  Ladore  sh.  is  base  of  Middle  Creek  memb.  of  8wope  Is.,  but  S.  of  Rr» 
where  Middle  Creek  Is.  is  absent,  the  top  of  Ladore  is  considered  to  extend  up  t. 
base  of  Bethany  Falls  Is.  The  latter  condition  obtains  at  type  loc.  of  the  Lador* 
and  recognises  the  probable  inclusion  at  top  of  Ladore  of  southern  Kan*.  o' 
sh.  — Husbpuckney  and  Middle  Creek  members  of  Swope  fm.  The  Middle  Cr.  b 
belongs  to  the  cyclothem  that  includes  Bethany  Falls  Is.,  and  should  not  t* 
left  as  a parting  in  Ladore  sh. 

The  U.  S.  Geol.  Survey  has  not  yet  had  occasion  to  give  consideration  t« 
these  Innovations  in  the  Penn,  classification  of  Kuns.  for  use  In  its  publ. 
cations.  See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  1906. 

Named  for  exposures  at  Ladore,  Neosho  Co.,  SE.  Kans. 

Ladronesian  series. 

A term  introduced  by  C.  R.  Keyes  (8ci.,  n.  s.,  vol.  23,  p.  921,  and  Am.  Jour 
Scl.,  4th,  vol.  21,  pp.  298-800,  1906)  for  0 to  200  ft.  of  Carbf.  fPenn.1 
shales,  said  to  uneon.  underlie  his  Manzanan  series  and  to  overlie  hi$ 
Socorran  series  (las.)  in  SW.  part  of  N.  Mex.  Appears  to  be  named  for 
Sierra  Ladrones,  30  mi.  N.  of  Socorro,  N.  Mex. 

Ladystep  intrusives. 

Devonian  (Middle  or  Upper):  Quebec  (Dartmouth  River  area). 

I.  W.  Jones,  1935  (Quebec  Bur.  Mines.  Rept.  Minister  of  Mines  1934—35.  pt.  I». 
pp.  16,  19-21).  Serpentine,  amphibolite,  and  diorlte. 

Ladystep  volcanlcs. 

Silurian  or  Ordovician:  Quebec  (Dartmouth  River  area). 

I.  W.  Jones,  1935  (same  reference  as  for  Ladystep  Intrusives).  Consist  of  volcano 
flows  and  tuff. 

tLady  Washington  sandstone. 

Pennsylvanian:  Southwestern  Indiana  (Spencer  County). 

E.  T.  Cox,  1871  (Ind.  Geol.  Surv.  2d  Ann.  Rept.,  pp.  145,  146,  160,  298).  ,rLo4y 
Washington”  ss. — Heavy-bedded  coarse-grained  brownish-red  ss.,  forming  high  bluff 
on  Ohio  River  at  Rockpoiut,  Spencer  Co.  Referred  to  millstone  grit. 

Probably  same  as  Mansfield  ss. 

See  also  under  t Martha  Washington  8*. 

fLafayette  formation. 

Cretaceous,  Eocene,  Neocene,  and  Pleistocene:  Coastal  Plain  of  southeastern 
United  States. 

E.  W.  Hilgard.  1891  (Am.  Geol.,  vol.  8,  p.  130).  Lafayette  (Quaternary)  adopts 
by  McGee,  LeConte,  Loughrldge,  dnd  Hilgard  to  replace  Orungo  sand  and  Apporrur 
tox  fm.  Named  for  Lafayette  Co..  Miss.,  where  I first  discriminattKl  it  from 
Eocene  sands.  Overlies  Grand  Gulf  rocks. 

W J McGee,  1891  (U.  S.  G.  S.  12th  Ann.  Rept.,  pt.  1,  pp.  347-621),  published  a 
treatise  on  Lafayette  fm.  in  which  he  defined  it  (p.  497)  as  a bed  of  loam,  sand, 
and  gravel,  with  several  minor  elements,  notably  kaolin  or  kaolinlc  clay,  com 
minuted  silica  or  siliceous  clay,  etc.,  In  geographic  distribution  coinciding  approx 
with  Coastal  Plain  of  SE.  United  States.  Thickness  a mere  veneer  to  200  ft 
or  more  about  mouth  of  the  Mississippi.  Separated  from  the  newer  Columbia  fni 
by  the  strongest  uncoil,  of  Coastal  Plain.  In  structural  composition  the  fra.  is  a 
unit,  varying  from  place  to  place  In  local  characters  yet  indivisible  throughout  its 
area  of  250.000  sq.  mi.,  save  on  arbitrary  grounds.  Position  in  biotic  scale  un- 
known, its  menger  flora  combining  Laramie  (Cret.)  and  Pleist.  or  modern  feature*, 
and  its  still  more  meager  fauna  representing  the  entire  Neocene.  It  is  a littoral 
deposit  of  materials  carried  into  Atlantic  Ocean  and  Gulf  of  Mexico  by  rivers 
still  iu  existence  when  the  laud  stood  front  200  to  800  ft.  lower  than  today  and 
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when  the  waters  of  ocean  and  gulf  extended  50  to  500  ml.  Inland  of  present  coast. 
The  Lafayette  fm.  as  now  defined  was  ft. at  discriminated  in  north  Miss,  in  1855 
and  1856  by  Dr.  E.  W.  Hilgard,  and  was  named  by  him  after  Lafayette  Co.,  in 
which  it  is  typically  developed.  It  was  then  considered  Quat.  (or  Pleist.).  (Am. 
Geol.  1801,  vol.  8,  p.  130.)  [On  p.  502  McGee  gave  a table  showing  that  Lafayette 
fm.  Included  deposits  of  Cret.  (Tuscaloosa),  Eocene  (Orange  sand  of  Salford,  I860, 
and  I-agrangc  of  Loughridge).  Neocene  (Orange  sand  of  Salford,  1888,  and 
Appomattox  of  McGee),  and  Pleist.  ages  (Lafayette  of  Hilgard,  Orange  sand  of 
Hilgard  (1860)  and  other  writers,  Columbia  of  McGee),  etc.] 

E.  W.  Hilgard,  1882  (Am.  Jour.  Set..  3d,  vol.  43,  pp.  380-402).  Lafayette  fm.  may  he 
either  Tert.  or  Quat.  It  is=  "Orange  sand,”  which  is  now  dropped  by  agreement. 
It  underlies,  usually  uncon.,  Port  Hudson  (-=  Columbia  of  McGee)  and  uncon.  over- 
lies  Grand  Gulf  beds. 

In  succeeding  years  the  term  Lafayette,  fm.  came  to  be  generally  applied 
throughout  Atlantic  and  eastern  Gulf  Coastal  Plains  to  the  thin  fm. 
underlying  Columbia  group  and  assigned  by  most  writers  to  late  Plio., 
but  considered  by  other  writers  to  be  early  Pleist.  The  U.  S.  Geol.  Survey 
early  accepted  the  Tert.  age  of  this  deposit,  and  in  1909  adopted  Plio.  (f) 
as  its  specific  age  designation,  based  chiefly  upon  studies  of  T.  W.  Vaughan. 
As  work  in  Southern  States  progressed  the  undesirability  of  retaining 
Lafayette  fm.  became  apparent  to  most  workers,  the  name  having  been 
applied  to  different  deposits  in  different  areas,  and  E.  W.  Kerry  having 
shown  that  the  typical  deposits,  in  Lafayette  Co.,  Miss.,  belong  to  Wilcox 
group  (Eocene).  In  1915  the  U.  S.  Geol.  Survey  abandoned  Lafayette  fm. 
and  adopted  Citronellc  fm.  (see  G.  C.  Matson,  1916,  U.  S.  G.  S.  I’.  P.  98L 
and  9SM)  for  the  nonmarine  Plio.  deposits  of  Gulf  Coastal  Plain  extend- 
ing from  western  Fla.  into  Tex.  and  northward  Into  Miss.  The  deiiosits 
formerly  included  in  so-called  Lafayette  fm.  of  N.  J.,  Del.,  Pa.,  and  Md. 
are  now  divided  into  Brandywine  fm.  (Pleist.)  and  Bryn  Mawr  gravel 
(Plio.?)  ; In  N.  C.  and  S.  C.  they  are  represented  by  Brandywine  fm. ; and 
in  Ga.  and  Fla.  they  are  now  divided  into  Charlton  fm.  (Plio.?)  and 
Citronelle  fm.  (Plio.). 

Lafayette  serpentine. 

Pre-Cambrian : Southeastern  Pennsylvania. 

T.  D.  Rand,  1000  (Phila.  Acad.  Nat.  Sri.  Proc.  1000.  pt.  I).  Lafayette  eerpentine 
is  a part  of  Chestnut  Hill  schists  (Wissahickon  fm.]. 

Named  for  occurrence  nt  Lafayette,  Montgomery  Co. 

Lafayette  granite  porphyry. 

Late  Carboniferous  ( ?)  : Northwestern  New  Hampshire  (Amtnonoosuc 
River  region,  Franconia  quadrangle). 

C.  R.  Williams,  1034  (Appalachia,  vol.  20,  No.  4,  pp.  60-78).  Lafayette  granite 
porphyry. — Dark-gray  or  green  rock.  Extends  length  of  Franconia  Ridge  trail 
from  Mount  Lafayette  [In  Franconia  quad.]  to  Little  Haystack  [etc.].  Late 
Carbf.  ( ?). 

M.  P.  Billings  and  C.  R.  Williams  in  1035  changed  this  name  to  Mount  Lafayette 
granite  porphyry , and  assigned  the  fm.  to  White  Mtn  magma  series  of  Billings. 

Lafferty  limestone. 

Silurian:  Central  northern  Arkansas  (Batesville  district). 

H.  D.  Miser,  1020  (U.  S.  O.  8.  Bull.  715G).  Lafferty  le. — Thln-beddcd,  compact, 
earthy  la.;  upper  part  gray;  lower  part  mostly  red  but  partly  gray.  Thickness 
0 to  85  ft.  Uncon.  underlies  Penters  chert  and  overlies  St  Clair  Is.  Only  known 
exposure  is  at  the  Tate  Spring,  1(4  ml.  N.  of  Renters  Bluff  Station.  Named  for 
West  Lafferty  Creek,  which  is  % ml.  E.  of  the  exposure. 

Lafonde  gravel  and  marl. 

Age  (?)  : West  Indies. 

J.  W.  W.  Spencer,  1001  (London  Geol.  Soc,  Quart.  Jour.,  vol.  57,  p.  511). 
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Lagarto  clay. 

Miocene  ( ?) : Southern  and  eastern  Texas. 

E.  T.  Dumble.  1894  (Jour.  Geol.,  vol.  2,  p.  560).  Lagarto  dkv. — Light-colored  cist?  1 
(lilac,  lavender,  sea  green,  greenish  brown,  and  mottling  of  these  colors)  ik  ' 
sands  of  different  character  from  those  of  Lapnra  div.  The  clays  contain  quantity 
of  semicrystalline  Is.  pebbles  with  manganese  dendrltions.  Upper  part  usually  a v 
Underlies  Re.vnosa  div.  and  overlies  I^apara  div.  Assigned  to  Plio. 

A.  Deussen,  1924  (U.  8.  G.  S.  P.  P.  120,  pp.  21,  100,  etc.).  Lagarto  clay. — Light 
colored  or  mottled  pink  and  green  clays,  with  numerous  lime  nodules  ; stained  hesT 
ily  with  manganese  in  places.  Strings  of  la  extend  downward  into  the  clay  when 
it  Is  capped  by  Is.  Includes  also  sands  and  sss.  Thickness  346  to  G47  ft.  Vncor 
underlies  Iteynosa  fm.  and  overlies  (conformably?)  Lnpara  sand  in  Nuecos  Valley  | 
but  N.  of  San  Antonio  River  It  rests  uncon.  on  Oakville  ss.  Named  by  DumLi? 
from  Lagarto  Creek,  in  Live  Oak  Co.,  where  it  Is  typically  exposed. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232,  pp.  530.  753,  754.  errata  dated  Dec.  11. 
1933).  Bumble’s  Lagarto  Included  beds  both  younger  and  older  than  Lnpara  sand 
ns  it  Included  all  Ixds  btw.  Oakville  and  Lissic  fins.  The  beds  on  Lagarto  Creefc 
uncon.  overlie  Lapara  sand,  and  are  here  treated  as  middle  meml>.  of  Goliad  fm 
(new),  under  the  name  Lagarto  Creek  berfs.  The  bods  below  Lapara  Mind  asi 
above  the  Oakville  are  here  called  iAigarto  fm.,  although  the  beds  on  Lagarto  Cre-*k 
are  now  included  In  overlying  Goliad  fm.  The  Lagarto  fm.  as  here  restricted  is 
500  to  1,000  ft.  thick  (2,500  In  wells),  and  rests  on  Oakville  ss.  Type  section  of 
Lagarto  ns  hen*  restricted  Is  the  exposures  along  Brenlium-Houston  highway  Just  I 
W.  of  Brazos  River  bridge,  Washington  Co. 

For  further  details  see  Plummer’s  1933  rept. 

The  U.  S.  Geol.  Survey  now  uses  the  restricted  definition  of  Lagarto  day 
described  above,  i.  e.t  for  the  beds  uncon.  underlying  Goliad  sand  (of  | 
which  Lapara  sand  is  basal  memb.)  and  overlying  Oakville  ss. 

Lagarto  Creek  heels.  (In  Goliad  sand.) 

Tertiary  (Pliocene)  : Southern  Texas. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232.  pp.  530.  753,  754).  Lagarto  Creek 
beds. — Middle  memb.  of  Ooliad  fm.  (imic).  Underlie  Labalda  memb.  of  Goliad  and 
overlie  [uncoil,  according  to  errata  sheet  dated  Dec.  11,  1933]  lapara  sand  memb. 
of  Goliad.  They  outcrop  on  Lagarto  Creek,  where,  according  to  H.  T.  Richardson, 
they  consist  of  pinkish  brown  and  reddish  mottled  limy  clay  resembling  the  days 
uncon.  underlying  the  Lapara,  but  In  most  places  having  more  pastel  shades  and 
a higher  calcium  carbonate  content.  Thickness  of  this  unit  Is  about  50  ft.  The 
name  Ixigarto  fvu  Is  here  restricted  to  the  beds  underlying  Lnpara  sand  and  over-  | 
lying  Oakville  ss.,  which  are  500  to  1,000  ft.  thick,  and  2,500  ft.  in  wells. 

Lagonda  sandstone  member  (of  Cherokee  shale). 

Pennsylvanian : Northern  Missouri. 

C.  II.  Gordon,  1893  (Mo.  Geol.  Surv.  Sheet  Rept.  No.  2 (vol.  9).  p.  19).  Lagonda  gt 
and  shales. — Sandy  shales  and  sss.,  18  to  50  ft.  thick,  overlying  Bevior  coal  and 
forming  top  div.  of  Lower  Coal  Measures  in  Bevier  quad,  (covering  parts  of 
Macon,  Randolph,  and  Chariton  Counties). 

Is  now  treated  as  a memb.  of  Cherokee  sh. 

Named  for  exposures  at  Lagonda,  Chariton  Co. 

Lagonda  shale. 

A name  applied  by  some  geologists  to  Lagonda  ss.  memb.  of  Cherokee  sh. 

tLagrange  formation. 

Eocene:  Western  Tennessee,  southern  Illinois,  southeastern  Missouri,  Mis- 
sissippi, and  southern  Alabama. 

J.  M.  Safford,  1864  (Am.  Jour.  Rci..  2d,  vol.  37,  pp.  361,  369-370).  Orange  sand  or 
La  Orange  group. — Generally  great  stratified  mass  of  yellow,  orange,  red.  or  brown 
and  white  Hands,  usually  more  or  less  argill.,  with  occasionally  an  interstra lifted 
bed  of  white,  gray,  or  variegated  clay,  and  patches,  plates,  and  thin  layers  of  fer- 
ruginous, sometimes  argill.,  ss.  and  locally  massive  blocks  of  ss.  on  high  points. 
Thickness  600  ft. ; more  than  100  ft.  exposed  at  Lagrange.  Forms  more  than 
third  of  entire  surface  of  W.  Tenn.,  in  belt  40  mi.  wide.  Underlies  Bluff  lignite 
and  overlies  Porter’s  Creek  group. 
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These  deposits  In  Tenn.  are  now  divided  into  Jnekson  fm.  and  Wilcox 
group,  the  latter  being  subdivided  into  Grenada  fm.,  Holly  Springs  sand, 
and,  in  wells  In  SW.  corner  of  State,  Ackerman  fm.  It  is  now  believed 
that  there  is  no  representative  of  Claiborne  group  in  Teuu. 

In  aarly  Miss,  and  Ain.  repts  “Lagrange  fm.”  was  applied  to  the  beds  un- 
derlying fBuhrstone  (Tnllahatta  fm.,  basal  fm.  of  Claiborne  group)  and 
overlying  fFlatwoods  ( 1‘orters  Creek  or  Suearnooohee)  clay,  or  to  Wil- 
cox group  and  Nnlieola  fm.  (upper  fm.  of  Midway  group). 

Named  for  exposures  at  Lagrange,  Fayette  Co.,  Tenn. 

tl,a  Grange  sandstone.  (In  Chester  group.) 

Mlssisslppian:  Northwestern  Alabama. 

E.  A.  Smith,  1870  (Ala.  Geol.  Burv.  Ropt.  Prog.  1877  nnd  1878,  pp.  17,  34.  36). 
Ixi  Orange  an. — Fine  to  coarse-grained,  sometimes  heavy-bedded,  sometimes  flaggy 
as.  Only  ss.  in  midst  of  Mountain  Is.  or  Chester  group.  If  a local  name  be  de- 
sired, might  be  called  La  Orange  ss.  Thickness  20  to  75  ft.  in  Lawrence,  Colbert, 
nnd  Franklin  Counties.  In  n few  localities  in  Colbert  Co.  the  ss.  bed  Is  duplicated, 
with  Is.  between. 

Preoccupied.  Replaced  by  Ilartselle  ss.,  Goleonda  fm.,  aud  Cypress  ss. 

Named  for  La  Grange,  Colbert  Co. 

I.agrangc  moraine. 

Pleistocene  (Wisconsin  stage)  : Northeastern  Indiana.  Shown  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53.  Named  for  Lagrange,  Lagrange  Co. 

I-aguuii  basalt  How. 

R.  L.  Nichols,  June  1031  (Geol.  8oc.  Am.  Proc.,  1033,  p.  453),  named  3 Quat.  basalt 
flows  in  Sun  Jos4  Valley,  Valencia  Co.,  NW.  N.  Mex.,  nnd  stated  : The  Laguna  aud 
A'mcnnce  flows  are  of  Plcist.  age ; the  JfcCorfps  flow,  by  reason  at  lack  of  weather- 
ing and  presumed  superposlt  ion  on  Laguna  flow,  Is  believed  to  be  of  recent  and 
possibly  historic  age.  The  Laguna  and  Suwanee  flows,  at  their  lateral  margins, 
usually  rest  on  old  valley  slopes  (Cret.  nnd  Jurassic  rocks). 

In  a later  paper  (Jour.  Geol.,  vol.  44,  No.  5,  1030,  p.  628)  Nichols  stated 
McCartys  flow  rests  on  Laguna  flow,  nnd  he  named  a 4th  flow  (occurring 
in  San  Jose  Valley  btw.  Blue  Witter  and  the  Rio  l’uereo  In  Valencia  Co.) 
the  Blue  Water  basalt.  The  age  relations  of  his  Blue  Water  basalt  to  the 
other  basalt  flows  are  not  explained. 

Laguna  formation. 

Pliocene  (?)  : Northern  California  (Mokclumne  River  Basin). 

A.  M.  Piper,  II.  S.  (talc,  and  II.  E.  Thomas  tU.  S.  CJ.  8.  W.  8.  P.  780,  in  press).  La- 
guna fm. — Stream-borne  silt  and  sand,  with  some  gravel  and  presumably  some 
clay ; nonandesltlc ; poorly  bedded  and  poorly  exposed.  Thickness  0 to  400  ft. 
L'neon.  underlies  Arroyo  Heco  gravel  tPleist.)  nnd  overlies  Mehrten  fm.  (Mio.  and 
Pilot).  Probably  laid  down  in  Pllo.  time  but  perhaps  In  early  Plcist,  time.  Type 
loc.  is  in  N.  bank  of  Iladselville  Creek,  a short  distance  from  Its  June! ion  with 
laguna  Creek. 

l.a  Ilabra  conglomerate. 

Pleistocene  (lower)  and  lower  Pliocene  (?):  Southern  California  (South 
Coastal  Basin). 

It.  Eckls,  1034  (Calif.  Dept.  Pub.  Works,  I tie.  Water  Res.  Hull.  45.  pp.  38,  40).  In 
W.  tiart  of  South  Coastal  Basin  the  Saugus  fm.  (lower  Pleist.)  is  locally  tailed 
La  Habra  cgl.  [p.  38].  The  cgl.  series  In  the  upper  Fernando  that  outcrops  along 
8.  margin  of  hills  E.  of  Whittier  Is  locally  known  as  La  Habra  cgl.  (II.  XI.  Ber- 
gen, unpublished  ropt  on  geol  of  Bastanchury  ranch).  It  Is  400+  ft.  thick  In 
vicinity  of  La  Habra,  hut  thickens  tit  W.  to  possibly  1.000  ft.,  and  Is  principally 
lower  Pleist.  but  may  be  In  part  upper  I’lio.  Rests,  with  apparent  conformity,  on 
silts  and  sandy  shales  with  occasional  cgl.  members.  Overlain  by  upper  Pleist. 
alluvium.  Is  composed  in  large  part  of  granitic  and  Tcrt.  volcanic  materials,  with 
some  ss.  and  siliceous  Bb.  pebbles  [p.  49], 
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fLahontan  beds. 

See  Lake  Lahontan  bed t. 

Lahontan  series. 

A term  applied  by  C.  [It.]  Keyes  to  Lake  Lahontan  beds  of  NW.  Nev. 

La  Jara  shale. 

Name  applied  by  C.  [ R.  1 Keyes  (Conspectus  of  geol.  fins,  of  N.  Mex.,  1915. 
pp.  2,  8)  to  “uppermost  black  shales  section  of  the  Coloradan  series 
around  the  southern  end  of  the  ltoeky  Mtns."  Thickness  1,000  ft. 
Derivation  of  name  not  given. 

La  Jolla  formation. 

Eocene:  Southern  California  (San  Diego  County). 

B.  L.  Clark,  November  4,  1926  (Calif.  Unlv.  Pub.,  Dept.  Getil.  Scl.  Bull..  voL  16.  No.  5. 
pp.  103,  111,  117).  At  present  there  Is  in  press  a monograph  on  strut,  and  fauna 
of  the  Eo.  beds  of  San  Diego  Co.  by  M.  A.  Hanna.  In  that  monograph  he  refers 
major  part  of  this  section  to  a new  fm.  which  he  calls  La  Jolla  and  which  he 
correlates  tentatively  with  Domengine  fm.  described  in  this  paper.  Many  species 
are  common  to  La  Jolla  and  Domengine  fms.  Overlying  the  La  Jolla  fm.  are 
the  Poway  cgls.,  which  previous  workers  have  referred  to  Plio.,  but  which  Henn* 
has  shown  conclusively  are  Eo.,  and  has  tentatively  correlated  them  with  Tejon. 

M.  A.  Ilnnna,  1020  (Calif.  Dniv.  Pub..  Dept.  Oeol.  Scl.  Bull.,  vol.  10,  No.  7.  pp. 
187-246).  In  previous  publications  the  Delmar  sand,  Torrey  sand,  and  Rose  Cation 
ah.  have  been  mapped  together  and  referred  to  Tejon  Eocene.  In  present  paper 
they  are  recognised  as  a distinct  fm.  and  so  designated,  under  name  La  Jolla  fm. 
The  whole  of  La  Jolla  fm.  probably  represents  deposition  along  an  oscillating  coast. 
For  most  part  the  species  found  in  La  Jolla  fm.  are  not  present  in  either  the 
Tejon  or  Meganos.  The  Iat  Jolla  fm.  is  therefore  considered  as  stratlgraphically 
btw.  Meganos  [as  restricted  by  B.  L.  Clark]  and  Tejon  fms.,  or  approx. ■*» Domen- 
gine fm. 

Lake  amygdaloid. 

Pre-Cambriau  (Keweenawan)  : Northern  Michigan. 

Name  locally  in  use  many  years.  Used  by  B.  S.  Butler  in  U.  S.  G.  S.  P.  P. 
144,  1029.  Is  older  than  Forest  amygdaloid  and  younger  than  cgL  No.  8 
(Bohemia  cgl.).  The  mineralized  part  is  the  Lake  lode.  Named  for 
occurrence  in  Lake  mine,  Ontonagon  Co.  Belongs  to  Central  Mine  group. 

Lake  flow. 

Includes  Lake  amygduloid  and  the  underlying  trap. 

tLake  gneiss. 

Carboniferous  to  pre-Cambrian  (?):  Eastern  New  Hampshire  (Lake  Win- 
nipesaukee  region). 

C.  H.  Hitchcock,  1874.  [Sec  1874  entry  under  t Lake  Whmipcaaukee 
of  which  it  is  an  abbreviated  form.  ] 

Lake  sandstone. 

A subsurface  unit  of  sss„  5 to  40  ft.  thick,  in  Grove  gas  field,  sees.  483, 
484,  487,  and  488,  Southern  Pacific  II.  R.  survey,  5 mi.  N.  and  W.  of  Cisco. 
Eastland  Co.,  Tex.  Lies  in  base  of  Smithwick  sh.,  45  to  80  ft.  below 
Caddo  Is. 

tLake  quartzite  schist. 

Early  Paleozoic  or  older:  Northern  Alaska  (Chandalar  Lake  region). 

F.  C.  Schrader,  lflOO  (U.  S.  G.  S.  21sl  Ann.  Kept.,  pt.  2,  p.  474).  Lake  qteite  ochiat. — 
Chiefly  micaceous  qtxite  schist,  6,000  ± ft.  thick.  Overlies  Rapids  schist  and 
underlies  Betties  series.  Named  for  great  prominence  at  Chandalar  Lake.  Pro- 
visionally referred  to  Birch  Creek  series. 
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Lake  quartz  syenite. 

Devonian  or  Carboniferous:  New  Hampshire  (Belknap  Mountains).  Set* 
1936  entry  (D.  Modell)  under  White  Mtn  magma  series. 

Lake  Agassiz  clays. 

Pleistocene:  Mississippi  Valley. 

W J McGee,  1888  (Am.  Jour.  Sci.,  3d,  vol.  35,  p.  402).  Lake  Agassiz  dags. — Younger 
than  the  terminal  moraine  and  3d  till  of  second  glacial  stage.  Correlated  with 
Champlain  clays  of  Middle  Atlantic  slope. 

take  Agassiz  silt. 

Name  applied  to  the  silt  deposited  in  Pleist.  glacial  Lake  Agassiz  in  Minn, 
and  N.  Dak. 

fLake  Albany  clays. 

A term  applied  (G.  H.  Chadwick,  N.  Y.  State  Mus.  Bull.  140,  pp.  157-160, 
1910)  to  the  Albany  clay  of  early  repts. 

Lake  Ardmore  sandstone  member  (of  Springer  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

R.  Roth,  1928  (Econ.  Geol.,  vol.  23,  p.  45).  (See  under  Overbrook  88.  memb.] 

C.  W.  Tomlinson,  1928  (Okln.  Geol.  Surv.  Bull.  40Z,  p.  13).  Lake  Ardmore  tnemb. 
of  Springer  fm. — A persistent  hs.,  15  to  20  ft.  thick  and  very  similar  to  Overbrook 
as.,  which  lies  from  300  to  500  ft.  lower  in  Springer  fm.  The  Primrose  memb.  of 
Springer  lies  from  100  to  300  ft.  above  Lake  Ardmore  hs. 

C.  W.  Tomlinson.  1929  (Okla.  Geol.  Surv.  Bull.  46,  pp.  17—19).  Lake  Ardmore  a*. 
lies  250  to  500  ft.  below  PrimroHe  memb.  and  500  ± ft.  above  Overbrook  ss.  memb. 
It  is  named  for  a sportsman's  lake  la  sec.  2,  T.  4 S.,  R.  1 E.,  where  it  forms 
narrow  peninsulas  and  islets. 

Lake  Aylmer  series. 

Devonian : Quebec. 

F.  R.  Burton,  1931  (Quebec  Bur.  Mines  Ann.  Rept.  1930,  pt.  D,  p.  118). 

take  Bonneville  beds. 

Pleistocene:  Northern  Utah  and  southeastern  Idaho. 

G.  K.  Gilbert,  1875  (U.  8.  Geol.  and  Geog.  8urv.  Terr.  W.  100th  M.  vol.  3,  pp.  89+ ). 
In  tine,  the  Bonneville  beds  are  the  sediments  of  the  lnke  whose  successive  margins 
are  recorded  by  the  series  of  beaches  we  have  described,  and  their  deposition  has 
been  continuous  over  a gradually  restricted  area  from  the  date  of  Bonneville 
beach  to  present  time.  The  lacustrine  deposits  which  form  part  of  the  record  of 
this  lake  I shall  designate  Bonneville  gioup.  These  Quaternary  deposits  of 
northern  Utah  consist  of  flue,  friable,  white,  calc,  marl,  passing  into  a cream- 
colored,  partly  oolitic  sand  of  calc,  and  siliceous  grains,  feebly  cemented  by  calcite 
into  an  impalpable  clay. 

take  Border  morainic  system. 

Pleistocene  (Wisconsin  stage) : Western  Michigan,  northwestern  Indiana, 
northeastern  Illinois,  and  eastern  Wisconsin.  Shown  in  part  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53,  and  in  part  on  moraine  map  (pi.  23) 
of  U.  S.  G.  S.  P.  P.  106.  Named  for  development  on  E.  and  W.  shores 
of  Lake  Michigan. 

Lake  Bridgeport  shale. 

Pennsylvanian:  North-central  Texas  (Wise  County). 

O.  Scott  and  J.  M.  Armstrong,  1932  (Univ.  Tex.  Bull.  3224,  p.  29).  Lake  Bridge- 
p(/rt  shales  Is  name  here  given  to  the  shales  and  sss.  in  Graford  fm.  that  occupy 
interval  btw.  Willow  Point  Is.  below  and  Rock  Hill  Is.  above.  They  increase  in 
thickness  from  less  than  100  ft.  2 nil.  NE.  of  Willow  Point  to  300 ± ft.  btw. 
Bridgeport  and  Chico,  to  550  ft.  In  Wlse-Comanclie  No.  I Spann  well  2 ml.  E.  and 
% mi.  N.  of  Chico.  To  W.  and  N.  of  Bridgeport  they  consist  of  (descending)  : 
(1)  Sh.  and  flaggy  sands,  45  ft.;  (2)  prominent  scarp-forming  88.,  brown,  uiussive, 
and  tine-grained:  (3)  very  dark  shales  that  weather  yellow  and  brown  and  leave 
many  claystoue  concretions. 
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fLako  Champlain  clays. 

Same  as  t Champlain  clays. 

Lake  Church  formation. 

Devonian : Southeastern  Wisconsin. 

E.  R.  Pohl,  1020.  From  Rausch  ms.  See  under  TMensvttlc  fm. 

G.  O.  Baasch,  1035  (Kept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc..  pp.  260.  262- 
263).  Lake  Church  fm.  novum. — Divided  into  Ozaukee  niemb.  above  (0  to  27  ft. 
thick)  and  Belgium  memb.  below  (0  to  8 ft.  thick).  Underlies  Thiensville  fm. 
and  overlies  Haclne  fm.  (Sil.).  Max.  thickness  at  least  45  ft.  Thins  to  S.  by 
overlap,  and  disappears  in  vicinity  of  Ozaukee-Mllwankee  Co.  line,  where  Thiensville 
fm.  rests  on  Sil.  Fossiliferous  tliroughout.  Best  known,  most  complete,  and  most 
accessible  exposure  of  fm.  is  In  and  about  old  Lake  Shore  stone  quarry  near  Lok- 
Church,  Ozaukee  Co.  Beds  referred  to  by  Cieland  as  Waubakee  in  the  proposed 
type  section  are  to  be  included  with  the  Dev. 

Lake  Creek  shale  member  (of  Pierre  shale). 

Upper  Cretaceous:  Northwestern  Kansas  (Wallace  County). 

M.  K.  Elias,  1931  (Unlv.  Kans.  Bull.,  vol.  32,  No.  7).  Lake  Creek  sh.  mmih.  of 
Pierre  8h. — Mostly  dark-gray  and  black  flaky  sh. ; bentonite  rare  or  absent  ; many 
limonlte  concretionary  streaks  and  small  soft  Is.  concretions ; large  tough  Is. 
concretions  very  rare;  poor  cone-in-cone  structure  rarely  developed;  gyp.  In  places 
very  abundant.  Thickness  200 ± ft.  In  outcrops  In  secs.  5 and  7.  T.  13  S..  R.  41  W. 
Underlies  Salt  Grass  sh.  memb.  of  Pierre  and  overlies  Weeks n sh.  memb.  of  Pierre. 
Differs  from  both  Salt  Grass  and  Weaken  members  by  total  absence  or  by  great 
scarcity  of  the  large  Is.  concretions  that  are  so  common  In  those  members. 
Named  for  Lake  Creek,  in  NW.  part  of  Wallace  Co.,  along  which  the  most 
extensive  outcrops  occur. 

Lake  Escarpment  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Northern  Ohio,  northwestern  Pennsylvania, 
and  western  New  York. 

F.  Leverctt,  1902  (U.  S.  G.  S.  Mon.  41).  lake  Escarpment  morainic  system  includes 
Girard  moraine  (youngest),  Ashtabula  moraine,  Palnesvllle  moraine,  and  Euclid 
moraine  (oldest).  Covers  part  of  brow  and  much  of  face  of  Lake  Erie  escarp- 
ment from  Cleveland  eastward  into  N.  Y.  The  combined  belt  in  western  N.  Y. 
has  been  referred  to  by  writer  as  Dayton  moraine  (Am.  Jour.  ScL,  3d.  vol  50, 
p.  8,  1895),  but  It  seems  preferable  to  substitute  the  name  Lake  Esoarpment 
system  and  to  give  names  to  each  morainic  ridge. 

On  moraine  map  of  Ohio  published  as  fig.  8 of  U.  S.  G.  S.  Columbus  folio 
(No.  197),  1915,  the  Lake  Escarpment  morainic  system  was  erroneously 
called  Lake  Shore  morainic  system. 

Lake  Evans  series. 

Pre-Cambrian : Quebec. 

H.  C.  Cooke,  1914  (Canada  Geol.  Surv.  Smnm.  Kept.  1912,  p.  339). 

tLake  Flirt  marl. 

Recent  (?)  : Southern  Florida  (De  Soto  County). 

E.  II.  Sellards,  1919  (Flo.  Geol.  Surv.  12th  Ann.  Kept.,  pp.  73-74).  Lake  Flirt 
marl. — Overlies  Coffee  Mill  Hammock  shell  marl.  Is  strikingly  different,  both  In 
lithologic  appearance  and  fossils,  from  Coffee  Mill  Hammock  marl.  Consists  of  a 
calc,  mud  In  which  .fresh-water  shells,  chiefly  gastropods,  are  embedded.  Has  a 
thickness  of  3 or  4 ft.,  and  is  best  seen  underlying  the  basin  of  Lake  Flirt  (De 
Soto  Co.]  from  Old  Fort  Thompson  to  Coffee  Mill  Hammock,  a distance  of  about 
8 ml.  This  marl  Is  of  fresh-water  origin  and  may  be  quite  recent  In  age. 

C.  W.  Cooke  and  8.  Mossom.  1929  (Fla.  Geol.  Surv.  20th  Ann.  Kept.),  redefined 
Fort  Thompson  fm.  so  as  to  include  in  It  the  Coffee  Mill  Hammock  marl  of 
Sellards,  and  Btated  that  Lake  Flirt  marl  of  Sellards  is  probably  Recent,  also 
that  at  some  places  it  overlies  Fort  Thompson  fm. 
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Lake  Fork  andesite. 

Miocene  (?)  : Southwestern  Colorado  (San  Juan  Mountains  region). 

W.  Cross  nnd  E.  S.  Larsen,  1023  (IT.  S.  G.  S.  P.  P.  131,  table  opp.  p.  184,  and  Bull. 
718,  table  opp.  p.  12).  Lake  Fork  breccia. — Chiefly  chaotic  andesitic  flows  and 
breccias  locally  developed  in  Uncompabgre  and  adjoining  quads.  Thickness  0 to 
1.000 ± ft.  Named  for  exposures  in  Lake  Fork  of  Gunnison  River  in  Uncompabgre 
quad.  Unoon.  underlies  San  Juan  tuff  and  uucon.  overlies  Telluride  cgl  Is 
probably  Eocene. 

E.  S.  Larsen,  1935  (U.  S.  G.  8.  Bull.  843),  changed  name  to  Lake  Fork  andesite. 

Lake  Hanbury  slate  group. 

Huronian:  Northern  Peninsula  of  Michigan  (Menominee  iron  region). 

C.  Roraingcr,  1881  (Geol.  Surv.  Mich.,  vol.  4,  pt.  2.  p.  182).  The  most  southern, 
secmim/ly  uppermost,  group  of  rocks  in  Menominee  Iron  region,  is  a series  of 
dark  gray  slaty  or  schistose  beds,  with  interlamlnated  quartzose  belts,  perhaps 
over  2.000  ft.  thick,  which  I will  call  Lake  llanbury  si.  group.  A second  group, 
next  succeeding  [downward],  which  I will  name  Quinnesec  ore  fm,  is  not  less  than 
1,000  ft.  thick,  nnd  locally  perhaps  much  thicker.  It  consists  of,  in  upper  part, 
light-red  or  whitish,  or  gray  hydroniicaceous  and  argillitic  strata,  and  in  lower 
part  of  siliceous  beds  richly  impregnated  with  iron  oxide  and  constituting  the 
valuable  ore  deposits.  A third  group  is  a aeries  of  light-colored  qtzite  and  Is. 
beds  of  siliceous  character,  usually  in  part  of  brecciated  structure,  and  also 
at  least  l.OoO  ft.  thick,  which  I will  call  Korteay  1*.  belt. 

J.  Fulton.  1888  (Am.  Inst.  Min.  Engra.  Trans.,  vol.  16,  pp.  525-530).  Huronian 
rocks  of  eastern  Menominee  region  consist  of  3 fins.  (descending)  : (1)  Lake  Han- 
bury si  group,  2,000  ft.;  (2)  Quinnesec  ore-fm.,  1,000  ft.;  and  (3)  n basal  fin.  of 
crystalline  siliceous  la.,  nt  least  1,200  ft.  thick,  which  outcrops  at  many  localities 
along  the  range,  especially  N.  of  the  Norwuy,  Quinnesec,  and  Chapin  mines. 

The  pre-Camb.  si.  (upper  Huronian)  of  Menominee  region  was  for  many 
years  railed  “Hanbury  si./'  but  that  name  was  long  ago  discarded  for 
Michigan! me  si.  The  underlying  iron-fm.  is  Vulcan  ironrfm.  (middle 
Huronian)  ; and  the  older  lss.  are  the  Randville  dol.  (lower  Huronian). 

Lake  Huron  shale. 

Upiier  Ordovician : Northern  Indiana  (Kokomo). 

M.  Thompson.  1886  (Ind.  Dept.  Geol.  nnd  Nat.  Hist.  15th  Ann.  Kept.,  p.  325),  listed 
following  fins,  in  Kokomo  gas  well  No.  2,  In  descending  order:  (1)  Upper  811.  and 
Dev.  Is.,  434  ft.;  (2)  Lake  Huron  sh.  (Hudson  River  and  Utica  sh.),  470  ft.;  and 
<3)  Trenton,  4 ft. 

Lake  Kemp  limestone.  (In  Lueders  formation.) 

Permian:  Central  northern  Texas  (Haylor  County). 

M.  M.  Garrett,  A.  M.  Lloyd,  and  G.  E.  Laskey,  1930  (Tex.  Bur.  Econ.  Geol.,  geol.  map 
of  Baylor  Co.).  Lake  Kemp  Is.  lies  at  top  of  Lueders  fm.  und  45  ± ft.  higher  than 
Maybolle  Is,  [The  top  Is.  of  Lueders  fin.  in  Jones  uml  Taylor  Counties  was  called 
Luedtrs  Is.  by  I*.  A.  Meyers  and  II.  T.  Morley  (Tex.  Bur.  Econ.  Geol..  geol.  maps  of 
Jones  and  Taylor  Uounties,  1929),  but  this  name  is  preoccupied  Xy  l.ueders  fm.) 

E.  II.  Sellnrds,  1933  (l)niv.  Tex.  Bull.  3232,  pp.  169.  174).  Lake  Kemp  h.  is  top 
inemb.  of  Lueders  fm.  Occurs  at  E.  end  of  Lake  Kemp,  Baylor  Co. 

Lake  Lahontan  beds. 

Pleistocene : Northwestern  Nevada. 

I.  C.  Russell,  1885  (U.  8.  G.  S.  Mon.  11,  p.  143).  Lahontan  sediments. — Sediments 
deposited  in  Lake  Lahontan.  Consist  of  upper  lacustrul  clays,  50  to  75  ft.  thick  ; 
resting  uncon.  on  medial  gravels,  50  to  200  ft.  thick,  which  rest  uncon.  on  lower 
lacustrul  clays,  100+  ft.  thick. 

Lake  Louise  shale. 

Lower  Cambrian:  Alberta  and  British  Columbia. 

C.  D.  Walcott.  1908  (Smithsonian  MIsc.  Coll.,  vol.  53.  No.  1804,  pp.  2,  5).  Lake 
Louise  fm. — Siliceous  shales.  105  ft.  thick  at  upper  end  of  Lake  Louise.  Type  loc. 
151627°—  38 72 
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on  both  sides  of  Lake  Louise  at  Its  upper  end.  Well  shown  on  NW.  and  N.  kW* 
of  Falrvlew  Mtn.  Lower  Camb.  fossils.  Underlies  St.  Piran  fm.  and  owerb^ 
Falrview  fm.  ILatter  name  preoccupied  and  later  replaced  by  Foi't  Mtn  s«.] 

Lake  Lytle  limestone. 

J.  Hornberger,  Jr.,  1932  (Tex.  Bur.  Econ.  Geol.,  geol.  map  of  Throckmortu: 
Co.),  applied  Lake  Lytle  Is.  to  top  bed  of  Arroyo  fm.,  and  showed  it  a? 
40±  ft.  above  Rainy  Is.  It  therefore  appears  to  be  a synonym  of  Lytle  1*. 

Lake  Mills  morainic  system. 

Pleistocene  (Wisconsin  stage)  : Southern  Wisconsin.  Shown  on  morair>r 
map  (pi.  23)  of  U.  S.  G.  S.  P.  P.  106.  Named  for  Lake  Mills,  Jefferson  Co 

Lake  Missoula  beds. 

Pleistocene:  Southwestern  Montana  (Missoula,  Ravalli,  and  Graniu 
Counties). 

C.  M.  Langton,  1935  (Jour.  Geol.,  vol.  43,  pp.  34—35).  [Lake  Missoula  hcd#  used 
table  on  p.  35  as  underlying  terrnce  gravels  and  overlying  glacial  drift,  and  on  p 
he  refers  to  Pardee’s  “Glacial  Lake  Missoula,’’  Jour.  Geol.,  voL  18,  1910,  pp.  31 
386.] 

Lake  Monongahela  deposits. 

Pleistocene:  Southwestern  Pennsylvania. 

R.  R.  Hlce,  1905  (Am.  Ceramic  Soc.  Trans.,  vol.  7,  pt.  1).  Lacustrine  deposits  laic 
down  in  glacial  lake  called  Lake  Monongahela  by  Dr.  [I.  C.J  White,  which  existed 
near  mouth  of  Beaver  River  [in  SW.  Pa.J  during  Kansan  stage  of  ice  sheet. 

Lakemont  formation. 

Name  proposed  by  E.  O.  Ulrich  in  1923  for  upper  part  of  Clinton  fm.  ii 
central  Pa.  and  western  Md.,  as  explained  under  Clinton  fm.,  1923  entry. 

F.  M.  Swartz,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  101).  Neither  Uthologk 
nor  faunal  evidence  favors  uniting  the  upper  Rose  Hill.  Keefer,  and  Rochester  in 
the  Lakemont  fm.,  as  has  been  proposed  by  some  authors. 

F.  M.  Swartz,  19.35  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  8,  p.  1169).  The  name  "Lafc1 
mont  fin.”  was  proposed  by  Ulrich  and  Bassler  for  Upper  Clinton  of  central  Pa. 
from  a section  near  Lakemont  Park,  btw.  Ilollidaysburg  and  Altoona.  [Swarti- 
correlation  table  on  p.  1167  show's  this  unit**  his  Rochester  sh.  an«l  upper  part  of 
Rose  Hill  sh.l 

Lake  Pinto  sandstone  member  (of  Mineral  Wells  formation). 

Pennsylvanian:  Central  northern  Texas  (Palo  Pinto  County). 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Jour.  Geol.,  vol.  30.  pp.  25,  31 ; Univ.  Tex 
Bull.  2132,  p.  77,  and  charts).  Lake  Pinto  88.  memb.  of  Mineral  Wells  fm. — 
Massive  ss.  which  caiw  the  escarpments  about  Mineral  Wells.  Named  for  Lake 
Pinto,  % mi.  W.  of  Mineral  Wells,  which  lies  in  a valley  almost  surrounded  by  an 
outcrop  of  the  bed.  The  exposures  iu  hills  E.  and  W.  of  Mineral  Wells  locally 
contain  lenses  of  fine  to  moderately  coarse  cgl.  Thickness  22  ft.  Underlies  Sales 
ville  sh.  memb.  and  overlies  East  Mtn  sh.  memb.  of  Mineral  Wells  fm. 

Above  is  definition  still  in  use.  (See  F.  B.  Plummer  and  J.  Hornberger,  Jr., 
Univ.  Tex.  Bull.  3534.) 

Lnkeport  limestone. 

Silurian:  Central  Ne>v  York. 

G.  H.  Chadwick,  1918  (Geol.  Soc.  Am.  Bull.,  vol.  29,  pp.  327-368).  Lakeport  ls.~ 
Immediately  below  the  typical  fosslllferous  Rochester  sh.  and  above  the  Donnelly 
ore  in  the  Lakeport  hole  I Madison  Co.]  there  are  16  ft.  of  la.  with  considerable 
sh.  that  have  been  interpreted  by  Hurtuagcl  as  summit  Clinton  [exclusive  of 
Rochester  sh.].  Corresponding  to  these  in  position  in  South  Granby  well,  the 
next  hole  W.  to  penetrate  this  horizon,  are  but  18  inches  of  impure  Is.  with 
fossils,  grading  apparently  into  the  Rochester.  Without  knowledge  of  their 
fauna  the  importance  of  these  beds  cannot  well  be  evaluated,  so  it  will  be  safe 
to  employ  temporarily  a local  designation  for  them.  Overlie  Donnelly  ore.  Un 
certain  whether  Lakeport  is  (1)  uppermost  Iroiidequoit  coordinate  with  the  “reef’ 
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lone  at  Rochester,  or  (2)  a new  Intercalated  memb.,  or  (3)  a calc,  eastern 
facies  of  lower  true  Rochester  (above  the  “reef’  horizon). 

According  to  E.  O.  Ulrich,  1923  (Md.  Geol.  Surv.  Sil.  vol.,  p.  347),  this  Is.  is 
of  Rochester  age.  See  under  Phoenix  or  Schroeppel  sh. 

Lake  Shore  trap. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan  and  Wisconsin. 

R.  D.  Irving.  1883  (U.  8.  G.  8.  Mon.  5,  pp.  188.  etc.,  pis.  17  and  18).  hate  Store 
trap. — Diabase  and  dinbase  amygdaloid,  including  one  or  more  thin  porphyry  cgls. 
Underlies  Outer  cgl.  and  overlies  Great  cgl.  Thickness  about  1,500  ft. 

According  to  A.  C.  Lane  (Mich.  Geol.  and  Biol.  Surv.  Pub.  6,  geol.  ser.  4, 
1911)  the  Lake  Shore  trap  ranges  in  thickness  from  0 to  1,800  ft,  and 
Is  composed  of  an  upper  trap  sheet,  a middle  cgl.,  and  a lower  trap 
sheet.  In  some  repts  the  lower  trap  and  the  middle  cgl.  have  been 
included  in  Great  cgl. 

Is  middle  fm.  of  Copper  Harbor  group. 

Named  for  exposures  on  shore  of  Lake  Superior  at  Keweenaw  Point,  Mich. 

tLake  Shore  morainic  system. 

Same  as  Lake  Bararpmcnt  morainic  ayatem. 

Lake  Superior  sandstone. 

Upper  Cambrian:  Michigan  (Northern  Peninsula). 

D.  Houghton,  1840  (Mich.  Geol.  Surv.  3d  Rept.,  for  1839.  H.  Doc.  No.  8,  p.  13). 
Lake  Superior  as, — Red  ss.  Rests  on  Primary  rocks.  Its  easterly  prolongation 
Is  not  very  thick,  but  westerly  It  attains  a thickness  of  several  hundred  ft.  on  S. 
shore  of  Lake  Superior.  No  fossils  found. 

Litter  repts  (by  C.  R.  Van  Hise  and  others)  call  it  “Potsdam  ss.,”  record 
Upper  Curnb.  fossils  from  it,  and  include  in  it  Munising  and  Jacobsville 


tLake  Superior  group. 

A.  Winchell,  1871  (Mich.  Geol.  Surv.  Kept.  I’rog.,  pp.  26--’7),  applied  this 
name  to  a group  of  ass.  lying  stratigrapically  btw.  “Cincinnati  group" 
above  nnd  Huronian  “system”  below  in  Upper  Peninsula  of  Mich.  In- 
cludes Upper  Gray  ss.  of  Houghton,  the  sss.  E.  and  W.  of  Keweenaw 
Point,  and  a cgl.  at  base. 

Laketown  dolomite. 

Silurian  (Niagaran)  : Northeastern  nnd  western  Utah  and  southern  Idaho. 

G.  B.  Richardson,  1913  (Am.  .Tour.  Sol.,  4th,  vol.  36.  pp.  407,  410).  Laketotcn  dot. — 
Massive  light-gray  dol.,  1,000  ft.  thick  in  northern  Utah.  Underlies  Jefferson 
dot  and  overlies  Fish  Haven  dot 

Named  for  exposures  in  Laketown  Canyon,  Ricli  Co.,  NE.  Utah. 

Lake  Trammel  sandstone. 

Permian:  Central  northern  Texas  (Taylor  and  Nolan  Counties  region). 

W.  E.  Wrather,  1917  (SW.  Ass.  Pet.  Geol.  Bull.,  vol.  1,  pi.,  pp.  95-96).  Lake 
Trammel  ss. — Massive,  soft,  red  ss.  100  ft.  thick.  Disintegrates  readily.  Lies 
130  ft.  above  base  of  Quartermaster  fm.  in  section  from  Abilene  to  Sweetwater. 
Overlain  by  2 ft.  of  white  crystalline  gyp.  I Derivation  of  name  not  stated.) 

C.  N.  Gould.  1926  (Jour.  Geol.,  vol.  34,  p.  419).  Lake  Trommel  ss.  of  Tex.  Is 
strat.  equiv.  of  Whitehorse  ss.  of  Okla.  and  Kans.,  and  the  horizon  can  be  traced 
continuously  in  the  3 States. 

A.  M.  Lloyd  and  W.  C.  Thompson,  1929  (A.  A.  P.  G.  Bull.,  vol.  13,  pp.  645-046). 
Typical  Whitehorse  ss.  can  be  seen  W.  of  Aspermont.  Stonewall  Co.,  nnd  W. 
of  Sweetwater  fNolan  Co.),  where  occur  the  outcrops  of  Wrather's  Lake  Trammel 
88.,  now  correlated  with  Whitehorse  ss. 

E.  H.  Sellards,  1933  (Unlv.  Tex.  Bull.  3232,  p.  167).  Lake  Trammel  ss.  of  Wrather 
is  part  or  all  of  Whitehorse  ss.  and  is  discarded. 
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Lake  Valley  limestone. 

Mississippi  an  (early)  : New  Mexico. 

E.  D.  Cope,  1882  (Eng.  and  Min.  Jour.,  vol.  34,  p.  214).  I was  first  to  d<*t**rmir- 
Carbf.  age  of  Lake  Valley  Is. 

C.  R.  Keyes,  1903  (Ores  and  Met.,  vol.  12,  p.  48  >.  The  Lower  Carbf.  is  clearlj 
differentiated  in  N.  Mex.  at  several  localities.  Principal  of  these  places  is  Lek- 
Valley,  Sierra  Co.  Here  have  been  found  extensive  Iss.  carrying  fauna  of  Lower 
Burlington  Is.  of  Mo.,  Iowa,  and  111.  To  this  remarkable  Is.  the  local  geography 
name  Lake  Valley  appears  approprisite. 

a R.  Ke.vcs.  1904  (Ain.  Jour.  Sci.,  4th,  vol.  18,  pp.  360-302).  Lake  Valley  fm. 
consists  of  200  ft.  of  lss.,  underlying  Sandhi  fm.  and  overlying  Dev. 

C.  R.  Keyes,  1905  (Iowa  Acad.  Sci.  Proc.,  vol.  12,  pp.  169-171).  Lake  Valley  U. 
is  a remarkable  blue  erinoldal  Is.  carrying  typical  Lower  Burlington  fauna. 

C.  H.  Gordon,  1907  (Am.  Jour.  Sci..  4th,  vol.  24,  pp.  58-64 ».  Lake  Valley  l*.  a' 
Lake  Valley  is  divisible  Into  (descending)  : (1)  Coarse  subcrystalline  yellowish 
white  Is.  in  moderately  thick  bods,  more  shaly  below,  with  some  cherty  beds,  and 
abundant  crinoids  and  other  fossils,  60+  ft.;  (2)  blue  sb.  with  thin  beds  at 
bluish  Is.,  same  fossils  as  No.  3 but  not  so  many  crinoids,  75  ft.;  (3)  grayish 
blue,  hard,  compact  is.,  more  or  less  siliceous  at  top,  25  ft.  (locally  called  “Foot 
wall  lime”)  ; (4)  compact  grayish  Is.,  filled  with  nodular  chert,  and  sh.  part  in. - 
usually  rather  thick,  50  ft.  Rests  on  Percha  sh.  (Dev.)  and  is  overlain  b; 
andesite. 

Lakeview  limestone. 

Middle  Cambrian:  Northern  Idaho  (Pend  Oreille  district). 

E.  Sampson,  1928  (Idaho  Bur.  Mines  and  Gcol.  Pam.  31,  p.  9).  Lakcriete  Is. — 
Varies  from  a pure  little-altered  Is.  to  a coarse  marble.  Where  unaltered  two 
main  varieties  occur:  Heavy-bedded  extremely  massive  la.  and  thin-bedded  sh&lj 
Is.,  which  has  yielded  large  collection  of  fossils  identified  by  Rosser  as  Midd> 
Camb.  and  contains  a variable  amount  of  argill.  material.  The  heavy-bedded  Is 
varies  btw.  nearly  pure  calcite  and  nearly  pure  dol.  Named  for  exposures  at  town 
of  Lakeview,  near  SE.  end  of  Pend  Oreille  Lake.  Thickness  not  stated. 

Lakeview  quartz-hornblende  diorite. 

Late  Jurassic  (?)  : Southern  California  (Riverside  Comity). 

P.  H.  Dudley.  1935  (Calif.  Jour.  Mines  and  Geol.,  vol.  31,  No.  4.  map.  pp.  491.  502 1 
Late  Jurassic  (?)  rock  found  throughout  greater  part  of  Lakeview  Mtns,  River 
side  Co. 

fLake  Wlnnipesankoe  gneiss. 

Carboniferous  to  pre-Cambrian  (?):  Eastern  New  Hampshire  (Lake  Win- 
nipesa ukee  region ) . 

C.  H.  Hitchcock,  1S74  (Geol.  N.  II.,  pt.  1,  pp.  508-545),  used  Wimu  piseogec  gn eis- 
(or,  for  short.  Lake  gneiss).  In  previous  rept*  he  had  used  gneiss  about  Lake 
Winncpisseogec.  ( Winni  peso  ukee  is  spelling  adopted  by  U.  S.  Geog.  Bd.)  In  this 
1874  rept  he  stated : “I  think  this  includes  the  Berlin  and  Manchester  ranee*.  ■* 
On  pp.  55-58  he  stated  Winnipiseogee  Lake  gneiss  fm.  consists  of  grauitic  gneiss 
filled  with  segregated  veins,  and  has  not  yet  been  observed  away  from  vicinity  of 
the  lake,  where  he  placed  it  below  Ills  White  Mtn  series  and  above  the  porphyrltic 
gneiss  or  granite  ("the  oldest  fm.  in  the  State”).  In  1874,  In  his  general  de- 
scriptions of  the  rocks  of  the  State,  he  placed  his  Bethlehem  group  btw.  the  por- 
phyritic  gneiss  and  the  Lake  gneiss. 

In  Geol.  N.  H.,  pt  2,  3877,  Hitchcock  in  parts  of  the  rept  used  Lake  ffneiss; 
in  other  parts,  Winnipiscogec  gneiss;  and  in  other  parts  Lake  or  H’»«- 
nipiscogec  gneiss;  while  in  his  description  of  White  Mtns  dist.  in  that 
rept  he  designated  (p.  Ill)  the  fm.  Berlin  or  Lake  gneiss,  apparently 
from  either  the  town  or  Twp  of  Berlin,  both  of  which  are  in  White  Mtns. 
In  that  area  he  placed  the  fm.  uncoil,  above  his  Bethlehem  gneiss  and 
below  his  Montalban  group.  In  the  Atlas  of  N.  H.  (1878)  and  in  Mcfar- 
lane’s  Geol.  Ky  Guide  (1879),  Hitchcock  designated  the  rocks  Lake  iria* 
nipiseogee  gneiss.  He  has  given  18.(300  ft.  as  thickness  of  the  fm.  In 
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18S4  and  subsequent  repts  Hitchcock  sometimes  used  Lake  gneiss  and 
sometimes  Lake  Winnipiseogee  gneiss,  while  some  other  writers  designated 
the  rocks  as  Winnipesaukee  gneiss . The  shorter  form  Lake  gneiss  has 
also  been  used  by  other  geologists.  The  names  seem  to  have  fallen  into 
disuse.  On  1932  geol.  map  of  U.  S.  the  rocks  around  Lake  Winnipesaukee 
are  mapped  as  pre-Camb.,  but  Billings  later  (1934)  questioned  presence 
of  any  pre-Camb.  rocks  in  N.  H. 

M.  Billings,  1935  (letter  dated  Aug.  27).  Wc  have  abandoned  Lake  Winnipesaukee 
gneiss,  as  it  Included  most  every  conceivable  kind  of  rock. 

Lakota  sandstone.  (In  Inyan  Kara  group.) 

Lower  Cretaceous:  Western  South  Dakota,  eastern  Wyoming,  southeastern 
Montana  (in  wells),  and  northwestern  Nebraska. 

N.  II.  Dart  on,  1899  (Geol.  Soc.  Am.  Bull.,  vol.  10,  p.  387).  Txikota  ss. — Coarse  buff 
sss.  with  fire  clays  and  local  coal  bods.  Overlie  Beulah  shales  [Morrison  fm.]  in 
Black  Hills,  S.  Dnk.  Is  Lower  Cret.  or  Jurassic. 

N.  II.  Darton,  1901  (U.  S.  G.  S.  21st  Ann.  Rept.,  pt  4,  p.  520).  Lakota  fm. — Mas- 
sive buff  coarse  cross-bedded  ss.  with  some  intercalated  sh.  and  locally  coal  beds. 
Top  memb.  is  dull-yellow  ss.  Thickness  200  to  300  ft.  If  not  Jurassic  It  repre- 
sents earliest  deposit  of  Lower  Cret.  Contains  local  unconformities.  Underlies 
Minnewaste  Is.  and  uncon.  overlies  Jurassic  Beulah  shales  [Morrison  fm.].  In- 
cluded in  Dakota  ss.  of  early  repts.  Name  derived  from  one  of  tribal  divisions  of 
Sioux  Indians. 

N.  H.  Darton  and  C.  C.  O’llarra,  1909  (U.  S.  G.  S.  Belle  Fourche  folio,  No.  164,  p. 
4).  Type  loc.  of  Lakotu  ss.  is  Lakota  Peuk,  a summit  on  hogback  range  4 ml. 
NW.  of  Hermosa.  8.  Dak. 

W.  W.  Uubey,  1930.  See  under  Inyan  Kara  group. 

Lalor  sands. 

Quaternary  (probably  Recent) : Southern  New  Jersey  (Trenton  region). 

J.  B.  Woodworth,  1911  (Harvard  Univ.  Peabody  Mus.  Am.  Arch,  and  Eth.  Papers, 
App.,  pp.  238-241).  Lalor  sands. — Eolian  sand  and  rain  wash.  No  stratification, 
but  a well  marked  secondary  structure  consisting  of  irregular  bands  of  inosculating 
ferruginous  clayey  material  usually  horizontal  but  locally  vertical  and  clearly  due 
to  segregation  of  Iron  oxides  through  action  of  percolating  waters.  Belong  to 
postglacial  period,  but  appear  to  be  in  part  contemp.  with  Trenton  gravels  to  8. 
and  E.f  ut  least  that  part  of  Trenton  gravels  that  shows  signs  of  wind  action. 
Named  for  Lalor  farm,  near  Rivervlew  Cemetery,  Trenton. 

La  Luz  schists. 

Age  ( ?) : Mexico. 

C.  W.  Botsford,  1909  (Eng.  and  Min.  Jour.,  vol.  87,  p.  691). 

La  Luz  basalts. 

Triassic:  Mexico. 

A.  Wandke  and  J.  Martinez,  1928  (Eton.  Geol.,  vol.  23.  p.  8). 

Lamar  limestone  member  (of  Delaware  Mountain  formation). 

Permian:  Western  Texas  (Delaware  Basin). 

W.  B.  Lang,  1937  (A.  A.  P.  G.  Bull.,  voL  21,  No.  7).  Ijamar  Is.  memb.  of  Delaware 
Mtn  fm. — Black  calc,  bed,  25  to  30  ft.  thick,  forming  top  memb.  of  Delaware 
Mtn  fm.  in  Delaware  Basin.  Within  the  basin  it  is  a carbonaceous  and  highly 
calc.  ss.  As  basin  rim  is  approached  the  rock  grades  into  Is.,  and  finally  becomes 
pale-gray  la.  at  base  of  the  escarpment.  In  places  It  Is  overlain  by  additional 
Delaware  Mtn  beds,  of  Is.  and  ss.,  of  variable  thickness  up  to  probably  100  ft. 
Underlies  Castile  anhydrite.  Type  loc.  is  escarpment  N.  of  Ijamar  Canyon,  where 
the  canyon  Is  crossed  by  the  Western  Gas  pipe  line,  about  15  mi.  due  E.  of  Guada- 
lupe Point.  This  Is.  was  previously  called  Frijole  Is.  by  Blanchard  and  Davis,  from 
Frijole  P.  O.,  but  the  similar  dark  Is.  that  occurs  at  Frijole  P.  O is  an  older  Is.,  and 
the  name  Frijole  Is.  Is  therefore  abandoned,  to  avoid  confusion. 
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Lamb  dolomite. 

Upper  Cambrian:  Western  Utah  (Gold  Hill  district). 

T.  B.  Nolan.  1030  (Wash.  Acad.  Sci.  Jour.,  vol.  20,  No.  17,  Oct.  10.  pp.  421-4KI 
Lamb  dol. — Lower  third  largely  thick-bedded  oolitic  and  plaolitlc  dolomite*.  x>n> 
of  them  cross-bedded.  Above  this  lies  thick-bedded  medium-gray  dol.  mottled  b~ 
patches  of  dol.  containing  white  rods  which  closely  resemble  parts  of  the  ©Mr 
Young  Fenk  dol.  In  upper  150  ft.  thinner-bedded  dolomites  with  sandy  parriur- 
become  increasingly  abundant,  nnd  these  grade  upward  Into  a ss.  that  weatb-n 
reddish  brown,  which  was  chosen  to  make  top  limit  of  fm.  This  as.  lenses  oat  t« 
N.  hut  a similar  lens  starts  at  about  same  locality  a short  distance  higher  strati 
graphically.  Thickness  1,050  ft.  No  fossils,  but  believed  to  be  Upper  Oamb  be- 
cause lithologically  similar  to  overlying  Hicks  dol.,  which  contains  Upper  Camt 
fossils.  Overlies  Trlppe  Is.  Named  for  exposures  in  Lamb  Gulch,  on  N.  side  ct 
Dry  Canyon,  Gold  Hill  dlst. 

See  also  U.  S.  G.  S.  P.  P.  177,  1934,  by  T.  B.  Nolan. 

Lambton  formation. 

Devonian : Canada. 

E.  J.  Chapman,  1864  (A  popular  and  practical  exposition  of  the  minerals  and  geotaj 
of  Canada,  p.  105). 

Lamoille  glacial  stage. 

A name  applied  by  E.  Blaekwelder  (Geol.  Soc.  Am.  Hull.,  vol.  42,  pp.  911 
918,  1931)  to  time  covered  by  a Pleist.  glacial  deposit  in  Ruby  Mtns,  NT 
Nev.,  which  he  correlates  with  Iowan  stage.  The  largest  glacier  of  this 
stage,  152:  mi.  long,  issued  from  Lamoille  Canyon,  and  built  a low  bulbed 
moraine  upon  the  plain. 

Lamont  stone. 

Trade  name  for  a stone  used  in  Chicago,  111.,  for  basements  and  facings  • f 
buildings.  Analysis  given  on  p.  1)2  of  Ind.  Geol.  Surv.  8th,  9th,  and  JOtb 
Ann.  Repts  (for  1876,  1877,  and  1878),  1879.  [Derivation  of  name  not 
stated.] 

Lamotte  sandstone. 

Upper  Cambrian:  Eastern  and  central  Missouri. 

A.  Winslow,  1894  (Mo.  Geol.  Surv.  vol.  6.  pp.  331,  347-358).  LamrAte  a*. — Great 
body  of  ss.  in  BE.  Mo.,  more  than  250  ft.  thick,  immediately  overlying:  Arcbrar 
crystallines  about  Mine  La  Motte  Station,  but  overlying  Cambrian  Iron  Mtn  cji 
in  Iron  Mtn  dlst.,  St.  Francois  Co.  Underlies  St.  Francois  or  St.  Joseph  Is. 

C.  R.  Keyes,  1896  (Mo.  Geol.  Surv.  vol.  11,  pp.  35-47).  La  Motte  tut. — Consist.*  <»f 
ss.,  some  sh.  and  clay,  with  cgl.  at  base.  Underlies  Fredericktown  dol.  and  unc©n. 
overlies  Algonklnn  crystallines. 

A.  Winslow.  1896  (U.  S.  G.  S.  Bull.  132).  La  Motte  88. — Thick  massive  f*s„  thinly 
bedded  or  flaggy  near  top ; generally  yellow  or  reddish,  sometimes  white.  Thick- 
ness 400  ft.  Underlies  St.  Joseph  Is.  nnd  overlies  Iron  Mtn  cgl. 

C.  R.  Keyes.  1901  (Am.  Geol.,  vol.  28,  pp.  51—53).  The  cgl.  called  Iron  Mtn  rgf.  by 
Winslow  (1896)  Should  properly  be  part  of  La  Motte  ss.  It  cannot  be  consUFr^ 
a distinct  geol.  terrnne  unless  the  original  signification  of  title  be  wholly  chaDp^i 
and  restricted  to  the  cgls.  encircling  the  peak  of  Iron  Mtn  alone.  On  same  bori»w 
of  uncon.  and  over  a large  area  similar  cgls.  occur.  They  are  usually  of  local 
extent,  and  may  properly  be  regarded  as  local  basnl  facies  of  La  Motte  ss. 

H.  F.  Bain  and  E.  O.  Ulrich,  1905  (U.  S.  G.  8.  Bull.  267.  p.  21).  La  Motte  **.,  » to 
300  ft.  thick,  includes,  in  St.  Francois  Mtns,  a cgl.  which  has  been  called  Pilot 
Knob  cgl.  and  Iron  Mtn  cgl.  Some  regard  it  as  Algonkian,  others  as  a part  of 
La  Motte  ss.  It  is  not  older  than  La  Motte  ss. 

M.  E.  Wilson,  1922  (Mo.  Bur.  Geol.  and  Mines,  2d  ser..  vol.  16).  Lamotte  8*.  prob- 
ably underlies  most  of  State.  Outcrops  chiefly  in  NE.  St.  Francois  and  wHtfftu 
Ste.  Genevieve  and  Madison  Counties.  Well  records  show  thicknesses  of  50  to  40» 
ft.  Overlies  pre-Camb.  granites,  porphyries,  nnd  qtzites. 

Named  for  Mine  La  Motte  Station,  Madison  Co. 
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Lamoureux  shale  (also  spelled  Lamoureaux). 

Devonian : Eureka  district,  Nevada. 

C.  IR.]  Keyes,  1923  (Pan-Am.  Geol.,  vol.  40,  pp.  52,  79).  Lamouretut  shales,  300  ft. 
thick,  underlie  Atrypa  les.  and  compose  basal  fm.  of  Nevadan  series  [Nevada  ls.J 
and  of  Devon ic  section  in  Eureka  di*t.  Highly  fosalllferous.  Named  for  exposures 
in  Lamoureux  Canyon,  Eureka  dist. 

Lampkins  sandstone  member. 

Mississippian : Southern  Indiana. 

P.  B.  Stockdale,  1931  (Ind.  Dept.  Cons.,  Div.  Geol.  Pub.  98.  pp.  77,  118,  178,  183, 
291,  etc.).  Lampkins  ss.  mrmb.  of  Carwood  fm. — A stout,  angular  fine-grained 
gray  to  buff  ss.  bed,  1 to  4 ft.  thick,  lying  55  to  05  ft.  below  top  of  Carwood  fm. 
and  45  to  50  ft.  above  buse  of  Carwood  fm.  The  overlying  beds  are  alternating  ss. 
ledges  and  sh.  partings.  The  underlying  beds  are  sh.  Thickness  % mi.  K.  of 
Lampkins  Bridge  (3  nil.  8W.  of  Belmont)  and  % ml.  N.  of  Lampkins  Bridge  and 
2Vj  ml.  8W.  of  Belmont  is  4 ft.  Is  absent  at  Gent.  Named  for  Lampkins  Bridge, 
being  shown  prominently  in  nearby  ravines  and  hillsides. 

La  Muda  limestone. 

Cretaceous:  Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Sci.  Annals,  vol.  26,  p.  22).  [No  age  assigned; 
but  II.  A.  MeyerhofT,  1931  (N.  Y.  Acad.  Sci.  Scientific  survey  of  Porto  Rico  and 
Virgin  Islands,  vol.  2,  pt.  3,  p.  276)  and  1933  (Geol.  of  Puerto  Rico,  p.  44), 
assigned  this  Is.  to  Cret.] 

Lana  conglomerate. 

Pre-Cambrian:  Northwestern  Vermont  (Addison  County). 

W.  G.  Foye,  1919  (11th  Ropt.  Vt.  State  Geol.,  p.  85).  Lana  cgl.  (Camb.). — Arkose 
cgl.,  a few  ft.  thick,  conformably  underlying  Lower  Camb.  qtzite  and  uncon.  over- 
lying  Proterozoic  Mendon  dol.  Just  above  the  Fulls  of  the  Lana,  N.  of  Silver  Lake 
[S.  part  of  Addison  Co.,  in  Brandon  quad.].  This  cgl.  Is  never  so  coarse-grained 
or  thick  as  Ripton  cgl.,  which  writer  believes  underlies  Mendon  dol. 

E.  3.  Foyies,  1929  (16th  Rept.  Vt.  State  Geol..  p.  284).  Lana  cgl.  consists  of  quartz 
cgl.  with  fragments  of  older  rock  in  it.  Metamorphism  has  reunited  many  of  the 
pebbles.  [Foyies  seems  to  treat  I^*na  cgl.  as  distinct  fm.  underlying  Cheshire 
qtzite,  and  separated  from  Mendon  dol.  by  Lana  sh.] 

Lanu  shale. 

Pre-Cambrian:  Northwestern  Vermont  (Addison  County). 

E.  J.  Foyies.  1929  (16th  Rept.  Vt.  State  Geol.  p.  284).  Lana  sh. — A phyllite  with 
foliation  doubtfully  cutting  across  the  bedding  planes.  The  mica  in  It  is  badly 
nltered  and  it  contains  plngloclase  feldspars.  The  rock  alternates  with  slaty- 
banded  ss.  (Foyies  seems  to  place  his  Lana  sh.  below  Lana  cgl.  and  above  Mendon 
dol.  Probably  mimed  for  Falls  of  the  Lana.  1 

Lanai  basalt 

Age  ( ?)  : Lanai.  Hawaiian  Islands. 

C.  K.  Wentworth,  1925  (Bernice  P.  Bishop  Mus.  Bull.  24,  p.  34). 

t Lancaster  limestone. 

Ordovician  and  Cambrian : Eastern  Pennsylvania. 

J.  P.  Lesley  and  P.  Frazer.  Jr.,  1880  (2d  Pa.  Geol.  Surv.  Rept.  Ca.  map  of  Lancaster 
Co.).  Lancaster  Is.,  including  argiHiles. — Overlies  Lower  calc,  slates  and  un- 
derlies Mesozoic  ss.  and  shales. 

Same  as  Shenandoah  Is.,  which  has  been  mapped  over  large  areas  and  is 
now  usually  divided  into  several  named  fms. 

Lancaster  formation. 

Devonian  or  Carboniferous : New  Brunswick. 

H.  M.  Ami,  1900  (Roy.  Sot*.  Canada  Proc.  and  Trans..  2d  ser.,  vol.  6,  sec.  4,  pp. 
207,  212). 
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Lance  formation. 

Upper  Cretaceous  (except  as  stated  in  last  entry)  : Wyoming  (widespread!, 
Montana  (widespread),  western  North  Dakota  and  South  Dakota,  and 
northwestern  Colorado. 

J.  B.  Hatcher,  1903  (Am.  Gool.,  vol.  31,  pp.  369-375).  Lance  Creek  ( Ceratopa ) bed*. — 
The  name  Cera  top * beds  cannot  be  used  for  these  Wyo.  deposits,  and  I give  to 
them  the  above  uame,  from  the  principal  stream  in  the  region  where  they  are 
best  represented,  in  Converse  Co..  Wyo.  That  these  beds  conformably  overlie  the 
Fox  Hills  in  this  region  has  been  published  by  present  writer,  who  spent  nearly 
4 full  years  collecting  from  them,  and  been  abundantly  corroborated  by  Investi- 
gations of  T.  W.  Stanton  and  F.  H.  Knowlton.  [On  p.  374  he  calls  these  beds 
the  Ijaramie  {trance  Ctrek)  bed s of  Converse  Co..  U'yo.  J The  beds  are  overlain 
by  the  Fort  lTnion. 

See  definition  of  t Ceratops  bed n. 

T.  W.  Stanton.  1910  (Am.  Jonr.  Sci..  4th,  vol.  30.  pp.  172-188).  Lan*'r  fm 
(•* Ceratops  bed#*’).—' TTie  name  Lance  fm.  has  recently  been  adopted  by  U.  8. 
Geol.  Survey  for  the  “Cera tops  beds’*  of  eastern  Wyo.  and  adjacent  areas.  It  is 
an  abbreviated  form  of  “Lance  Creek  beds”  which  J.  B.  Hatcher  applied  to  these 
deposits  in  1903  (Am.  Geol.,  vol.  31,  p.  369),  with  the  statement  that  the  name 
is  taken  “from  the  principal  stream  in  the  region  where  they  are  best  represented. 
In  Converse  Co.,  Wyo.”  At  present  one  of  most  important  points  at  Issue  ia 
relationship  of  Lance  fm.  to  Laramie  fm.  and  to  the  conformable  Cret.  sequence 
beneath  the  Laramie.  Some  geologists  hold  that  the  Lance  fm.  wherever  It  has 
been  studied  rests  uncon.  on  the  Laramie  or  some  older  fm..  and  that  the  uncon. 
beneath  It  represents  a long  complex  ei>och  of  elevation  and  erosion.  In  this 
paper  evidence  will  be  presented  to  show  that  in  the  rather  widely  distributed 
areas  discussed  there  Is  a real  transition  from  the  marine  Cret.  Fox  Hills  gs. 
Into  Lance  fm.  and  that  sedimentation  was  practically  continuous  from  the  one 
into  the  other  and  probably  on  through  the  [overlying]  Fort  Union.  If  It  is  true 
that  there  Is  a transition  with  practically  continuous  sedimentation  from  Fox  Hills 
ss.  Into  Lance  fm.  in  region  discussed,  then  Lance  fm.  includes  or  forms  part 
of  the  Laramie. 

See  also  under  Cannonball  marine  tnctnb.  of  Lance  fm. 

The  age  of  the  Lance  fm.  and  its  relation  to  true  Laramie  fm.  of  Denver 
Basin  (of  unquestioned  Upper  Cret.  age)  are  still  disputed  questions 
among  American  geologists,  in  view  of  which  the  U.  S.  Geol.  Survey 
for  many  years  tentatively  classified  Lance  fm.  as  Tertiary f ( Bocenet ). 
In  consideration,  however,  of  the  accumulated  evidence  of  a large  amount 
of  additional  field  work,  extending  over  a period  of  many  years,  this 
age  designation  was  modified  as  follows,  in  Dec.  1985:  (1)  The  Hell 
Creek  and  Tulloek  deposits  (previously  classified  as  members  of  Lance 
fm.)  were  raised  to  fm.  rank;  (2)  the  ago  of  Hell  Creek  fm.  was  changed 
to  Upper  Cret.;  (3)  the  age  of  Tulloek  fm.  was  changed  from  Tert.  (f) 
to  Upper  Cret.  or  Eo.\  (4)  In  areas  in  Mont,  and  NE.  Wyo.  where  the 
Hell  Creek  and  Tulloek  are  not  recognizable,  the  age  of  the  Lance  was 
changed  to  Upper  Cret..  except  where  Eo.  fossils  are  found  above  Cret- 
fossils,  in  which  case  the  age  of  the  Lance  is  to  be  Cret.  and  Eo.;  (5)  the 
age  of  the  Lance  in  other  parts  of  Wyo.  (outside  NE.  part  of  State)' is 
to  be  Upper  Cret..  no  Eo.  flora  having  been  reported  from  these  areas; 
((»)  the  age  of  Arapahoe  fm.  was  changed  to  Upper  Cret.;  and  (7)  the 
age  of  the  Dawson  arkose  and  Denver  fin.  was  changed  to  Upper  Cret. 
and  Eo.  ( f ). 

Named  for  exposures  on  Lance  Creek,  Niobrara  Co.,  Wyo.  (formerly  a part 
of  Converse  Co.). 

Lance  Cove  formation. 

Lower  Ordovician : Newfoundland. 

G.  Van  Ingen,  1914  (Princeton  Unlv.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
iMnce  Coer  fm. — Sss.  uml  tdialfg,  underlying  McGraw  bed  and  uncon.  overlying 
Little  Bell  Island  fm.  Included  in  Bell  Inland  series. 
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t La  nee  Creek  beds. 

See  Lance  fm. 

Lauda#  granite. 

Lute  Devonian  or  late  Carboniferous:  Northwestern  New  Hampshire 
(Moosilauke  quadrangle). 

M.  P.  Billings,  1935  (Geology  of  Littleton  and  Moosilauke  quads.,  N.  H.,  Moosilauke 
map,  p.  28).  Landaff  granite. — Fine-grained  massive  pink  to  gray  hastlngsite 
granite.  Late  Dev.  or  late  Carbf.  Is  related  to  White  Mtn  magma  series. 
[Mapped  over  NE.  part  of  Landaff  Twp.J 

Lander  sandstone  member  (of  Bighorn  dolomite). 

Upper  Ordovician  (Richmond)  : Western  Wyoming  (Wind  River  Moun- 
tains). 

A.  K.  Miller,  1930  (Am.  Jour.  Sci.,  5th.  vol.  20,  pp.  190-213).  Bighorn  fm.  of  NE. 
slope  of  Wind  River  Mtns.  Wyo.,  consists  of:  (1)  A very  fosslliferous,  thin,  basal  ss. 
inemb.,  1 to  4 ft.  thick  (here  named  Lander  as.,  from  exposures  about  10  mi.  SW. 
of  Lander,  Wyo.)  ; (2)  a massive  dol.  memb.  about  300  ft.  thick  in  NW.  part 
of  range  and  less  than  150  ft.  in  8E.  part  of  range;  and  (3)  an  upper  dol.  merab., 
about  25  ft.  thick  (the  Leigh  dol.  of  Blackwelder).  [Lists  and  discusses  fauna  of 
Lander  ss.  (135  sp.)  and  concludes  that  it  is  of  Richmond  age  and  a southern 
extension  of  a widespread  Arctic  fauna  of  that  age.]  “Available  evidence  indi- 
cates Lander  ss.  is  to  be  correlated  with  basal  ss.  memb.  of  [typical]  Bighorn  fm. 
of  Bighorn  Mts.”  [He  therefore  concludes  nil  of  Bighorn  dol.  is  of  Richmond 
age.] 

Landes  limestone. 

Middle  Devonian : Northeastern  West  Virginia. 

D.  B.  Reger,  1924  (W.  Va.  Geol.  Surv.  Rept.  on  Mineral  and  Grant  Counties,  pp.  313, 
745).  Landcn  Is. — Dark,  highly  fossiiiferous  is.,  present  in  form  of  good  sized 
nodules  scattered  through  1 to  5 ft.  of  brown  sh.  at  extreme  top  of  Hamilton 
series  [fm.]  in  Mineral  und  Grant  Counties.  Contains  Hamilton  fossils. 

Named  for  occurrence  in  public  road  along  North  Mill  Creek,  0.2  mi.  N.  of 
Landes,  S.  part  of  Grant  Co. 

Landgralf  sandstone.  (In  Pocahontas  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  Hennen  and  R.  M.  Qawthrop,  1915  (W.  Va.  Geol.  Surv.  Rept.  Wyoming  and 
McDowell  Counties,  p.  235).  La ndgraff  *«. — Massive,  medium  grained,  micaceous, 
buff,  0 to  25  ft.  thick.  Underlies  Pocahontas  No.  1 coal  and  overlies  Landgraff 
coal.  Once  quarried  at  Landgraff,  McDowell  Co.  Belongs  in  Pocahontas  group. 

Landisburg  sandstone. 

Silurian:  Central  Pennsylvania  (Perry  County). 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  Summ.  Final  Rept.,  vol.  2.  pp.  761-777).  In 
Rept.  F,  this  is  called  Bloomfield  hh.,  but  I have  changed  the  name  to  Landisburg. 
where  it  is  equally  remarkable,  so  as  to  avoid  confusion  btw.  the  names  Bloom- 
field and  Bloomsburg.  The  Lundisburg  ss.  lies  in  Middle  Sulina  shales.  At 
Lnndisburg,  Perry  Co.,  it  is  42  ft.  thick,  and  consists  of  (descending)  : Hard 
olive  sh.  and  s*.  with  Lepcrditia  alta.  3 ft. ; red  sh.  and  ss.,  15  ft. ; gray  ss.  with 
L.  alta,  4 ft.;  and  red  sh.  und  ss.,  20  ft.  It  is  underlain  by  gray  and  yellow  sh. 
and  overlain  by  6 ft.  of  Is.  and  sh.  with  wrinkled  surfaces.  [After  giving  above 
section  of  lnndisburg  ss.  he  says : The  Landisburg  sh.  proper  is  a thin  bed  of 
soft  friable  sand  rock,  breaking  up  into  brick-shaped  fragments,  varying  in  color 
from  dull  reddish  to  olive  greenish.  Its  outcrop,  sometimes  10  ft.  thick,  makes 
low  ridge  traceable  across  Centre  Twp,  passing  under  New  Bloomfield.  He  also 
calls  this  soft  friable  samlrock  the  l^andisburg  fl*h-bcd  ss.,  und  says  tbut  L.  alta 
occurs  in  great  abundance  in  “this  little  group  of  beds."] 
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Landston  formation. 

Middle  Cambrian : Utah. 

C.  [R.]  Keyes,  19124  (I'an-Am.  Geol.,  vol.  41,  p.  38),  in  table  Riving  “Genera!  geoi. 
section  of  Utah,"  listed  (descending):  Spence  sh.,  100  ft.;  Landaton  <l«a  }.  5C*j 
ft.;  uncon.;  Pioche  (early  Camb.).  Derivation  of  Land«ton  not  Bt&ted. 

Lane  shale.  (Of  Lansing  group,  in  Kansas.) 

Lane  shale  member  (of  Lansing  formation,  in  Missouri). 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  northwestern  Mis- 
souri, and  southwestern  Iowa. 

E.  Haworth,  1895  (Kans.  Unlv.  Quart.,  vol.  3,  p.  277,  and  pi.  opp.  p.  290:  Am.  Jour. 
Sci.,  3d,  vol.  50,  p.  460  and  pi.  opp.  p.  466).  Lone  ahalea. — Shales,  with  heavy 
at  top  and  many  as.  beds  scattered  throughout,  varying  in  thickness  from  thin 
to  150  ft.  Underlain  by  Carlyle  Is.  and  overlain  by  Garnett  Is. 

E.  Haworth  and  J.  Bennett,  1908  (Unlv.  Geol.  Surv.  Kans.,  vol.  9),  defined  lAinr  ah. 
as  overlying  loin  Is.  and  as  separated  from  the  higher  Vilas  sh.  by  a la.  which 
they  called  Allen  l*.  (*=Corfjrfc  J«.),  and  stated  that  Garnett  Is.  of  Haworth  and 
Kirk  Included  (ascending)  Allen  [ i'lattsburg]  Is.,  Vilas  sh.,  and  Stanton  Is. 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  13).  La ne-  ah. 
(basal  memb.  of  Lansing  fm.)  overlies  Iola  Is.  and  underlies  Plattsburg  Is.,  which 
is  lower  bed  of  "Garnett"  Is.  and  is  the  Is.  exposed  at  Carlyle.  Kans..  according 
to  Kans.  Geol.  Survey.  [This  definition  of  Lane  sh.  was  followed  by  Kans.  Geol. 
Survey  until  1931,  when  R.  C.  Moore  (Kans.  Geol.  Soc.  5th  Ann.  Field  Conf. 
correlation  chart)  restricted  Lone  ah.  to  lower  part  of  Lane  sh.  of  previous  repts, 
and  defined  it  as  separated  from  overlying  Plattsburg  is.  by  (ascending)  Argentine 
Is.,  Island  Creek  sh.,  Farley  Is.,  and  Bonner  Springs  sh.] 

Early  in  1932  (Jan.  or  Feb.)  G.  E.  Condra,  R.  C.  Moore,  and  C.  O.  Dunbar 
transferred  Lane  sh.  and  their  overlying  Argentine  Is.  to  Kansas  City 
group.  (See  Nebr.  Geol.  Surv.  Bull.  5,  2d  ser.,  p.  17,  table  opp.  p.  IS.) 
Later  in  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  Aug.  28 
to  Sept.  3)  Moore  still  further  restricted  Lane  8h.  by  introducing  two 
more  named  units  (Frisbie  Is.  and  Quindaro  sh.)  btw.  Argentine  Is.  and 
Lane  sh.,  and  stated  that  this  restricted  Lane  sh.  was  typical  Lane  sh. 
R.  C.  Moore  and  G.  E.  Condra  adhered  to  this  latter  definition  in  their 
Oct.  1932  revised  classification  chart  of  Penn,  rocks  of  Kans.  and  Nebr. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  pp.  18,  55-58).  naworth  applied 
Lane  to  100  ft.  of  sandy  eh.  btw.  2 prominent  Isa.  near  town  of  Lane.  The  lower 
Is.  wan  correctly  identified  by  Haworth  as  Iola.  The  upper  Is.,  capping  the  scarp 
at  Dine,  is  not  Allen  (Plattsburg  Is.),  as  Haworth  thought,  but  is  a third  Is. 
lying  btw.  the  Iola  and  the  Plattsburg.  This  la.  (Wyandotte  of  this  rept.), 
although  very  prominent  around  Line  and  northward  to  Kansas  City  and  beyond, 
pinches  out'  near  Greeley  in  NE.  Anderson  .Co.  It  is  clear  the  early  workers 
recognized  only  2 las.  Immediately  succeeding  Dine  sh.,  whereas  there  are  3 in 
NE.  Kans. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  p.  117).  Lane  ah.  overlies  true  Iola 
Is.  at  I*ane  type  loc.  Field  studies  have  shown  that  Is.  next  above  Lane  sh.  at 
Lane  is  not  t Allen  (Plattsburg)  Is.,  but  a lower  fm.  that  Is  absent  in  Allen  Co. 
The  base  of  Plattsburg  la.  does  not  mark  upper  bdy  of  Lane  sh.,  as  Inferred  by 
several  geologists.  The  la.  next  above  I^ane  sh.  is  traced  into  la.  now  called 
Argentine  la.  The  Lane  as  thus  defined  is  variable  in  lithology  and  thickness. 

In  places,  mostly  where  it  is  thin,  i.  e.,  15  to  35  ft.  thick,  it  ia  wholly  dark  bluish- 
gray  clayey  ah.  Where  thick  (50  to  110  ft.)  moat  of  the  sh.  is  sandy  and 
micaceous,  light  gray  to  yellowish  brown  or  buff,  with  carbonaceous  streaks  but 
no  coal  beds.  It  is  persistent  from  E.  part  of  Miami  Co.,  Kans.,  to  NE.  and  N. 
Has  been  recognized  in  northern  Mo.,  Iowa,  and  in  Platte  Valley,  Nebr.  Dis- 
appearance of  Wyandotte  Is.  a short  distance  S.  of  Lane  makes  It  impossible  to 
recognize  upper  bdy  of  Lane  sh..  and  in  that  region  Lane  is  combined  with 
overlying  sh.  under  designation  Lane-Jionner  Ppringa  ah.  This  combined  unit 
(75  ft.  thick  near  Iola  and  60 ± ft.  in  southern  Kans.)  is  dark  bluish  or  bluish- 
gray  clayey  lo  fine  silty  sh.  [On  p.  45  Moore  showed  Lane  ah.  of  his  "revised 
classification'’  as  underlying  Frisbie  Is.,  as  overlying  Raytown  memb.  of  Iola  is., 
and  as  included  In  Kansas  City  group.] 
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The  U.  S.  Geol.  Survey  lma  not  yet  had  occasion  to  consider,  for  its  publi- 
cations, the  modified  definitions  of  Lane  sh.  and  its  transfer  to  Kansas 
City  group. 

Named  for  exposures  at  Lane,  Franklin  Co.,  Kans. 

Lanesboro  member  (of  New  Milford  formation). 

Upper  Devonian:  Northeastern  Pennsylvania  (Susquehanna  County). 

B.  Willard,  11)36  (Geol.  Soe.  Am.  Bull.,  vol.  47,  No.  4.  pp.  571-589).  Where  basal 
Kingsley  red  sh.  is  present  the  remainder  of  New  Milford  fm.  may  for  con- 
venience be  referred  to  as  Lanesboro  memb.,  from  exposures  near  Lanesboro,  Sus- 
quehanna Co.  In  general  the  Lanesboro  memb.,  or  New  Milford  fm.  as  a 
whole,  where  the  Kingsley  Is  absent,  consists  of  greenish  to  grayish  flags;  some 
massive;  many  cross-bedded.  Upper  part  often  forms  cliffs.  Max.  thickness  in 
Susquehanna  Co.  400-500  ft. 

tLaneville  shale. 

Pennsylvanian;  Eastern  Kansas  and  northwestern  Missouri. 

E.  Ilaworth  and  M.  Z.  Kirk,  1894  (Kans.  Univ.  Quart.,  vol.  2,  p.  108).  LaneviUe 
shales. — Shales,  75  to  100  ft.  thick,  with  several  beds  of  valuable  ss.  Overlies 
Oswego  Is.  [Fort  Scott  Is.]  and  underlies  Erie  Is.  Includes  Fort  Scott  flagstones. 

As  thus  defined  apparently  extended  from  top  of  Fort  Scott  is.  up  to  base 
of  Hertha  Is.,  which  Is  basal  bed  of  tErie  Is.,  according  to  R.  C. 
Moore,  19ft6. 

R.  C.  Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22,  pp.  60.  C2-67,  72).  fLanevllle  ah. 
of  Haworth  and  Kirk  includ'd  Ijibette  sh..  Pawnee  Is.,  Bunderu  sh.,  Altamout  Is., 
Nowata  sh.,  Lenapah  Is.,  Memorial  sh..  Bourbon  fm. 

Named  for  exposures  at  LaneviUe,  Labette  Co.,  Kans. 

Laney  shale  member  (of  Green  River  formation). 

Eocene:  Southwestern  Wyoming  (Sweetwater  County)  and  northwestern 
Colorado  (Moffat  County). 

A.  R.  Schultz,  1920  (U.  S.  G.  S.  Bull.  702).  I.ancy  sh.  memb.  of  Qrcen  River  fm. — 
Thln-bedded  sb.,  ss„  and  lss„  some  of  which  are  oolitic ; also  some  dark-colored 
bituminous  sh.  Thickness  0 to  950  ft.  Uncon.  underilea  Plant  beds  and  Tower  ss. 
of  Powell,  which  compose  upper  part  of  Green  River  fm.,  and  uncon.  overlies 
Cathedral  Bluffs  red  beds  memb.  of  Green  River  fm.  (now  called  Cathedral  Bluffs 
tongue  of  Wasatch  fm.].  Named  for  Laney  Kim.  Sweetwater  Co.,  Wyo. 

*iLang  division. 

Tertiary:  Southern  California  (Los  Angeles  County). 

O.  II.  Herahey,  1902  (Am.  Geol.,  vol.  29,  pp.  349-372).  Lang  div. — A great  bed  of 
gravel  and  sand  of  buff  color;  red  and  brown  lava  cobbles  plentiful.  Thickness 
3,000  ft.  Has  appearance  of  delta  of  n large  river  flowing  westward  on  approx, 
site  of  Soledad  Canyon.  May  be  marine  In  W.  part  of  basin.  Conformably 
underlies  Soledad  dlv.  and  uncon.  overlies  Mellenia  series.  Named  for  exposures 
at  Lang,  Los  Angeles  Co. 

W.  S.  W.  Kew.  1924  (U.  S.  G.  S.  Bull.  753.  p.  81).  The  “Lang  dlv/’  of  Hershey 
Is  thought  by  writer  to  be  cqulv.,  in  greater  part  at  least,  to  upper  part  of  Mint 
Canyon  fm.  (upper  Mlo.)  of  this  rept. 

Langara  quartz  diorite. 

Jurassic:  British  Columbia. 

J.  I).  MaeKenzie,  1916  (Canada  Geol.  Surv.  Mem.  88,  p.  52). 

Langston  limestone. 

Middle  Cambrian:  Northeastern  Utah  and  southeastern  Idaho. 

C.  D.  Walcott,  1908  (Smithsonian  MIsC.  Coll.,  vol.  53.  No.  1804,  pp.  6,  7). 
Langston  fm. — Massive- bedded  bluish-gray  Is.  with  many  round  concretions. 
Thickness  107  ft.  in  Blacksmith  Fork  Canyon,  Cache  Co.,  Utah,  and  30  ft.  W.  of 
Liberty.  Bear  Lake  Co.,  Idaho.  Middle  Carob.  fauna.  Most  readily  accessible 
locality  is  in  Blacksmith  Fork,  Cache  Co.,  Utah,  but  strike  of  beds  carries  fm. 
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Into  valley  of  Langston  Creek,  Bear  Lake  Co.,  Idaho.  Underlies  Ute  fm.  and 
overlies  Brigham  fm.  [qtzite]. 

tLung  Syne  beds. 

Eocene  (lower)  : Central  South  Carolina  (eastern  part  of  Calhoun  County*. 

E.  Sloan,  1908  (S.  C.  Geol.  Surv.,  ser.  4,  Bull.  2,  pp.  449,  451-452).  At  Laos 
Syne  and  Warley  Hill  the  Conga  roe  shales  rest  on  fine-grained,  black,  slightlj 
glauconitic  sands,  and  partly  indurated  gray  sands,  both  of  which  contain  tender 
casts  of  small  shells.  We  shall  refer  to  them  as  the  Lang  Syne  beds.  Strati 
graphically  they  belong  below  the  Congaree  shales,  and  are  tentatively  treated  as 
part  of  the  Black  Mingo,  pending  further  investigations.  (In  table  on  p.  449 
Sloan  tentatively  placed  his  Ding  Syne  beds  above  his  Williamsburg  pseudobuhr  1 

C.  W.  Cooke.  1930  (U.  S.  G.  S.  Bull.  807).  Lang  Syne  beds  of  Sloan  are  her* 
tentatively  referred  to  lower  pnrt  of  Black  Mingo  fm.  (of  Wilcox  age),  and  name 
is  abandoned.  They  rest  uncon.  on  Tuscaloosa  fm.  near  Fort  Motte,  Calhoun  Co. 

Named  for  exposures  at  Lang  Syne  plantation,  Calhoun  Co. 

Lanoria  quartzite. 

Pre-Cambrian : Western  Texas. 

G.  B.  Richardson.  1909  (U.  S.  G.  S.  El  Paso  folio.  No.  166).  Lanoria  qtzite  — 
Mass  of  pre-Camb.  qtzite  that  outcrops  along  E.  flank  of  Franklin  Range.  Con 
sists  of  alternating  layers  of  thick-  and  thin-bedded  qtzite:  some  beds  almo?- 
white,  others  dark-colored,  prevailing  tint  being  gray.  The  qtzite  Is  flne-texturrd  ( 

and  thoroughly  indurated.  Thickness  1,800  ± ft.  No  fossils.  Is  cut  by  thin  sills 
and  dikes.  Uncon.  overlain  by  rhyolite  porphyry.  Base  not  exposed.  Named  for 
exposures  just  W.  of  an  old  settlement  near  base  of  Franklin  Mtns,  8 ml.  NE. 
of  El  Paso. 

iXnnphier  beds.  (In  Cheyenne  sandstone.) 

Lower  Cretaceous  (Comanche  series)  : Central  southern  Kansas. 

F.  W.  Cragin,  1895  (Am.  Geol.,  vol.  16.  pp.  361,  367).  Lanphter  beds. — Incoherent, 

more  or  less  ehnly  sands,  sometimes  passing  into  shales,  often  heavily  charged 
with  carbonaceous  matter,  pyrites  of  iron  and  selenite  crystals,  and  includim:  j 

numerous  fragments  of  lignite.  Thickness  10  or  15  ft.  Basal  part  of  Elk 
Creek  beds.  Overlain  by  Stokes  ss.  and  underlain  by  Corral  ss. 

This  name  was  discarded  by  U.  S.  Geol.  Survey  in  1921,  the  beds  being 
a local  facies  of  Cheyenne  ss.  and  without  strat.  value.  (Sec  also  last 
entry  under  Cheyenne  ss.) 

Named  for  draw  running  through  Lanphter  claim  (“which  may  lw»  culled 
Lnnphier  Draw”).  In  SE.  corner  of  Kiowa  Co. 

Lansdale  shale.  (In  Newark  group.) 

Upper  Triassic:  Southeast ern  Pennsylvania  (Bucks  and  Montgomery 
Counties). 

B.  S.  Lyman,  1893  (Pa.  Geol.  Surv.  geol.  and  topog.  map  of  Bucks  and  Montgomery 
Counties)  and  1895  (2d  Pn.  Geol.  Surv.  Summ.  Final  Kept.,  vol.  3,  pt.  2,  pp.  2589- 
2638).  Lonsdale  shales. — Red*  shales  with  a few  scattered  green  layers,  4.700-t- 
ft.  thick.  Underlie  Perkasie  shales  and  overlie  Gwynedd  shales.  Underlie  Lans- 
dale, Montgomery  Co.,  and  a broad  area. 

Corresponds  to  basal  part  of  Brunswick  sh.  of  Newark  group. 

L’Anse  series. 

Age  ( ?) : Northeastern  Michigan. 

T.  B.  Brooks,  1873  (Mich.  Geol.  Surv.  vol.  1,  pt.  1.  pp.  151-155).  described,  but  did 
not  name,  the  rocks  of  L’Anse  iron  dist.  On  p.  155.  under  bending  Huron  Bay 
slates,  he  stated  that  those  slates,  with  associated  rocks,  ’‘may  be  rega riled  a* 
belonging  to  L’Anse  series,  although  more  than  10  mi.  away  in  a NE.  direction.” 

Lanse  9 Loup  series. 

Pre-Cambrian : Newfoundland. 

N.  C.  Dale,  1927  (Geol.  Soe.  Am.  Bull.,  vol.  38.  p.  421). 
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L/Anse  nil  Loup  limestones. 

Cambrian:  Canada  (St.  Lawrence  Valley). 

II.  M.  Ami,  1900  (Roy.  Soc.  Canada  I’roc.  and  Trans.,  2d  ser.,  vol.  6,  sec.  4,  p.  197). 

learning  group,  in  Kansas. 

Lansing  formation,  in  Missouri. 

Pennsylvanian:  Missouri,  Kansas,  southeastern  Nebraska,  Iowa. 

H.  Hinds,  1912  (Mo.  Bur.  Geol.  and  Mines,  vol.  11,  2d  ser.,  p.  7).  Lansing  fm.— 
Lower  half  or  two  thirds  consists  of  sh.  and  as.  with  Is.  only  locally  Important. 
Top  of  fm.,  however,  is  Stanton  Is.  memb.,  14  to  25  ft.  thick.  Thickness  of  fm. 
140  ft.  In  Platte  Co.  and  K>0  ft.  farther  NE.,  near  Iowa  line.  Overlies  Kansas 
City  Is.  and  underlies  Douglas  sh. 

H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines  vol.  13,  pp.  28,  150). 
Lansing  fin. — Is  distinct  fm.  from  overlying  Douglas  fm.,  containing  more  la.  than 
iHiuglaa.  Includes  (descending)  following  members:  Stanton  Is.,  Vilas  sh.,  Platt b- 
burg  Is.,  and  Line  sh.  Overlies  Kansas  City  fm.,  the  top  memb.  of  which  is 
loin  la. 

R.  C.  Moore  and  W.  P.  Haynes,  1917  (Kans.  Geol.  Surv.  Bull.  3,  p.  99).  A very 
important  faunal  break,  clearly  defined  by  Beede  and  Rogers  and  Oirty,  occurs 
at  top  of  Kansas  City  fm.  (the  top  memb.  of  which  is  lola  Is.).  Accordingly  the 
beds  above  lola  Is.  which  were  formerly  included  in  Pottawatomie  fm.  have  been 
separated  from  underlying  beds  and  named,  from  typical  outcrops  in  vicinity  of 
Lansing,  near  Leavenworth.  Kans.,  the  Lansing  fm.  Faunally  the  Lansing  appears 
to  lie  continuous  with  overlying  Douglas  fm.,  hut  as  latter  differs  lithologically 
from  the  Lansing,  and  has  been  well  defined  in  liternture  for  some  time,  it  aeems 
desirable  to  recognize  both  fms.  Includes  (descending)  following  members:  Stan- 
ton Is.,  Vilas  sh.,  Plattsburg  la.,  and  Lone  ah.  [This  was  generally  accepted 
definition  of  tansing  group  until  1931.] 

R.  C.  Moore,  1931  (Kans.  Geol.  Soc.  5th  Ann.  Field  Conf.  correlation  chart),  redefined 
Lansing  group  by  including  in  its  top  Weston  sh.,  Iatan  la.,  and  lower  part  of 
Lawrence  sh.  of  established  usage,  and  by  excluding  from  its  base  the  upper  part 
of  Lane  sh.  memb. 

R.  C.  Moore,  Aug.  28  to  Sept.  3,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guide- 
book), again  redefined  his  Lansing  group  by  excluding  at  top  the  Weston  sh.,  Iatan 
Is.,  and  lower  part  of  Lawrence  sh..  to  which  latter  bed  he  applied  new  name 
Hardesty  sh.  The  3 latter  units  he  assembled  under  new  name  Perdee  group. 

R.  C.  Moore  and  G.  E.  Condrn,  Oct.  1932  (revised  classification  chart  of  Penn,  rocks 
of  Kans.  and  Nebr.),  again  redefined  Lansing  group  by  drawing  Its  base  at  base 
of  T'lAtlsburg  la.,  and  including  in  it  the  overlying  VilaM  sh.  and  Stanton  Is. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wilmarth,  193G. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  p.  70).  Bdy  btw.  Kansas  City  ami 
Lansing  divisions  as  originally  defined  can  not  be  recognized,  either  lithologically 
or  faunaily,  in  Kans.  S.  of  Johnson  Co.,  because  Farley  la.  coalesces  with  Argentine 
Is.  Moore  therefore  proposes  to  redefine  Lansing  to  include  only  Plattsburg  Is., 
Vilas  ah.,  and  Stanton  is.  This  usage  corresponds  to  Garnett  Is.  of  early  Kans. 
Surv.  [which  has  long  priority].  {See  under  Garnett  Is.] 

These  modified  definitions  have  not  been  considered  by  U.  S.  Geol.  Survey 
for  its  publications.  The  1933  ( 57th)  Bleu.  Kept,  of  Mo.  Geol.  Surv.  con- 
tinues to  draw  top  of  the  Lansing  at  top  of  Stuutou  Is.  aud  base  at  top 
of  lola  Is. 

Lansing  moraine. 

Pleistocene.  (Wisconsin  stage)  : Southern  Michigan.  Shown  on  moraine 
map  (pi.  32)  of  U.  S.  G.  S.  Mon.  53.  Named  for  Lansing. 

Lantern  Hill  quarts  rock. 

Age  (?) : Connecticut. 

11.  E.  Gregory,  1906  (Conn.  State  Geol.  and  Nat.  Hist.  Surv.  Bull.  6.  p.  136). 

Laona  sandstone. 

Upper  Devonian:  Western  New  York  (Chautauqua  County). 

J.  Hall,  1841  (N.  Y.  Geol.  Surv.  5th  Ann.  Rept.,  p.  177).  Quarries  have  been  opened 
at  Shumla  on  Cunadawa  Creek,  and  at  Luona  on  same  stream.  The  muss  at 
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Laoua  was  noticed  by  Dr.  Beck,  and  in  his  rept  was  called  Laona  ss.  Is  *omr  whr 
peculiar  in  character,  being  much  thicker  here  than  in  other  parts  of  county.  1? 
about  5 ft.  thick.  Upper  3 ft.  often  forms  a single  course.  Is  highly  bitumiboii*. 
Thins  to  S.  and  at  Westfield  It  is  about  1 ft.  thick  and  considerably  chang«-d  fc 
character.  The  Laona  88.  appears  to  have  been  dopoelted  in  a depression  of  thr 
strata  below,  which  causes  it  to  grow  thinner  on  either  side. 

J.  M.  Clarke.  1903  (N.  Y.  State  Mus.  fldb.  19.  p.  25  and  chart).  Laona  ss.  of 
Chautauqua  Co.  is  a basal  menib.  of  Chemung  series. 

D.  D.  Dither,  1903  (N.  Y.  State  Mus.  Bull.  09.  pp.  1020-1029).  Txiona  88.  w*. 
named  for  exposures  [in  Canada  way  Creek]  at  Laona.  [Appears  to  be  includes 
in  Portage  group.]  No  other  representatives  of  Portage  fauna  were  found  abor.- 
Lnona  ss.  On  lower  surface  of  thin  ss.  10  ft.  higher  and  In  subjacent  shale*. 
Chemung  brnehiopods  are  eommon.  Lies  200  to  280  ft.  below  Shumla  ka.  Rest-  j 
on  Portland  gray  sh. 

J.  M.  Clarke,  1901  (X.  Y.  State  Mus.  Mem.  6,  p.  214).  In  Lake  Erie  section  (Erir 
and  Chautauqua  Counties)  there  comes  in  al>ove  the  Portland  light-colored  shah>« 
and  thin  flags  a ss.,  22  ft.  thick,  carrying  Chemung  brachiopod  fauna,  termed  by 
James  Hall  the  Isiona  exposed  at  Laona  [Chnuiauqun  Co.].  Forestville,  Broc- 
ton,  etc. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  18,  p.  79  and  chart).  Laona  **.  (190n 
Clarke)  ia=  lower  part  of  Nunda  ss.  The  fauna,  while  mainly  Chemung,  contains 
a few  cephalopoda  suggestive  of  the  Portap*.  [Chart  states  that  Nunda  ss.  o' 
Portage  beds  includes  at  base  the  Laona  ss.] 

(3.  H.  Chadwick,  1919  (Geol.  Soe.  Am.  Bull.,  vol.  30,  p.  157),  and  1923  (Geol.  8o- 
Am.  Bull.,  vol.  34,  p.  69),  included  Lnonn  ss.  and  underlying  Gowanda  beds  (ai*> 
the  still  older  Dunkirk  sh.)  in  Chemung,  and  applied  Westfield  sh.  to  beds  abov- 
the  Laona. 

W.  Goldring.  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  369),  divided  Chemung  of  wester; 

N.  Y.  Into  (descending)  Chadakoin  beds,  Cuba  sh..  Northeast  sh.,  Shumla  ss..  j 
Westfield  sh.,  Laona  ss.,  Gowanda  sh..  and  Dunkirk  sh.  But  G.  H.  Chadwick 
(1933,  1935,  etc.)  transferred  to  his  Canadaway  group  (q.  v.)  all  beds  from  to? 
of  Northeast  sh.  to  base  of  Dunkirk  sh. 

Lapara  sand  member  (of  Goliad  sand). 

Tertiary  (Pliocene) : Southern  Texas. 

E.  T.  Dumble,  1893  (Brown  coal  and  lignite  of  Texas,  p.  154).  [No  definition  except 
that  Lapara  beds  rest  uncon.  on  Fayette  dlv.J 

E.  T.  Dumbie,  1894  (Jour.  Geol.,  voL  2,  pp.  559-500).  Lapara  beds  or  dir. — Coarse 
sharp  sands  and  light-red,  green,  and  other  colored  clays  lnterbedded  and  some- 
what cross-bedd<<l.  Underlies  Logarto  dlv.  and  overlies  Miocene  Oakville.  A^ 
signed  to  PHo. 

A.  Deussen,  1924  (U.  S.  G.  S.  P.  P.  126,  p.  100).  Lapara  sand  consists  of  sand  and 
interbedded  and  cross-bedded  limy  clny.  The  sand  is  sharp,  coarse,  and  friablt* 
and  contains  clay  pebbh*s  and  lime  concretions.  The  clay  is  of  several  colors — 
pink,  light  red,  green,  etc.  At  some  places  it  contains  lime  nodules  and  at  others 
clay  pebbles.  Thickness  75  to  455  ft.  in  well  records.  Is  exposed  on  Nueces 
River,  where  It  lies  uncon.  (?)  on  Oakville  ss.  and  conformably  (?)  below  Lagarto 
clay.  Named  by  Dumble  after  Lapara  Creek,  Live  Oak  Co.,  Tex.,  where  It  is 
typically  displayed. 

F.  B.  Plummer,  1933  (Unlv.  Tex.  Bull.  3232,  pp.  530,  751,  753,  754).  San  Antonio 
committee  on  geologic  mapping  decided  to  Include  Lapara  sand  in  the  new  Goliad 
fm.,  and  to  draw  base  of  Goliad  at  base  of  Lapara  gravel  bids  f shown  as  basal 
bed  of  Lapara  sand  inemh.  of  Goliud  fm.],  which  rest  on  underlying  Lagarto  fm. 

I restricted].  The  momb.  is  typically  exposed  on  Nueces  River  SE.  of  Mikeska  on 
Mannhuilln  Creek,  4 to  5 mi.  NE.  of  Goliad,  and  on  Guadalupe  River  SE.  of 
Cuero.  The  type  loc.  comprises  the  exposures  along  Lapara  Creek.  In  Live  Oak 
Co.  According  to  IL  T.  Richardson  it  is  a more  or  less  continuous  layer  of  sand 
and  gravel,  15  to  20  ft.  thick,  that  can  lx*  traced  across  central  Tex.  and  mapped 
from  Nueces  River  to  Guadalupe  River.  Consists  of  cgl.,  cross-bedded  sand,  and 
limy  day.  The  cgl.  Is  composed  of  cobbles  that  range  up  to  6 inches  diam.,  clay 
halls,  sand,  ami  much  reworked  material,  such  as  bone  fragments  and  bits  of 
fossilized  wood.  The  sand  is  coarse,  friable,  and  contains  clay  pebbles,  calc, 
concretions,  and  lentils  of  red  and  green  clay.  The  clay  is  irregularly  bedded  and 
contains  pebbles  and  nodules  similar  to  those  in  the  cgl.  The  Lapara  sand  memb. 

Is  uncon.  lerrutu  sheet  dated  Dec.  II,  1933]  overlain  by  Lagarto  Creek  beds. 

The  U.  S.  Geol.  Survey  follows  Plummer’s  definition  of  Goliad  sand,  and 
treats  Lapara  sand  as  basal  memb.  of  the  Goliad. 
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fLa  Plata  sandstone. 

Upper  Jurassic:  Southwestern  Colorado  and  southeastern  Utah. 

C.  W.  Purlngton,  1808  (U.  8.  G.  8.  18th  Ann.  Ropt.,  pt.  3,  p.  750;  named  by  W. 
Cross).  Lying  directly  on  the  Trias  (mostly  red  ass.)  In  Telluride  quad.,  Colo., 
is  lower  memb.  of  Jura.  It  consists  of  friable  medium-grained  white  aa.,  of  massive 
appearance,  which  has  a thickness  of  50  to  100  ft.  It  has  been  called  La  Plata  ss. 
by  W.  Cross,  owing  to  its  extensive  development  In  La  Plata  Mtns,  to  8.  It 
includes  a layer  of  black  impure  Is.  8±  ft.  thick.  The  upper  memb.  of  Jura  Is 
Gunnison  sh.,  about  700  ft.  thick. 

W.  Cross,  1808  (geol.  map  accompanying  rept  cited  above,  the  areal  geology  of 
which  is  by  Cross).  La  Plata  88. — Two  white  gs.  layers  with  dark  Is.  btw.  them. 
Underlies  Gunnison  fm.  and  overlies  Dolores  fm. 

W.  Cross,  1809  (U.  8.  G.  8.  Telluride  folio.  No.  57).  It  is  proposed  to  name  lower 
memb.  of  Gunnison  fm.  after  La  Plata  Mtns,  on  account  of  its  prominent  and 
characteristic  exposures  In  peaks  and  on  slopes  of  that  mtn  group.  From  dominant 
development  of  white  bh.  in  Telluride  and  other  quads.  It  is  there  quite  appropriate 
to  call  this  fm.  La  Plata  as.,  but  It  is  known  that  the  thin  Is.  of  Telluride  area 
represents  a much  more  extensive  series  of  shales,  etc.,  in  some  other  regions.  In 
this  quad.  La  Plata  fm.  consists  of  2 massive  ss.  members  separated  by  a thin 
dense  bluish  or  almost  black  Is.  6 to  16  ft.  thick.  Total  thickness  here  is  seldom 
more  than  100  ft.  The  sss.  here  nre  very  light  gray  or  white,  but  In  many  places, 
especially  to  8.  and  W.,  a distinct  or  even  brilliant  coloring  in  varying  shades  of 
red  or  orange  has  been  observed  in  the  lower  ss.  But  the  contrast  with  the  bright- 
red  strata  of  underlying  Dolores  fm.  is  very  striking.  The  2 ss.  members  are 
usually  of  similar  character,  but  in  this  quad,  the  upper  one  is  sometimes  thin 
bedded  and  shaiy  and  much  less  prominent  than  the  lower.  The  upper  ss.  layer 
is  succeeded  by  a highly  colored  sh.,  taken  as  lowest  stratum  of  McElmo  fm.  The 
McElmo  is  Gunnison  fm.  restricted  of  Purington.  Type  Gunnison  includes  McElmo 
and  La  Plata. 

See  explanation  under  t McElmo  fm .,  for  reasons  for  abandonment.  Also  see 
U.  S.  G.  S.  P.  P.  183.  1936,  by  A.  A.  Baker,  C.  H.  Dane,  and  J.  B.  Reeside, 
Jr.,  for  details  regarding  the  units  into  which  the  La  Plata  ss.  of  different 
authors,  in  different  areas,  Is  now  divided. 

tLa  Plata  limestone. 

Name  locally  applied  by  miners  to  % ft.  to  8 ft.  of  is.  forming  basal  bed  of 
Morrison  fm.  (Upper  Jurassic)  in  La  Plata  dist.,  SW.  Colo. 

Lapoint  horizon.  (In  Duchesne  River  formation.) 

Ollgoeene:  Eastern  Utah  (Uinta  Basin). 

See  under  Randlett  horizon. 

La  Posta  quartz  diorite. 

Late  Jurassic  or  early  Cretaceous:  Southern  California  (San  Diego  and 
Imperial  Counties). 

W.  J.  Miller,  1935  (Calif.  Jour.  Mines  and  Geol.,  vol.  31,  No.  2.  pp.  115-141,  map). 
La  Po*ta  quartz  diorite. — Large  typical  exposure  occur  in  general  vicinity  of  La 
Posta  Valley,  southern  Peninsular  Range.  Probably  youngest  of  late  Jurassic  or 
early  Cret.  intrusive  series. 

La  ram  inn  series. 

A term  used  by  C.  R.  Keyes  to  cover  Laramie  fm.  and  supposedly  conteinp. 
deposits.  He  calls  the  underlying  deposits  “Mnsukinn  series.” 

Laramide  revolution. 

A period  of  mountain  building  and  erosion  in  Rocky  Mountain  region 
that  began  in  late  Cret.  time  and  ended  in  early  Tert.  time.  “The 
Laramide  system  of  mtn  ranges,  including  Wasatch  Range,  extends 
along  summit  of  Rocky  Mtns  far  northward  into  B.  C.  and  southward 
into  Mexico.  In  B.  C.  just  N.  of  Mont,  the  upturned  belt  lies  E.  of  the 
Archean  protaxis.  In  U.  S.  it  occupies  the  summit  region  of  the  mtns, 
btw.  the  line  of  the  Wasatch  Archean  and  the  Front  Range  or  protaxis.” 
(J.  D.  Dana,  1895,  Textbook  geol.  4th  ed.,  p.  359.) 
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Laramie  formation. 

Upper  Cretaceous : Denver  Basin  region  of  eastern  Colorado. 

C.  King.  1870  (IT.  8.  Gcol.  Expl.  40th  Titr.  Atlas,  maps  1 and  2).  [The  mspe 
dated  1875.  and  copies  were  distributed  before  issuance  of  the  Atlas.  wfcj.  ‘ 
is  dnted  1876.  Laramie  (latest  Cret.l  is  shown  us  overlying  Fox  Hill  aii 
underlying  Vermilion  Creek  (Eo.)  in  NW.  Colo,  and  southern  Wyo.  On  map  1 
the  Ijaramie  is  mapped  as  far  8.  as  8.  part  of  Weld.  Co.  in  NE.  Colo.,  where  !* 
Is  shown  as  overlain  by  Quat.  BedB  around  Carbon,  Wyo.,  and  far  to  W.  ar1 
mapped  as  Laramie.] 

F.  V.  Hayden,  1876  (U.  8.  Geol.  Surr.  Terr.  8th  Ann.  Kept.,  pp.  20-27.  40-46 
Li{/nitic  or  Laramie  group. — Occupies  very  large  area  along  Upper  Missouri  an 
Yellowstone  Rivers  and  extends  far  N.  into  British  Possessions.  Has  been  tract*. 
8.  in  broad  continuous  belt  across  Yellowstone  River,  btw.  Black  Hills  and  B. 
Horn  Mtng.  until  overlapped  by  White  River  group  about  60  mi.  N.  of  For 
Laramie.  Southward  along  E.  base  of  Laramie  Range  it  reappears  about  10  ra. 
8.  of  I'nion  Pacific  R.  R.  The  Laramie  Range  formed  a barrier  that  prevent*: 
White  River  group  from  extending  into  Laramie  Plains,  but  evidence  is  clear  tbs 
at  time  of  existence  of  the  great  Lignltic  lake  or  sea  this  barrier  did  not  prever 
water  communication  with  Laramie  Plains.  With  exception  of  Bear  River  an- 
Coalville  group  we  may  connect  the  coal-bearing  beds  of  Laramie  Plain*  arc 
Colo,  with  the  vast  group  In  the  Northwest.  Everywhere  It  rests  on  Fox  Hili- 
group.  | Hayden's  1874  rept.  stated  that  he  had  traced  “Lignltic  group”  witboa 
Interruption  along  E.  base  of  Rocky  Mtns  8.  to  near  Laramie  Peak,  **where  it  b 
overlapped  by  White  River  deposits.'*  As  defined  above  Laramie  “group"  incln-4**: 
Lance,  Fort  Union,  and  Wasatch  fms.  of  present  terminology.] 

On  pp.  40  to  46  of  above  (1876)  rept  Hayden  described  Lignltic  or  barn  mi? 
group  of  Colorado  Springs  and  vicinity  as  older  than  his  Monument 
Creek  group,  and  as  overlying  Fox  Hills  “group”,  as  he  called  it.  Accord 
ing  to  G.  B.  Richardson  (U.  S.  G.  S.  Castle  Rock  folio,  No.  108.  1915) 
Hayden’s  Monument  Creek  group  included  (descending)  Castle  Rock 
cgl.  (Olig.)  and  Dawson  arkoso  ("Denver  and  Arapahoe  fins.),  of  R> 
age.  The  beds  btw.  Monument  Creek  group  of  Hayden  and  Fox  Hill' 
ss.  in  Denver  Basin  region,  or  Laramie  fin.  as  originally  defined  in 
this  area,  consist  of  600  to  1,200  ft.  of  brackish  and  fresh-water  sandy 
and  clay  sh.  with  some  thin  sss.  and  in  places  200  ft.  of  white  ss.  at 
base. 

A.  Hague.  1877  (U.  8.  Expl.  40th  Par.  Rept.,  vol.  2,  pp.  28.  58-65),  describe 
Laramie  dir.  of  the  Cret.  plains  of  Colo.  E.  of  the  Colorado  or  Front  Range.  (Vol 
1.  In  which  King  defined  the  Laramie,  was  not  published  until  1878.)  Hagu* 
gave  thickness  In  eastern  foothills  of  Colo,  as  1.500  ft.,  and  defined  Laramie  a< 
uncon.  overlain  by  Plio.  or  Quat.  and  as  grading  into  underlying  Fox  Hills  ss. 
Ills  measured  section  was  on  Denver  Pacific  R.  R.  5 or  6 ml.  W.  of  Carr  Station 
a fid  about  18  ml.  SE.  of  Cheyenne,  Wyo. 

C.  King.  1878  (U.  S.  Expl.  40th  Par.  Rept.,  vol.  1,  pp.  208.  881,  350,  etc.).  LaramU 
group. — Marine  sss.  of  variable  character:  beds  of  lignite  and  seams  of  car* 
bonareous  clay  characterized  throughout  by  molluscnn  forms  of  both  salt-  and 
brackish-water  types  and  by  several  important  zones  of  plant-bearing  beds.  Thick- 
ness 1.500  to  5.000  ft.  The  last  of  the  conformable  marine  Cret.  It  is  Lignite’ 
series  of  Mock  and  Hayden  in  Upper  Missouri  section.  Dr.  Hayden  has  succes- 
sively considered  these  rocks  ns  Tert.  and  as  transitional  btw.  Cret.  and  Ten. 
They  conformably  overlie  Fox  Hill  of  Meek  and  Hayden,  and  are  developed 
throughout  large  part  of  Wyo.  as  well  ns  upon  the  great  plains  E.  of  Rocky  Mtns  S. 
of  41st  par.  That  there  might  be  no  misunderstanding  ns  to  strat.  position  and 
nature  of  the  rocks  themselves.  Dr.  Hayden  and  I mutually  ngreed  to  know  them 
hereafter  as  Laramie  group,  and  to  leave  their  age  for  present  as  debatable  ground 
each  referring  them  to  the  horizon  which  the  evidence  seemed  to  him  to  warrant. 
The  result  of  our  investigations  lends  me  to  distinct  belief  of  their  Cret.  age.  Le 
Conte.  Newberry.  Stevenson,  and  Powell  have  ail  committed  themselves  to  view 
advanced  by  me  In  1870.  that  the  whole  of  the  conformable  series  is  Cret. 
Dinosaurs  are  found  nt  very  summit  of  Laramir  group.  The  fauna  up  to  base 
of  Laramie  Is  strictly  marine.  The  I^ramio  itself  carries  the  remains  of  an 
estuarial  or  brackish-water  life  associated  with  strictly  Mesozoic  saurians.  The 
most  Important  uncon.  In  whole  Cordllleran  region  is  at  top  of  Laramie  group, 
which  is  overlain  by  Vermilion  Creek  group  ( = Wasatch  group  of  Hayden). 
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F.  V.  Hayden,  1878  (U.  8.  Geol.  Surv.  Terr.  Bept„  Mon.  7.  pt.  2,  p.  It).  If  objec- 
tion is  made  to  use  of  IAgnitlc  group  I would  any  that  in  this  work  it  is  restricted 
to  a aeries  of  coal-bearing  strata  lying  above  Fox  Hills  group,  or  Upper  Cret.,  and 
these  are  embraced  in  the  Larumie  and  Fort  Union  groups.  It  Ib  well  known 
that  there  art1  in  various  parts  of  the  West,  especially  along  fortieth  parallel 
and  southwestward,  very  thick  beds  of  coal  in  the  divisions  of  the  Cret.,  extend- 
ing down  even  into  upper  Jurassic.  Had  this  not  been  the  case,  the  more 
general  term  Lignitic  would  not  have  been  retained  by  the  Survey  in  preference 
to  any  other.  The  facts  as  we  understand  them  at  the  present  time  would  seem 
to  warrant  this  general  division,  viz,  a marine  series,  Cret. ; gradually  pnsslng 
up  Into  a brackish  water  series,  Laramie ; gradually  passing  up  into  a purely 
fresh-water  series,  Wasatch.  It  is  also  probable  that  the  brackish-water  beds  on 
the  Upper  Missouri  must  be  correlated  with  the  Laramie,  and  that  Wasatch  group 
as  now  defined  and  Fort  Union  group  are  Identical  as  a whole,  or  in  part  at 
leaBt.  [Although  deposits  now  recognized  as  belonging  to  true  Fort  Union  fm.  have 
in  the  past  been  included  In  both  Wasatch  fm.  and  so-called  Laramie  fm.  of 
southern  Wyo.  and  NW.  Colo.,  the  Wasatch  fm.  as  now  recognized  overlies  Fort 
Union  fm.  as  now  interpreted.  See  under  Fort  Union  fm.] 

See  further  explanation  under  \Lignite  fm.  The  Laramie  as  mapped  by 
King,  Hayden,  and  other  early  workers  covered  large  areas  in  Rocky 
Mtn  region,  and  as  more  detailed  geologic  work  in  that  region  progressed 
it  was  found  that  the  name  Laramie  fm.  had  been  applied  to  rocks 
of  different  origin  and  of  definitely  both  Upper  Cret.  and  Eo.  age,  and 
also  to  rocks  whose  age  is  still  questioned.  Thus  “What  is  the  Laramie 
fm.?”  became  a burning  question  among  American  geologists.  In  order 
to  retain  the  name  in  the  literature  the  U.  S.  Geol.  Survey  in  1910 
decided  to,  for  the  present,  restrict  Laramie  to  Denver  Basin  region, 
and,  after  HO  years  of  disconnected  study,  it  is  still  thus  restricted,  while 
the  age  of  the  probably  equiv.  Lance  fm.  of  Wyo.  and  other  areas  to 
N.  and  E.  long  remained  undecided,  being  classified  as  Tcrt.  (?).  (See 
Lance  fm.)  The  rocks  in  Carbon  Co.,  Wyo.,  that  were  called  Laramie  by 
the  early  workers  are  now  divided  into  (descending)  Ferris  fm.  (Eo. 
and  Upper  Cret.)  and  Medicine  Bow  fm.  (Upper  Cret.).  The  so-called 
Laramie  of  other  parts  of  Wyo.,  of  Mont.,  of  the  Dakotas,  and  of  NW. 
Colo,  is  now  divided  Into  Fort  Union  fm.  (Eo.)  and  Lance  fm.  (Upper 
Cret.).  The  so-called  Laramie  of  SW.  Colo,  is  now  divided  into  (de- 
scending) McDermott  fm.,  Klrtland  sh.,  Fruitland  fm.,  and  Pictured 
Cliffs  ss.,  all  Upper  Cret. 

Lardeau  diabase  schists. 

I’ost-Carbonlferous  (?):  British  Columbia. 

M.  F.  Bancroft,  1918  (Canada  Geol.  Surv.  Summ.  Rept.  1917,  pt.  B,  p.  36). 

Lardeau  scries. 

Pre-Cambrian : British  Columbia. 

J.  F.  Walker  and  M.  F.  Bancroft,  1929  (Canada  GeoL  Surv.  Mem.  161,  p.  11). 

Larder  Lake  series. 

Pre-Cambrian:  Ouiario  and  Quebec. 

M.  E.  Wilson,  1912  (Canada  Geol.  Surv.  Mem.  17,  p.  20)  and  1918  (Canada  GeoL 
Surv.  Mem.  103,  p.  52). 

Lares  shales. 

Tertiary:  Puerto  Rico. 

C.  P.  Berkey,  1915  (N.  Y.  Acad.  Scl.  Annals,  voi.  26,  p.  61). 

Lares  formation  of  Puerto  Rico  assigned  to  Oiig.  by  II.  A.  Meyerhoff,  1033 
(Geol.  of  Puerto  Rico,  p.  67). 

Lares  limestone  of  Puerto  Rico  assigned  to  up)»er  Ollg.  by  C.  Sehuchert,  1935 
(Hist.  geol.  Antillean-Caribbean  region,  p.  406). 

161627*— 38 73 
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ILargo  beds. 

Eocene  (lower) : Northwestern  New  Mexico. 

W.  Granger,  1914  (Am.  Mas.  Nat.  Hist.  Bull.,  vol.  33,  pp.  205-207).  Wasatch  group 
of  NW.  N.  Mex.  consists  of  red,  gray,  and  ocherous  bands  of  sh.  and  Ra..  with 
evident  uncon.  throughout  the  series.  It  Is  here  separated  Into  two  faunal  divi- 
sions, the  upper,  here  named  Largo  beds,  333  ± ft.  thick,  characterized  by  pen  us 
Menlscot hcrium,  and  similar  in  appearance  to  the  lower  (Almagre)  beds,  except 
that  red  strata  are  more  dominant.  The  lower,  or  Almagre  bed#  are  666  ^ ft. 
thick,  characterized  by  absence  of  all  perissodactyls  except  Eohippu s.  The  L*rg»> 
beds  are  named  for  Largo  Arroyo  and  Almagre  beds  for  Almagre  watershed.  The 
Wasatch  uncon.  overlies  Torrejon  fm. 

The  U.  S.  Geol.  Survey  does  not  apply  geographic  names  to  faunal  zone-*, 
and  has  therefore  discarded  the  use  of  “Largo  beds”  and  “Almagre  beds.' 

Larimer  sandstone  member  (of  Pierre  shale). 

Upper  Cretaceous:  Central  northern  Colorado  (Larimer  County). 

M.  W.  Ball,  1924  (A.  A.  P.  G.  Bull.,  vol.  8,  pp.  81-87).  Larimer  8#.,  141  ft.  thick, 
was  first  discriminated  by  A.  T.  Schwenneson,  E.  W.  Krampert,  and  C.  H.  Henley 
as  distinct  from  Hygiene  ss.,  and  was  mapped  and  named  by  them  (unpublished 
reptsj  “Waverly  ss.,”  but  that  name  being  preoccupied,  writer  substitutes  for  it 
the  name  Larimer  88.  It  lies  171  ft.  below  Richard  ss.  and  163  ft.  above  Rocky 
Ridge  bh.  Is  exposed  in  Larimer  Co.  canal  in  sec.  24.  T.  8 N.,  R.  69  E..  on  W. 
tiank  of  Fort  Collins  structure.  Can  also  be  studied  about  1 mi.  E.  of  village  of 
Waverly,  Larimer  Co.  [See  also  1924  entry  under  Hygiene  ss.  memb.] 

K.  F.  Mather,  J.  Gilluly,  and  R.  G.  Lusk.  1928  (U.  S.  G.  S.  Bull.  796B).  Larimer  u. 
memb.  of  Pierre  8h.  is  0 to  150  ft.  thick,  lies  100  to  200  ft.  below  Richard  ss. 
memb.  and  0 to  170  ft.  above  Rocky  Ridge  ss.  memb. 

Larke  dolomite. 

Lower  Ordovician  (Beckmautown) : Central  Pennsylvania  (Blair  and 
Huntingdon  Counties). 

C.  Butts,  1918  (Am.  .lour.  Scl.,  4th,  vol.  46.  pp.  527,  534,  537).  Larke  dol. — Thick- 
bedded,  coarse,  steely  blue  Is.,  250  ft.  thick.  Uncon.  underlies  Beekmantown  group 
and  overlies  Mines  dol.  Named  for  Larke  P.  O.,  8.  of  WilllamBburg,  Blair  Co. 

This  fin.  is  now  classified  by  U.  S.  Geol.  Survey  as  of  Lower  Ord.  (Beek- 
mantown) age. 

Larsen  limestone. 

Miners'  local  name  for  an  ore-bearing  Is.,  15  ft.  thick,  in  middle  part  of 
Oquirrh  fm.  (Penn.)  of  Stockton  dist.,  NW.  Utah.  Lies  500 ± ft.  below 
their  Ben  Harrison  is.,  and  2,000±  ft.  above  their  Paisley  Is.  Outcrops 
iu  Muerbrook  mine,  which  is  owned  by  Mrs.  Larsen.  (See  U.  8.  G.  S. 
P.  P.  173.  1932.) 

Larsh  shale.  (In  Deer  Creek  limestone.) 

Pennsylvanian:  Southeastern  Nebraska,  southwestern  Iowa,  northwestern 
Missouri,  and  northeastern  Kansas. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Snrv.  Bull.  1,  2d  scr.,  pp.  40.  43,  49.  50).  Lar#h  «A.. 
near  base  of  Deer  Creek  Is.,  is  1%  to  2 ft.  thick  In  SE.  Nebr.  and  8W.  Iowa.  6 to  8 
ft.  thick  in  NW.  Mo.,  and  8+  ft.  thick  In  NE.  Kans.  Underlies  Haynies  Is.  and 
overlies  Rock  Bluff  Is.  Named  for  Larsh  farm,  on  Ervlne  Creek,  NE.  of  Union, 
Nebr. 

See  under  Mission  Creek  sh .,  also  Kang. -Nebr.  chart  compiled  by  M.  G. 
Wilma rth,  1936,  and  1937  entry  under  Topeka  is. 

La  Salle  limestone  member  (of  McLeansboro  formation). 

Pennsylvanian:  Northeastern  Illinois  (La  Salle  County). 

G.  H.  Cady,  1908  (111.  Geol.  Surv.  Bull.  8,  pp.  128-134).  LaSalle  7«.— Blue-gray  to 
light  cream-colored  Is.,  20  to  30  ft.  thick,  forming  topmost  part  of  Coal  Measures 
where  it  outcrops.  Upper  Is.  bed  is  5 to  15  ft.  thick,  lower  Is.  bed  is  6 to  16  ft 
thick,  the  two  Iss.  being  separated  by  8 In.  to  3>A  ft.  of  calc.  sh.  At  La  Salle  is 
about  400  ft.  abcv«?  base  of  Coal  Measures. 
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G.  H.  Cady,  1919  (111.  Geol.  Surv.  Bull.  37,  pp.  64-69),  described  typical  LaSalle  Is. 
of  LaSalle,  NE.  111.  He  stated : Base  of  LaSalle  Is.  Is  arbitrarily  taken  as  top  of 
a black  fissile  sh.  about  1 ft.  thick,  commonly  associated  with  a coal  seam  1 in. 
thick.  This  black  sh.  forms  floor  of  quarry  of  LaSalle  Cement  Co.,  E.  of  LaSalle. 
The  Is.  terminates  below  20  ft.  of  red  concretionary  sh.  Typical  LaSalle  Is.  is 
found  only  on  W.  flank  of  anticline  in  strip  not  much  over  1 mi.  wide.  At  cement 
quarries  it  is  a succession  of  30 ± ft.  of  Is.  varying  from  white  crinoiilal  aud  oolitic 
strata  to  brecciated  nodular  dense  thin-bedded  layers  associated  with  argill.  mate- 
rial. Is  highly  calc,  but  contains  variable  amounts  of  argill.  material.  West  of 
Vermilion  Rivers  the  LaSalle  becomes  more  argill.,  even  essentially  sh. 

G.  H.  Cady,  1921  (111.  Geol.  Surv.  Cooperative  Min.  Ser.  Bull.  26,  pp.  36,  38),  applied 
this  name  in  N.  part  of  dlst.  4,  central  western  111.  (Including  Peoria,  Fulton, 
Taiewell,  Logan,  Menard,  Sangamon,  Macon,  De  Witt,  McLean,  Mason,  Cass,  and 
Schuyler  Counties),  where  he  stated  It  Is  180 ± ft.  above  coal  No.  7 and  US ± ft. 
above  Spring  Valley  Is.,  which  be  placed  10  to  15  ft.  above  coal  No.  8. 

€S.  E.  Ekblaw,  1933  (111.  Acad.  Sol.  Trans.,  vol.  25,  pp.  143-145).  LaSalle  la. 
(called  Shoal  Creek  la.  by  Wallace  Lee  in  U.  S.  G.  S.  Mount  OHve-Glllespie  folio. 
No.  220,  1920)  lies  52 ± ft.  above  Shoal  Creek  Is.  (called  Carlinville  Is.  by  Lee). 

J.  E.  Lamar  and  H.  B.  Wlllman,  1934  (111.  Geol.  Surv.  Bull.  61,  pp.  129-138).  In 
Clark  Co.,  SE.  111.,  the  LaSalle  Is.  has  been  called  Livingston,  Marshall,  Casey  and 
Quarry  Creek  la.  It  also  embraces  the  16  to  20-foot  Is.  in  Vermilion  Co.  that 
has  been  called  Fairmount  Is.,  also  the  Baldwin svllle  Is.  of  Edgar  Co.,  and  the 
Ryans  Ford  Is.  of  Coles  and  Cumberland  Counties. 

tLn  Salle  formation. 

Pennsylvanian:  Northeastern  Illinois. 

F.  W.  De  Wolf.  1910  (Til.  Geol.  Surv.  Bull.  10,  p.  180).  LaSalle  fm  — Shales,  sss. 
and  thin  coals  lying  btw.  base  of  coal  No.  2 (below)  and  base  of  coal  No.  5 
(above).  Thickness  160  to  190  ft.  In  northern  III.  and  250  to  320  ft.  in  southern 
111.  Overlies  Pottsvllle  fm.  and  underlies  Petersburg  fin. 

Preoccupied  by  La  Salle  Is.  tnemb.  Strata  constitute  lower  part  of  Oar- 
bondale  fm. 

Named  for  La  Salle  Co. 

Las  Cahobas  formation. 

Miocene:  Haiti. 

W.  F.  Jones,  1918  (Jour.  Geol.,  vol.  26,  p.  737).  [Assigned  to  Tert.J 

W.  P.  Woodring  (1922  and  1924)  and  others  assign  It  to  Mio. 

Las  Cascades  agglomerate. 

Eocene  ( ?)  : Panama  Canal  zone. 

D.  F.  MacDonald.  1913  (Geol.  Soc.  Am.  Bull.,  vol.  24,  p.  708).  [See  also  Mac- 
Donald, 1919  (U.  S.  Nat.  Mo*.  Bull.  103,  p.  526).] 

Las  Esperanzas  formation. 

Cretaceous:  Mexico. 

E.  OrdGfiez,  1908  (Min.  and  Scl.  Press,  vol.  96,  p.  303). 

Las  Matas  gravels. 

Pliocene:  Dominican  Republic. 

C.  W.  Cooke,  1920  (Geol.  Soc.  Am.  Bnll.,  vol.  31,  p.  219). 

Lnsoya  Creek  conglomerate. 

See  Losoya  Creek  cgl. 

Las  Posas  formation. 

Pleistocene:  Southern  California  (Ventura  County). 

E.  D.  Pre88ler,  1929  (Untv.  Calif.  Pub.,  Dept.  Geol.  Scl.  Bull.  vol.  18,  No.  13.  pp. 
325-345).  Las  Posas  fm. — In  South  Mtn  area  consists  of  1,500±  ft.  of  loose 
sands  and  cgl.  alternating  with  beds  of  silty  sand  and  grav«*l.  In  Las  Posas 
Hills  it  consists  of  75  ft.  of  light-colored  cgls.  and  yellow  to  tan  fine  to  medium- 
grained  sands.  Overlaps  Pico  in  some  places  and  in  other  places  appears  to 
rest  conformably  on  Santa  Barbara  beds  (Upper  Pico,  Plio.).  Divided  into  Long 
Canyon  memb.  (above)  aud  Kalorama  memb.  (below).  Is  marine  Plelst.;  equlv. 
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to  Upper  San  Pedro,  Lower  San  Pedro,  and  “San  Pedro  Pliocene’*  of  DeadnUf 
Island.  Is  = Saugus,  which  typically  is  terrestrial.  It  seems  very  unsatisfactory 
to  use  same  name  for  both  marine  and  terrestrial  strata,  which  are  so  situated 
that  their  integrating  phases  cannot  be  traced,  and  for  this  reason  the  tern 
Las  Posas  fm.  has  been  applied  to  the  beds  containing  the  Kalorama  and  L oat 
Canyon  faunas  that  come  al>ove  the  conlwater  Santa  Barbara  in  W.  part  of 
the  basin. 

B.  L.  Clark,  1930  (Geol.  S‘>c.  Am.  Bull.,  vol.  41,  p.  706).  Lag  Posas  fm.  Is  marin- 
Suugus  of  Kew. 

U.  S.  Grant,  IV,  and  H.  R.  Gale,  1981  (Mem.  San  Diego  Soc.  Nat.  Hist.,  vol.  1.  pp. 
42-43,  61).  Las  Posas  zone  in  Los  Angeles  Basin  is  most  characteristically  ex 
posed  at  Lomitas  Quarry  and  in  Hilltop  Quarry.  It  uncon.  underlies  Timnu 
Point  lone  ( = Deadman  Island  “Plio.”  of  repts)  and  overlies  Santa  Barbara 
aone.  Correlation  with  Iah  Posas  of  Ventura  Basin  practically  certain.  [See 
Lomita  fm.] 

D.  Cassell  and  A.  J.  Tieje,  1938  (Pan-Am.  Geol.,  vol.  59,  p.  376),  stated  La**  Poaa* 
fm.  overlies  Timms  Point.  (See  under  Timms  Point  fm.) 

T.  L.  Bailey,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  No.  3,  pp.  492—494).  Kalorama 
mcmb.  of  Las  Posas  fm.  contains  a typical  Snnta  Barbara  fauna  and  Is  here  in- 
cluded In  Santa  Barbara  fm.  The  upper  half  of  the  Santa  Barbara  is  here 
tentatively  placed  in  Lower  Pleist.,  instead  of  Upper  Plio. 

Las  Puercas  marl. 

Pleistocene  ( ?) : Cuba. 

S.  Taber,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45.  No.  4.  p.  589). 

Las  Salinas  formation. 

Miocene:  Dominican  Republic. 

C.  W.  Cooke,  1920  (Geol.  Soc.  Am.  Bull.,  vol.  31.  p.  219). 

Lassen  dacites. 

See  under  Divide  Peak  andesite. 

Last  Chance  andesite. 

Tertiary:  Mogollon  district,  New  Mexico. 

II.  G.  Ferguson.  1927  (U.  S.  G.  S.  Bull.  787).  Andesite,  breccia,  and  aggl.  The 
flows  thin  (rarely  exceeding  GO  ft.  to  a flow)  and  alternating  with  pyroclastic 
rocks.  In  places  the  breccias  and  aggls.  exceed  the  lavas  in  volume,  and  In  places 
they  have  been  more  or  less  reworked  by  water.  Thin  beds  of  fine-grained  ss.  also 
occur.  Thickness  300  to  600  ft.  Younger  than  Fanney  rhyolite  and  older  than 
Dendwood  Gulch  rhyolite  tuff. 

Named  for  exposures  at  Last  Chance  Mine,  S.  of  Silver  Creek,  Mogollon 
dist. 

Las  Vigas  formation. 

Lower  Cretaceous  (Comanche  series)  : Southwestern  Texas  (Presidio  re- 
gion) and  northern  Mexico. 

R.  IT.  Burrows.  1909  (Min.  and  Sci.  Press,  vol.  99,  p.  293)  and  1910  (Soc.  GeoL 
Mexicana,  Bol.,  t.  7,  p.  93). 

W.  S.  Adkins.  1933  (Unlv.  Tex.  Bull.  3232,  pp.  271,  293).  Las  Vigas  fm..  of  basal 
Trinity  age.  was  named  by  Burrows,  from  exposures  in  ConchoB  River  Valley, 
northern  Chihuahua.  W.  of  Presidio.  Tex.  According  to  interpretation  of  C. 
Burckhardt  it  overlieH  upper  Jurassic  Plumosas  fm.  of  Burrows.  It  consists  of 
gray,  black,  and  red  qtzitic  ss.,  gray  limy  ss.,  black  shales,  and  sandy  Isa.  Some 
of  sss.  and  shales  contain  veins  of  copper.  The  upper  part,  transitional  to  over- 
lying  Cuchillo  fra.,  contains  gyp.  and  foaslliferons  Isa.  {Bwogyra).  Thickness  in 
Concbos  Valley  reaches  1,968  ft.  Outcrops  in  southern  Quitman  Mtns  with  est. 
thickness  of  500+  ft. 

Las  Virgenes  sandstone. 

Eocene  (lower)  : Southern  California  (Ventura  County). 

R.  N.  Nelson,  1925  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Sci.  Bull.,  voL  15,  No.  J.l,  pp 
400—401  and  map).  Las  Virgenes  ss. — Beds  of  coarse-grained  ss.  conformably 
overlying  and  in  part  grading  laterally  into  Simi  cgl.,  and  conformably  underly- 
ing and  in  part  grading  laterally  into  the  marine  memb.  of  Martiues  group  on  W. 
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side  of  the  faults  south  of  Simi  Valley.  Thickness  311  ft.  1 ml.  W.  of  bead  of 
Las  Virgenes  Canyon.  Is  middle  div.  of  Martinez  group  (lower  Eo.).  Named  for 
typical  development  at  head  of  Las  Virgenes  Canyon,  on  S.  side  of  Simi  Hills. 
Ventura  Co. 

Latah  formation. 

Miocene  (upper  or  middle) : Eastern  Washington  and  western  Idaho. 

J.  T.  Pardee  and  K.  Bryan,  1920  (U.  S.  G.  S.  P.  P.  140,  pp.  4-12).  Latah  fm. — 
Chiefly  clay  and  sh.,  with  some  beds  of  sand  and  gravel  and  one  or  more  beds  that 
contain  sufllcient  quantities  of  diatom  skeletons  to  be  classed  as  Impure  dlatomace- 
ous  earth.  Many  sh.  beds  appear  to  be  composed  largely  of  very  fine  volcanic  ash. 
The  sh.  generally  contains  plant  remains  classified  by  P.  H.  Knowlton  as  middle  or 
lower  Mlo.  [Berry  assigned  the  flora  to  middle  or  upper  Mio. ; R.  W.  Brown  consid- 
ers it  middle  Mlo.  The  fm.  is  mapped  In  this  rept  as  far  N.  as  25 ± mi.  from 
Spokane  and  10±  mi.  S.  of  Spokane.]  Evidence  Indicates  it  extends  E.  into  the 
open  valleys  near  Coeur  d’Alene,  Idaho.  Thickness  at  least  250  ft.  in  area  of 
typical  exposure  on  slope  W.  of  Latah  Creek  ?a  short  distance  S.  of  Spokane),  and 
0 to  1,500  ft.  in  Spokane-Coeur  d’Alene  [Idaho]  area.  In  Spokane  area,  so  far 
as  known,  it  everywhere  rests  on  the  granite-schist  group,  and  apparently  it  is  or 
was  at  one  time  everywhere  covered  by  the  lava  flows  comprising  the  “rim  rock,” 
which  are  somewhat  later  than  Yakima  basalt.  It  formerly  extended  continuously 
over  the  urea  from  Silver  Hill-Cheney  Ridge  N.  and  E.  to  the  mtns,  except  for 
the  “islands”  or  “steptoes”  of  crystalline  rock,  many  of  which  were  not  covered 
even  by  the  highest  lava  flow.  To  S.  and  W.  of  the  ridge  the  extent  of  the  fm.  is 
not  definitely  known  and  the  upper  beds  are  surely  missing. 

V.  R.  D.  Kirkham  and  M.  M.  Johnson,  1929  (Jour.  Geol.,  vol.  37,  No.  5,  pp.  483+). 
The  Latah  fm.  at  Spokane,  Wash.,  by  definition  occupies  position  underlying  Co- 
lumbia River  basalt  instead  of  being  interstratlfled  with  the  lava.  But  plants  col- 
lected from  7 localities  described  by  Russell  are  all  typical  of  Latah  flora.  The 
fm.  has  been  Identified  In  Benewah,  Latah,  and  Nex  Perce  Counties,  Idaho.  [De- 
scribes exposures  at  40  places  In  these  counties.]  The  material  in  Idaho  differs 
little  from  that  at  Spokane.  Although  defined  in  type  loc.  as  being  essentially  a 

pre-basalt  fm.,  the  Latah,  as  shown  by  a large  number  of  localities  over  a much 

greater  area,  appears  to  be  more  commonly  a series  Interbedded  with  lava  flows 
of  Columbia  River  basalt.  In  nearly  all  Idaho  localities  the  greater  part  of  the 
series  has  basalt  underlying  as  well  ns  overlying  it.  In  some  places,  however, 
the  Latah  beds  lie  directly  on  the  pre-basalt  terrain.  At  all  places  where  this 
was  observed,  except  at  Moscow,  higher  and  thicker  members  interstratlfled  with 
the  overlying  basalt  were  also  present.  The  beds  consist  chiefly  of  fine  sediments 
which  contain  plant  fossils  that  Indicate  their  Latah  age.  Where  two  members  of 
the  series  are  thought  to  be  separated  by  as  much  as  400  ft.  of  lava  the  fossil 

assemblage  shows  neither  notable  break  nor  evolution,  so  far  as  observed.  The 

various  members  of  Latah  series  as  found  in  Idaho  appear  to  occur  within  a range 
of  800  ft.  The  geographic  extent  of  the  series  is  many  times  greater  than  was  at 
first  surmised.  The  lake  beds  are  interstratlfled  with  the  basalt  without  angular 
uncon.,  but  both  basalt  and  sediments  abut  uncon.  against  pre-basalt  fms.  The 
greatest  measured  thickness  of  any  one  memb.  in  Idaho  is  350 ± ft  At  no  Idaho 
locality  is  the  combined  thickness  of  the  various  sed.  layers  believed  to  be  more 
than  400  ft.  The  usual  thickness  of  upper  layer  is  100±  ft.,  and  that  of  lower 
layer  150  to  200  ft. 

Latonia  shale.  (In  Eden  group.) 

Upper  Ordovician:  Southwestern  Ohio  and  northern  Kentucky. 

N.  M.  Fenneman,  1916  (Ohio  Geol.  Surv.,  4th  ser.,  Bull.  19,  p.  03).  Latonia  ah. — 
More  distinctly  blue  than  underlying  Utica  [Fulton]  sh.  Is  soft  and  calc.;  con- 
tains some  thin  beds  of  Is. ; weathers  greenish  yellow  or  drab.  Thickness  180  to 
230  ft.  Latonia  sh.  and  Utica  [Fulton]  sh.  comprise  Eden  group.  Is  overlain  by 
Mount  Hope  sh.  memb.  of  Fairview  fm.  Named  for  Latonia,  Kenton  Co.,  Ky. 

La  tour  formation. 

Tertiary  (middle  or  upper  Miocene)  : Northern  Idaho  (Coeur  d’Alene 
region). 

O.  H.  Hershey,  1912  (Geol.  Soc.  Am.  Bull.,  vol.  23,  pp.  529-530).  Latour  fm. — 
White  and  variegated  silts,  500  ft.  thick,  in  region  btw.  Medimont  and  Kellogg. 
Deposited  in  [ancient]  Lake  Latour,  which  was  of  an  extent  and  depth  com- 
parable with  present  Coeur  d’Alene  Lake.  There  is  evidence  of  their  extent  to  a 
point  several  mi.  above  Kellogg. 
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tLatrania  sands. 

Miocene  (lower)  : Southern  California  (Imperial  County). 

G.  D.  Hanna,  1920  (Calif.  Acad.  Set.  Proc.,  4th  *er„  toI.  14,  No.  18,  p.  436).  [See 
quotation  under  Imperial  f m.)  Contains  large  assemblage  of  marine  Molluscs. 
(Letter  from  O.  D.  Hanna,  dated  August  19,  1920,  states  that  the  name  “is 
derived  from  latrans,  the  Latin  name  for  a barker,  such  as  a dog  or  a wolf."  the 
rocks  being  exposed  in  Coyote  Mtn,  and  tbe  name  Capote  having  been  previously 
used.) 

An  undiff.  part  of  Imperial  fm.  (See  W.  P.  Woodring,  1980,  under 
Imperial  fm.) 

tLauderdale  chert. 

Misslssippian : Northern  Alabama. 

E.  A.  Smith,  1892  (Sketch  of  geol.  of  Ala.,  Birmingham,  Ala.,  Roberta  A Sou.  pam. 
of  30  pp.).  Lauderdale  (Keokuk). — Basal  div.  of  Sub-Carbf.,  and  the  lower 
Siliceous  of  Safford.  More  cberty  than  beds  above.  Underlies  St.  Louis  or  Hunts- 
ville (—upper  Siliceous  of  Salford)  and  overlies  Dev.  Black  ah. 

E.  A.  Smith,  1894  (Ala.  Geol.  Surv.  map  of  Ala.,  with  explanatory  chart).  Lauder 
dale  (Keokuk,  etc.). — The  Lauderdale  eherty  la  is  generally  a highly  siliceous  Is. 
with  beds  of  rather  pure  crlnoldal  Is.  at  base.  Occurs  chiefly  N.  of  Tennessee 
River  in  Lauderdale,  Limestone,  and  Madison,  In  the  “Barrens.”  Overlies  Dev. 
black  sh.  and  underlies  Tuscumbia  Is.  Is— lower  part  of  Fort  Payne  chert. 

Replaced  by  Port  Payne  chert  as  restricted  by  C.  Butts  in  1910,  the  name 
Fort  Payne  having  been  applied  to  these  eherty  rocks  in  several  States. 

Named  for  great  development  In  Lauderdale  Co. 

Laughery  formation.  (In  Richmond  group.) 

Upper  Ordovician : Southeastern  Indiana. 

A.  P.  Foerste.  1912  (Denison  Unlv.  Sd.  Lab.  Bull,  voL  IT,  p.  22).  The  Wayne* 
vllle  and  Liberty,  taken  together,  contain  that  part  of  tbe  Richmond  fauna  along 
Cincinnati  geanticline  which  most  nearly  Is  related  to  Mississippi  Valley  Richmond. 
The  two  fms.  appear  more  closely  linked  together  In  their  fossil  content  than 
the  other  Richmond  fms.  For  that  reason  the  term  Laughery  fm.  Is  proposed  for 
the  Waynesvllle  and  Liberty  as  exposed  along  Laughery  Creek  In  Ripley  Co. 

Laurel  limestone. 

Laurel  dolomite. 

Laurel  limestone  member  (of  Wayne  formation). 

Silurian  (Niagaran) : Southern  Indiana  and  west-central  Kentucky  and 
Tennessee. 

A.  F.  Foerste.  1890  (Cincinnati  Soc.  Nat.  Hist.  Jour.,  vol.  18,  pp.  190-192).  La srrl 
bed. — White  or  bluish  white  pure  Iss.,  with  intercalations  of  chert  in  upper  half. 
(Thickness  not  given.]  Richly  fossillferous  basal  part  might  be  appropriately 
called  Oeyood  phase  of  Laurel  fm.  Overlain  by  Waldron  sh.  and  underlain  by 
Clinton  rock  or  Montgomery  bed. 

A.  F.  Foerste,  1897  (lnd.  Dept.  GeoL'and  Nat.  Res.  21st  Ann.  Rept..  pp.  217,  230), 
restricted  Laurel  It.  to  3S  to  4S  ft.  of  hard  white  Is.  overlying  Osgood  beds  and 
underlying  Waldron  sh. 

Adopted  by  U.  S.  Geol.  Survey  to  exclude  the  Osgood.  In  southern  lnd. 
and  north-central  Ky.  the  rocks  are  treated  as  a distinct  fm.,  underlain 
by  Osgood  sh.  and  overlain  by  Waldron  sh.  In  west-central  Tenn.  the 
rocks  become  Laurel  Is.  tnemb.  of  Wayne  fm.,  being  overlain  by  Waldron 
clay  tnemb.  of  Wayne  fm.  and  underlain  by  Osgood  earthy  Is.  memb.  of 
the  Wayne.  In  Jefferson  Co.,  Ky.,  the  Laurel  deposits  consist  of  dol, 
and  are  called  Laurel  dol.  The  Laurel  fossils  are  of  Rochester  age, 
according  to  E.  O.  Ulrich. 

A.  F.  Foerste,  1935  (Denison  Univ.  BulL,  Jour.  Sci.  Lab.,  voL  30,  pp.  152-153). 
In  vicinity  of  Laurel.  Ind.,  only  lower  part  of  Laurel  It.  Is  exposed,  and  this  part 
nowhere  exceeds  12  ft.  in  thickness.  To  W.,  In  Decatur  Co.,  several  sections  are 
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known,  which  are  at  least  30  ft.  thick,  and  at  St  Paul,  In  SK.  part  of  Shelby  Co., 
It  Is  37  ft.  thick.  This  suggests  Laurel  la.  thins  out  E.  of  St.  Paul  at  least 
as  far  as  Yellow  Springs,  Ohio,  where  It  Is  overlain  by  Massle  clay  sh„  5%  ft. 
thick.  It  may  be  present  at  Cedarville,  Ohio,  but  Is  not  exposed.  The  Identifica- 
tion of  Laurel  Is.  In  Preble  and  Miami  Counties,  Ohio,  Is  baBed  solely  on  strat., 
the  fossiliferous  part  of  the  Laurel  being  limited  chiefly  to  upper  part  of  the  fm. 

Named  for  Laurel  Franklin  Co.,  Ind. 

Lanrencic  period, 

C.  I R. I Keyes,  1914  (Iowa  Acad.  Sci.  Proc,,  vol.  21,  p.  201).  Laurrncie  period. — 
Older  than  Huronlc  period  and  younger  than  Varennesle  period. 

Includes  part  of  Keewatln  series  and  later  lavas  and  granites. 

Laurens  member. 

Upper  Devonian:  Eastern  New  York  (Susquehanna,  Otego,  and  Butternut 
Valleys). 

G.  A.  Cooper,  1933  (Am.  Jour.  Scl.,  6th,  vol.  26.  p.  644)  and  1934  (Am.  Jour. 
Sci.,  6th,  vol.  27,  p.  10).  Lauren*  mem b.  (of  Tully  Is.)  is  suggested  for  rocks  btw. 
New  London  and  Schenevus  that  carry  Hypotbyridina  and  a modified  Ithaca  fauna. 
Name  is  needed  because  HypothyrUHna  sone  in  eastern  N.  Y.  Is  a different  facies 
from  that  of  the  Tully  and  actually  represents  only  basal  part  of  Tully.  It  appears 
that  the  88  ft.  of  Laurens  memb.  in  Otego  Valley  is«tbe  4-lnch  thick  oolite  with 
Hypothyridina  in  Chenango  Valley.  Underlies  Sherburne  and  overlies  Moscow 
(Hamilton). 

G.  A.  Cooper  and  J.  S.  Williams.  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46.  pp.  803, 
809-816,  827).  Laurent  memb.  was  proposed  in  1933  for  the  thicker  Hypothyridina 
beds  of  Otego  Valley.  These  beds  In  Butternut  Valley,  to  which  Laurent  Is 
applicable,  are  thinned  equlv.  of  Otego  Valley  exposures.  In  Butternut  Valley  It 
is  overlain  by  89  ft.  of  West  Brook  memb.  of  the  Tully  and  underlain  by  New 
Lisbon  memb.  of  Tully.  In  Otego  and  Susquehanna  Valleys  and  at  Schenevus  It 
rests  on  Hamilton.  The  Laurens  Is  chiefly  as.  but  contains  some  sandy  sh..  and 
Includes  3 Hypothyridina  zones.  Thickness  21  to  88  ft.  Exposed  In  Houghtal- 
ing's  Glen,  1V4  ml.  NE.  of  Laurens  [Otsego  Co.],  also  in  ravine  1 ml.  NE.  of 
Laurens.  Fossils  listed. 

Laurentian  epoch  (or  series). 

A period  of  pre-Camb.  granitic  intrusion  following  the  Keewatin  epoch. 
(For  definition  see  U.  S.  G.  S,  Bull.  769,  pp.  127-128.)  Formerly  included 
in  Archean  period  (and  system),  but  U.  S.  Geol.  Survey  no  longer  uses 
“Archean”  except  as  a rock  type  term.  As  now  defined  the  Laurentian 
series  precedes  the  Knife  Lake  series  (lower  Huronian?)  and  follows 
the  Keewatin  series.  (See  U.  8.  G.  8.  P.  P.  184,  1986,  by  C.  K.  Leith, 
R.  J.  Lund,  and  A.  Leith.) 

tLaurentian  clay. 

Term  that  has  been  applied  to  the  marine  Pleist.  clay  of  Northeastern  States 
and  Canada  that  has  also  been  called  "Lawrenclan  clay"  and  "Champlain 
clay.” 

urie  formation. 

Pre-Cambrian:  British  Columbia. 

R.  A.  Daly.  1913  (12th  Int  Geol.  Cong.  Guidebook  8,  p.  134). 

Lauzon  formation. 

Ordovician  or  Cambrian : Quebec. 

J.  Richardson,  1866  (Canada  Geol.  Surv.  Rept.  1863-66,  pp.  32-36).  Lauzon  div. — 
Lower  811. ; eastern  Canada ; Included  in  Quebec  group. 

Some  later  Canadian  repts  Include  this  fm.  In  Ord.  and  others  include  it  in 
Camb. 
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La  Ventana  sandstone  member  (of  Mesaverde  formation). 

Upper  Cretaceous:  Northwestern  New  Mexico  (La  Ventana  region). 

C.  TI.  Dane,  1937  (U.  8.  G.  8.  Bull.  860C).  La  Ventana  ts.  mem  b. — Buff  mar  in. 
fossillfvrous  ss.  and  gray  sh.,  Including,  in  upper  part  W.  of  Rio  Puerco,  some 
white  as.,  carbonaceous  sb.,  and  coal  beds.  Thickness  0 to  1,256  ft.  Is  top  e. 
of  Mesaverde  fin.,  along  Puerco  River,  where  it  replaces  Cliff  House  sa.  of  Rem,  t 
Named  for  town  of  La  Ventana,  on  Rio  ruerco,  near  which  it  outcrops,  and, 
perhaps  more  appropriately,  from  the  exposure  of  its  basal  part  on  top  of  la 
Ventana  Mesa  E.  of  Rio  Puerco,  on  8.  edge  of  T.  19  N..  R.  1 W.  The  La  Ventana 
memh.  grades  laterally  into  upper  part  of  Allison  memb.  (continental). 

Laventille  limestone. 

Pre-Cretuceous  ( ?)  : Trinidad. 

G.  A.  Waring,  1926  (Johns  Hopkins  Unlv.  Studies  In  geol.  No.  7.  p.  33).  [ Aaeign.<! 

to  pre-Cret. ; but  Schuchert,  1935  (Hist.  geol.  Antlllean-Caribbean  region,  p.  704 ,. 
assigns  Laventille  fm.  of  Trinidad  to  Lower  Cret.) 

Laverne  formation. 

Tertiary : Northwestern  Oklahoma. 

C.  N.  Gould,  1927  (Obsolete  Okla.  geol.  names:  Unlv.  Okla.  Bull.,  Proc.  Okla.  Acad. 
8cl.,  vol.  6,  pt.  2.  pp.  235-238).  Laverne  fm.,  Tert.,  used  by  Waite  (where  ?J  to 
Include  some  leaf-bearing  beds  of  Tert.  age  In  Harper  and  Beaver  Counties.  The 
name  has  never  come  into  popular  use. 

La  Vieille  formation.  (In  Chaleur  series.) 

Silurian  (Niagaran)  : Quebec  (Gaspe  Peninsula). 

C.  Schuchert  and  J.  D.  Dart,  1926  (Canada  Geol.  Surv.  Bull.  44,  p.  45). 

S.  A.  Northrop,  1932  (Geol.  Soc.  Am.  Bull.,  vol.  43,  No.  1,  p.  271).  Kaunas  of 
Clemvllle  and  La  Vieille  fms.  of  middle  811.  Cbaleur  series  are  of  Clinton  age. 

Lawrence  shale,  (In  Douglas  group,  Kansas.) 

Lawrence  shale  member  (of  Douglas  formation,  Missouri). 

Pennsylvanian : Eastern  Kansas,  southeastern  Nebraska,  northwestern  Mis- 
souri, and  southwestern  Iowa. 

E.  Haworth,  1894  (Kans.  Unlv.  Quart.,  vol.  2,  p,  122).  Lawrence  tholes. — Shales, 
interbedded  with  sss.,  210  ft.  thick,  including  a thin  Is.  exposed  at  Haskell  Insti- 
tute, Lawrence,  Kans.,  and  called  Institute  It.  Underlies  Oread  Is.  and  overlies 
Ottawa  Is. 

In  1899  C.  R.  Keyes  used  Lawrence  sh.  in  a broader  sense,  and  some  early 
writers  applied  the  name  to  all  beds  down  to  top  of  Plnttsburg  is. 
H.  Hinds  and  F.  C.  Greene,  1915  (Mo.  Bur.  Geol.  and  Mines,  vol.  13),  de- 
fined Lawrence  sh.  as  underlying  Oread  Is.  and  overlying  Iatan  Is.,  and  for 
many  succeeding  years  that  was  the  generally  accepted  definition,  the 
(descending)  Oread  is.,  Lawrence  sh.,  Iatan  Is.,  and  Weston  sh.  all 
being  included  in  Douglas  group  (or  fm.).  For  the  innovations  in  this 
terminology  introduced  by  R.  C.  Moore  in  1931  and  1982  see  under 
Weston  sh.  Also  see  Knns.-Nebr.  chart  compiled  by  M.  G.  Wilinarth,  1936. 
N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21)  followed  Moore’s  re- 
stricted definition  of  Lawrence  sh.  R.  C.  Moore.  1986  (Kans.  Geol.  Surv. 
Bull.  22,  pp.  146,  154,  etc.),  still  further.restricted  Lawrence  sh.  by  trans- 
ferring (under  new  name  Robbins  sh.)  to  his  Stranger  fm.  the  basal 
part  of  his  previously  restricted  Lawrence  sh.  of  southern  Kans.  (See 
1936  entry  under  Stranger  fm.) 

The  U.  S.  Geol.  Survey  has  not  yet  had  occasion  to  consider,  for  its  pub- 
lications, these  redefinitions  of  Lawrence  sh. 

Named  for  exposures  at  Lawrence,  Douglas  Co.,  Kans. 
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Lawrence  clay.  (In  Allegheny  formation.) 

A bed  of  clay,  0 to  8 ft.  thick,  underlying  Lawrence  coal  In  SE.  Ohio,  and 
lying  0 to  3 ft.  below  Lower  Kittanning  clay.  (W.  Stout,  personal  com- 
munication, Feb.  1830.)  Probably  named  for  persistency  in  I-awrence  Co. 

tLawrenclan  clay. 

Term  applied  by  E.  Desor  to  the  marine  Pleist.  clay  of  Northeastern  States 
and  Canada  that  has  also  been  called  “Laurentian  clay”  und  “Champlain 
clay.”  (See  under  t SI.  Lawrfmc.ian  terranr.  Also  see  H.  D.  Rogers, 
Geol.  of  Pa.,  vol.  2,  1858,  p.  775.) 

I-awrencic  period. 

Term  used  by  C.  [R.  I Keyes.  Same  as  his  Lanrenelc  period. 

Layton  sand. 

A subsurface  sand,  of  Penn,  age  and  0 to  500±  ft.  thick,  in  Okla.,  which  is 
correlated  with  upper  part  of  Coffeyvllle  fm.  Named  for  Layton  farm, 
in  Cleveland  field,  in  NW%  sec.  2,  T.  20  N.,  R.  8 E.,  Pawnee  Co. 

Layton  lime. 

A subsurface  Is.,  of  Penn,  age  and  0 to  20±  ft.  thick,  in  central  northern 
Okla.,  said  to  correlate  with  Hogshooter  Is.  It  lies  higher  than  Layton 
sand.  D.  A.  McGee  and  W.  W.  Clawson,  Jr.  (A.  A.  P.  G.  Bull.,  vol.  16, 
No.  10,  1930)  give  thickness  in  Oklahoma  City  field,  NE.  Okla.,  as  few 
ft.  to  100  ft. 

Lazeart  sandstone  member  (of  Adaville  formation). 

Upper  Cretaceous:  Southwestern  Wyoming. 

A.  C.  Veatcb,  1907  (O.  S.  G.  S.  P.  P.  56).  [See  under  Adaville  fm.,  of  which  it  la 
basal  memb.] 

Lazy  Bend  member  (of  Millsap  Lake  formation). 

Pennsylvanian:  North-central  Texas. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Hull.  3232,  pp.  106,  107),  from  ms.  of  rept,  by  G. 
Scott  ami  J.  M.  Armstrong,  on  geol.  of  Parker  Co.  Named  for  Laity  Bend  on 
Brazos  River.  See  1933  entry  under  Millsap  Lake  fm. 

As  defined  In  above-cited  publication,  Lazy  Bend  beds  was  applied  to  strata 
underlying  Kickapoo  Falls  Is.  and  overlying  Dickerson  beds. 

F.  B.  Plummer  and  J.  Hornberger,  Jr.,  1936  (Unlv.  Tex.  Bull.  3534,  p.  16).  Lazy 
Bend  memb. — Middle  memb.  of  Millsap  Lake  fm.  aa  defined  by  G.  Scott  and  J.  M. 
Armstrong,  in  unpublished  rept.  on  Parker  Co.  Includes  the  series  of  shales,  sea., 
and  lss.  btw.  base  of  Kickapoo  Falls  la.  up  to  top  of  Brannon  Bridge  la.,  which 
are  Identified  by  Scott  and  Armstrong,  who  have  the  sequence  exposed  along 
Brazos  Mlvcr  and  Its  tributaries  In  vicinity  of  Ln*y  Bend  of  Brazos  River,  but  only 
uppermost  strata  occur  in  Palo  Pinto  Co.  The  Lazy  Bend  memb.  as  defined  by 
Scott  and  Armstrong  underlies  Grindstone  Creek  memb.,  overlies  Dickerson  memb., 
and  includes,  in  interval  btw.  Brannon  Bridge  Is.  and  Kickapoo  Falls  la..  2 other 
lss. — Meek  Bend  la.  anil  Dennis  Bridge  Is.  [This  is  a modification  of  definition 
given  by  Sellards  in  1933  rept.  cited  above.] 

Lead  system. 

Pre-Cumbrian:  Western  South  Dakota  (Black  Hills). 

J.  J.  Runner,  1934  (Am.  Jour.  Sei..  5tb,  vol.  28,  pp.  354-372).  The  pre-Camb.  rocks 
of  Black  llllls,  S.  Dak.,  are  divided  Into  (descending)  Lead  system,  Estes  system, 
and  Nemo  system.  The  Lead  system,  which  is  believed  to  correlate  with  the  fms. 
of  Lead  dlst.,  is  divided  into  (descending)  Garfield  fm..  Northwestern  fm.,  Ellison 
fm.,  Hotnestake  fm.,  and  Poormnn  fm.  It  overlies,  with  possible  uncon.,  Estes 
system. 
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Lead  Creek  limestone. 

Pennsylvanian:  Western  Kentucky  (Hancock  County). 

A.  F.  Crider,  1918  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1,  p.  279).  T*ad  Creek  U. — 
Three  or  four  ledges  of  Is.  ranging  in  thickness  from  8 to  10  ft.,  extending 
through  an  Interval  of  30  to  40  ft  in  Coal  Measures  of  Tell  City  and  Owensboru 
quads.  Base  Is  255  ft.  above  top  of  cgl.  forming  basal  part  of  Penn.  The  bdj 
btw.  Allegheny  and  Pottsvtlle  fmB.  of  Appalachian  field  is  placed  by  D.  White  at 
about  top  of  this  la. 

D.  B.  Chisholm.  1931  (Ky.  Geol.  8urv.,  ser.  6,  vol.  41,  pp.  224-225).  Lead  Creek  U. 
is  in  upper  part  of  Tradewater  fm.,  lying  190  ft.  below  top  of  the  Tradewater  in 
Hancock  Co.  and  85  ft.  below  Lewisport  Is.  Thickness  5 to  11  ft.  Fossiliferous. 
Upper  part  blue  and  shaly  and  weathers  to  a buff  fissile  “as."  or  “sh.” ; lower  3 
to  5 ft.  thick-bedded  hard  la.,  blue  when  fresh,  but  weathers  to  buff  porous  “saT’ 
Usually  rests  on  Lead  Creek  coal,  but  in  places  1h  separated  from  that  coal  by  15 
ft  of  sh. 

Named  for  Lead  Creek,  Hancock  Co. 

Lead  King  lime. 

Name  locally  applied  to  the  Is.  memb.  (of  Niobrara  age)  of  Mancos  sh.  in 
the  Snowmass  Mtn  area  of  Gunnison  Co.,  Colo.,  and  also  applied  by  pros- 
pectors to  the  indurated  lower  part  of  underlying  sh.  memb.  of  the  Man- 
cos  of  that  area.  The  name  was  probably  derived  from  fact  the  lime 
is  the  ore  horizon  in  Lead  King  mine,  in  Lead  King  Basin. 

Lead  Point  argillite. 

Paleozoic  (?):  Northeastern  Washington  (Stevens  Cqunty). 

C.  E.  Weaver,  1920  (Wash.  Geol.  Surv.  Bull.  20,  p.  79,  map).  Lead  Point  argillite. — 
Chiefly  well-bedded  argill.  si.  with  minor  bands  of  quartz-mica  schist  and  Is. ; 
medium  to  dark  gray ; usually  fine-grained  and  distinctly  argill.  Thickness  2,200  ft. 
Lies  parallel  to  and  just  N.  of  Republican  Creek  Is.  (Derivation  of  name  not 
stated,  and  there  Is  no  geographic  feature  called  Lead  Point  on  map.] 

Leadville  limestone. 

Mississippian  (lower) : Colorado. 

G.  H.  Eldridge,  1894  (U.  S.  G.  S.  Anthracite-Crested  Butte  folio,  No.  9).  Leadville 
la. — Upper  third,  massive  blue  and  cavernous  Is. ; lower  two-thirds  bedded  gray 
to  brown  lss.,  somewhat  dolomitic  and  carrying  a few  beds  of  dark-gray  or  black 
chert,  and  sometimes  separated  by  bands  of  calc.  sh.  Thickness  400  to  525  ft. 
Carries  Sub-Carbf.  [Miss.]  fossils.  Uncon.  underlies  Weber  1b.  [Penn.]  and  over- 
lies  Yule  Is.  [Ord.].  Known  to  miners  as  the  “Blue”  Is. 

8.  F.  Emmons,  1898  (U.  8.  G.  S.  Tenmile  folio.  No.  48).  Blue  or  Leadville  la.. 
the  principal  ore-bearing  horizon  of  Leadville,  Red  Cliff,  Aspen,  and  other  mining 
dists,  is  not  exposed  In  this  dist.  Near  Leadville  it  rests  uncon.  on  Parting 
qtzlte. 

E.  Kirk,  1931  (Am.  Jour.  Sci.,  5th,  vol.  22,  pp.  222-240).  Leadville  la.  here  re- 
stricted to  the  Miss.  lss.  of  Colo.,  and  the  new  name  Chaffee  fm.  is  introduced 
for  the  Dev.  rocks  of  Colo,  in  areas  to  N.  and  E.  of  SW.  Colo.,  where  the  Dev. 
is.  will  continue  to  be  called  Ouray  Is.  and  the  underlying  Dev.  fm.  will  continue 
to  be  called  Elbert  fm.  The  Miss,  part  of  Ouray  is.  of  8W.  Colo,  to  hereafter  be 
called  Leadville  Is.  The  typical  Leadville  is.  rests  uncon.  on  Dev.  lss.,  which  overlie 
the  Dev.  Parting  qtzlte. 

Named  for  occurrence  in  Leadville  dist. 

tLeadville  porphyry. 

See  under  White  porphyry. 

tLeaf  Hills  moraine. 

Pleistocene  (Wisconsin  stage)  : Western  Minnesota  (Douglas,  Todd,  and 
Ottertail  Counties). 

W.  Upbam,  1888  (Minn.  Geol.  and  Nat.  Hist.  Surv.  vol.  2.  pp.  549-571 ; also  see 
Minn.  Geol.  Surv.  22d  Ann.  Rept.,  map  (pi.  1)  and  p.  47,  1894).  Ninth  or 
Leaf  Hills  moraine.  Named  for  fact  it  forms  Leaf  Hills,  Ottertail  Co. 
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F.  Lcverett,  1932  (U.  S.  G.  S.  P.  P.  181).  The  Leaf  Bills  moraine  of  Upham  la 
not  ninth  moraine,  but  la  at  latest  ao  earl;  part  of  second  or  Altamont  morainic 
system,  and  may  prove  to  he  earlier  than  Altamont  system. 

tLeander  beds. 

Local  name.  Incidentally  applied  (but  not  defined)  to  upper  part  of  Caprina 
(Edwards)  Is.,  by  R.  T.  Hill  in  1890  (Tex.  Geol.  Surv.  1st  Ann.  Rept., 
pp.  106,  126).  Exposed  in  country  btw.  Florence  and  Leander,  William- 
son Co.,  Tex. 

Leaning  Tower  quartz  monzonite. 

Probably  Cretaceous:  Yosemlte  National  Park,  California. 

F.  C.  Calkins,  1930  (D.  8.  G.  8.  P.  P.  160.  p.  123,‘  map).  On  fresh  fracture,  dull 
gray  color  and  moderately  fine  texture,  l.’nder  the  microscope  appears  to  he 
porphyrltlc.  On  weathered  surfaces  deeply  decayed  and  rusty. 

Named  for  fact  It  forms  considerable  part  of  slopes  of  Leaning  Tower, 
Yosemlte  Nat.  Park. 

Lea  Park  formation. 

Cretaceous:  Alberta. 

8.  E.  Slipper,  1918  (Canada  fieol.  Surv.  8umm.  Rept.  1917,  pt.  C,  p.  8)  and  1919 
(Canada  Geol.  Surv.  Mem.  116,  p.  21). 

Leatherwood  granite. 

Pre-Cambrian:  Central  southern  Virginia  (Henry  and  Pittsylvania  Coun- 
ties). 

A.  I.  Jonas,  1928  (Va.  Geol.  8urv.  prel.  cd.  of  geoL  map  of  Va.l.  Leathencood 
granite. — Blotlte  muscovite  granite  with  porphyrltlc  facies.  Intrusive  Into  Glenarm 
series.  Mapped  at  and  around  Leatherwood.  Henry  Co.  Is  pre-Camb. 

A.  A.  Pegau,  1932  (Va.  Geol.  Surv.  Bull.  33,  pp.  15,  29.  pis.  2,  3).  Leatherwood 
granite  Is  named  for  Leatherwood.  the  home  of  Patrick  Ilenry  near  Martinsville, 
Henry  Co.  It  occurs  as  irregular  bodies  of  variable  size  intruding  Wlssahlckon 
schist  In  Henry  and  Pittsylvania  Counties. 

L'Eau  Frais  shale. 

Eocene:  Southwestern  Arkansas. 

See  explanation  under  Manchester  sh. 

I>eavenworth  limestone.  (In  Oread  limestone.) 

Pennsylvanian : Eastern  Kansas,  northwestern  Missouri,  southeastern  Ne- 
braska, and  southwestern  Iowa. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  32.  33,  38).  Leavenworth 
Is. — Middle  la.  bed  of  Oread  Is.  Dark-gray,  dense,  vertically  jointed,  fosslliferous, 
and  in  1 or  2 beds.  Thickness  114  ft.  In  Nebr.,  2V4  ft.  at  Atchison,  Kang..  and 
at  St.  Joseph.  Mo.  Underlies  Heebner  sh.  and  overlies  Snydervllle  sh.  Named 
for  a roadside  exposure  high  In  the  upland  spur  NW.  of  Federal  Penitentiary  at 
Leavenworth,  Kana. 

Lebanon  limestone.  (In  Stones  River  group.) 

Lower  Ordovician : Central  and  western  Tennessee. 

J.  M.  Salford.  1851  (Am.  Jour.  Sol.,  2d,  vol.  12,  pp.  353,  854-356).  Lower  Lebanon 
Is.  and  Upper  Lebanon  Is. — [See  descriptions  under  Stones  River  group.  1 

In  1869  (Geol.  Tenn. ) Salford  substituted  “Trenton  or  Lebanon  group"  for 
the  rocks  previously  named  Slones  River  group,  replaced  “Upper  Lebanon 
Is.,”  with  “Carter’s  Creek  Is.,”  replaced  "Lower  Lebanon  Is.”  with  “Glade 
Is.,”  and  divided  underlying  beds  of  his  Trenton  or  Lebanon  group 
( = 8tones  River  group)  into  three  named  fms.  In  1900  Salford  and 
Killebrew  substituted  Carter  Is.,  for  Is.  previously  called  “Upper  Lebanon 
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Is.”  and  “Carter’s  Creek  Is.,”  and  substituted  TLebanon  /».  for  Is.  previously 
called  “lower  Lebanon  Is."  and  “Glade  Is.” 

Included  in  Stones  Kiver  group.  Underlies  Carters  Is.  and  overlies  Ridley  1- 

Named  for  exposures  at  Lebanon,  Wilson  Co. 

■(Lebanon  group. 

Lower  Ordovician  (Chazy) : Tennessee. 

J.  M.  Safford,  1869  (Geol,  Tenn.,  pp.  151,  159.  258-268).  Trenton  or  Lebanon  group  — 
Divided  into  (descending)  : (1)  Carter's  Creek  la.  ( — Upper  Lebanon  Is.  of  earlier 
repta  and  Carters  Is.  of  later  rents)  ; (2)  Glade  Is.  I — Lower  Lebanon  Is.  of  earlier 
repta  and  Lebanon  Is.  restricted,  of  later  repta  1 ; (3)  Ridley  la.;  (4)  Pierce  In.: 
and  (5)  Central  Is.  [ — Murfreesboro  Is.  of  later  reptaj.  Underlies  Nashville  group 
and  overlies  Knox  do]. 

Same  as  Stones  River  group,  older  name. 

Named  for  Lebanon,  Wilson  Co. 

tLebanon  beds. 

Upper  Ordovician : Southwestern  Ohio  and  northern  Kentucky. 

J.  8.  Newberry,  1873  (Ohio  Geol.  Surv.  vol.  1.  table  opp.  p.  89,  pp.  103,  119),  and 
E.  Orton,  1873  (same  vol.,  pp.  371—399).  Lebanon  beds. — Fosalliferous  even- 
bedded  semicrystalline  blue  lss„  alternating  with  blue  sbales ; 300  ft.  thick.  Lie 
stratlgraphically  higher  than  highest  stratum  of  Cincinnati  hills  (Hill  Quarry 
beds)  and  underlie  Upper  Sil.  Medina  ss.  Topmost  fm.  of  Cincinnati  group.  Not 
present  at  Cincinnati,  Ohio. 

A.  F.  Foerste.  1903  (Am.  Geol.,  vol.  31).  Lebanon  beds  of  Orton  included  Saluda  at 
top  and  Warren  [Arnheim)  at  base. 

Preoccupied  by  J.  M.  Salford's  name  for  older  Ord.  rocks  in  Tenn.  Replaced 
by  Richmond  group. 

Named  for  Lebanon,  Warren  Co.,  Ohio. 

Lebanon  granite. 

Late  Pnleozoic  (?):  Southwestern  New  Hampshire  (Hanover  quadrangle. 
Grafton  County). 

C.  H.  Hitchcock,  1908  (Vt.  State  Geol.  6th  Rept.,  pp.  155-156,  etc.).  In  description 
of  rocks  of  Hanover  quad.,  N.  H.,  referred  many  times  to  Ijrbanon  Qranite.  The 
village  of  Lebanon  Is  in  Hauover  quad.,  SW.  part  of  Grafton  Co.,  N.  H. 

J.  W.  Merritt,  1921  (Vt.  Geol.  Surv.  Rept.  State  Geol.  1919-20,  pp.  1-36,  map). 
Lebanon  granite. — First  described  by  Hitchcock  (Geol.  N.  H.,  vol.  2,  1878)  as 
“protogene  gneiss,”  and  several  areas  in  N.  H.  and  Vt.,  the  rockB  of  which  re- 
sembled each  other,  were  grouped  together  and  given  the  name  Bethlehem  gneiss. 
Later  he  revised  his  opinion,  making  this  rock  the  youngest.  Instead  of  the  oldest, 
in  Hanover  region.  His  latest  map,  howevnr.  shows  the  area  under  name  “proto- 
gene.” Hawes  calls  it  “protogene  gneiss Iddings  calls  It  “epldote-micagneiss.”  Is 
of  medium  to  fairly  coarse  grain ; texture  tends  to  guelsslc.  Is  intruded  under- 
neath or  into  a schist,  and  probably  has  a laccolitlc  form.  Igneous  origin. 

M.  Hillings,  1935  (letter  dated  Aug.  27).  Lebanon  granite  belongs  to  Ollverian 
magma  series  [which  Billings  classified  as  late  Dev.  or  late  Carbf.J. 

Lebo  andesitic  member  (of  Fort  Union  formation). 

Eocene:  Central  northern,  southern,  and  eastern  Montana. 

R.  W.  Stone  and  W.  R.  Calvert,  1910  (Econ.  Geol.,  vol.  5,  p.  746).  Lebo  andesitic 
memb. — Basal  memb.  of  Fort  Union  fm.  NE.  of  Crazy  Mtns.  Thickness  450  to 
2,200  ft.  Overlain  by  massive  sss.  and  intercalated  shales  composing  upper  part 
of  Fort  Union  fm.,  and  underlain  by  Lance  fm.  (1,000  to  2,400  ft.  of  light-gray 
ss.  and  variegated  sh.).  Named  for  exposures  on  Lebo  Creek,  NE.  of  Crazy  Mtns. 

To  E.  (in  Bull  Mtn  coal  Held  and  elsewhere)  the  Lebo  strata  become  so  shaly 
that  they  are  called  Lebo  sh.  memb. 

Le  Boeuf  conglomerate. 

Upper  Devonian  or  Mlsslssipplan : Northwestern  Pennsylvania. 

I.  C.  White,  1881  (2d  Pa.  Geol.  Surv.  Rept.  Q,.  pp.  101,  103,  104,  112.  239,  etc.). 
The  Venango  Lower  sa.  (Third  oil  Band),  30  ft.  thick,  is  without  doubt  — Le  Boeuf 
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cgl.  and  Panama  cgl.  which  Is  exposed  In  Le  Boeuf  Twp,  Erie  Co.,  along  French 
Creek,  and  has  been  quarried  on  left  bank  of  the  creek  1 ml.  SW.  of  Le  Boeuf 
Station,  where  it  consists  of  7 ft.  of  pebbly  rock  underlain  by  8 ft.  of  bluish  white 
as.  East  of  Le  Boeuf  Creek  it  is  partly  coarse  cgl.  containing  a great  many 
pebbles  of  metumorpbic  rock. 

G.  II.  Chadwick,  1025  (Geol.  Soc.  Am.  Bull.,  vol.  30,  pp.  455-404).  Le  Boeuf  cgl. 
underlies  Amity  sh.  and  overlies  Chadnkoln  beds,  all  of  which  are  considerably 
below  Rlceville  sh.,  and  correlate  with  lower  part  of  Chagrin  sh.  [which  U.  8. 
Geol.  Survey  classifies  as  Upper  Dev.].  It  can  be  traced  into  Panama  cgL 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  203),  says  Panama  cgl. 
memb.  of  Cattaraugus  fm.  is  same  ns  Le  Boeuf  cgl.  and  Wolf  Creek  cgl.  (The 
U.  8.  Geol.  Survey  classifies  Cattaraugus  fm.  as  Dev.  or  Cafbf.)  K.  E.  Caster,  1934 
(Bulls.  Am.  Pal.,  vol.  21,  No.  71,  pp.  77-83),  repeats  the  statement  that  Le 
Boeuf  and  Panama  are  same  cgl. 

Leclaire  dolomite. 

Silurian  (Niagarau) : Central  eastern  Iowa. 

J.  Hall,  1858  (Iowa  Geol.  Surv.  vol.  1,  pt.  1,  pp.  46,  73-75).  Leclaire  U. — Gray  or 
whitish  gray  mag.  Is.,  semi-crystalline,  very  porous  and  vesicular;  some  breccinted 
beds  in  upper,  middle,  and  lower  parts.  Thickness  100-540  ft.  Fossils  distinct 
from  Niagara.  Overlies  Niagara  Is.  and  underlies  Onondaga  Salt  group. 

S.  Calvin,  1895  (State  Univ.  Iowa  Lab.  Nat.  Hist.  Bull.,  vol.  3,  No.  3)  and  1896 
(Iowa  Geol.  Surv.  vol.  5,  pp.  50-50).  Leclaire  le.  restricted  to  80  ft.  of  generally 
heavy-bedded  chertless,  highly  crystalline  dol.  underlying  Anamosa  Is.  and  over- 
lying  Delaware  Is. ; ail  Included  in  Niagara.  [This  is  definition  that  has  since  been 
followed  In  Iowa  reptsj 

See  also  under  Gower  dol. 

A.  C.  Trowbridge,  1935  (Ropt.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  p.  42).  Typo 
loc.  of  LeClaire  dol.  (Leclaire.  Scott  Co.,  Iowa)  is  Just  ncross  Miss.  River  from  type 
loc.  of  Port  Byron  Is.  of  111.  Fauna  is  somewhat  different  from  that  of  Port 
Byron,  and  LeClalre  strata  have  reef  structure,  but  the  two  fms.  are  probably  of 
equlv.  age,  and  Port  Byron  might  prove  more  satisfactory  than  earlier  term 
Leclaire. 

See  also  A.  H.  Sutton,  p.  274  of  1935  book  cited  above:  Port  Byron  of  111. 
includes  all  beds  of  Sil.  age  in  111.  above  the  Racine,  and  is  more  nearly= 
Gower  rather  than  Leclaire  of  Iowa.  [Suggests  restricting  Leclaire  to 
“reef’  phase  of  Gower,  and  retaining  Port  Byron  for  use  in  111.  See  also 
1935  entry  under  Anamosa  dol.  J 

Lecompton  limestone.  (In  Shawnee  group,  Kansas.) 

Lecompton  limestone  member  (of  Shawnee  formation,  Missouri). 

Pennsylvanian:  Eastern  Kansas,  southeastern  Nebraska,  central  northern 
Oklahoma,  northwestern  Missouri,  and  southwestern  Iowa. 

E.  Haworth,  1895  (Kans.  Unlv.  Quart.,  vol.  3,  p.  278  nnd  pi.  opp.  p.  290;  Am.  .Tour. 
Sci.,  3d,  vol.  50,  pi.  opp.  p.  460).  Lecompton  1m. — -Three  fosslliferous  las.  separated 
by  thin  shales.  Thickness  25  ft.  Overlain  by  75  ft.  of  sh.  [Tecumseh  sh.  memb.], 
and  separated  from  underlying  Oread  is.  by  a little  more  than  60  ft.  of  sh. 
[Kanwaka  sh.  memb.]. 

Is  now  treated  by  U.  S.  Geol.  Survey  as  a memb.  of  Shawnee  fm.  in  Mo. 
and  Iowa.  In  Kans.  the  Shawnee  is  treated  as  a group  und  Lecompton 
is.  as  a fm.  In  northern  Okla.  it  is  a memb.  of  Pawhuska  fm. 

Named  for  exposures  at  Lecompton,  Douglas  Co.,  Kans. 

fLeeompton  shale. 

Pennsylvanian : Eastern  Kansas  and  northwestern  Missouri. 

E.  Haworth,  1898  (Kans.  Univ.  Geol.  Surv.  vol.  3,  pp.  64,  94).  Lecompton  shales. — 
Name  suggested  by  G.  I.  Adams.  Persistent  and  heavy  shales,  90  ft.  thick.  In 
places  containing  much  ss.,  in  other  places  almost  no  ss.  Basal  memb.  of  Shawnee 
fm.  Underlies  Lecompton  Is.  and  overlies  Oread  is. 

Preoccupied.  Replaced  by  Kanwaka  sh.,  according  to  H.  Hinds  and  F.  C. 
Greene  (1915)  and  R.  C.  Moore  (1936). 

Named  for  exposures  at  Lecompton,  Douglas  Co. 
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tLecompton  beds. 

Pennsylvanian:  Eastern  Kansas. 

L.  C.  Wooster,  1005  (The  Carbf.  rock  system  of  Kims.).  Lecompton  bed*. — Include 
Calhoun  shales,  Deer  Creek  Is.,  Tecumseh  shales,  Lecompton  Is.  and  Kanwaka 
shales. 

Preoccupied  and  conflicts  with  established  classification.  Includes  lower 
half  of  Shawnee  group. 

fLeda  clay. 

A paleontologie  term  applied  in  early  repts  on  Northeastern  States  to  beds 
of  marine  day,  of  so-called  tChainplaiu  period  of  Pleist.  epoch  (late  Wis- 
consin), which  are  not  all  of  same  age  but  which  are  characterized  by  the 
fossil  Leda  truncata. 

Ledger  dolomite. 

Lower  Cambrian : Southeastern  Pennsylvania. 

G.  W.  Stow  nnd  A.  I.  Jonas.  1922  (Wash.  Acad.  Sri.  Jour.,  vol.  12,  pp.  359.  363). 
Ledger  dol. — Granular  pray  to  white  dol.,  mostly  thick-bedded,  some  siliceous  bed*, 
which  weather  to  rust-stained  granular  cherty  layers.  Thickness  1.000 ^ ft. 
Uncon.  underlies  Elbrook  dol.  aud  overlies  Kinzers  fm.  No  fossils  found,  but 
Ledger,  Kinzers.  and  underlying  Vintage  believed  = Tomstown  dol.  Named  for 
Ledger.  Lancaster  Co. 

Ledyard  member.  (In  Ludlowville  shale.) 

Middle  Devonian : Central  and  western  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sci.,  5th,  vol.  19,  pp.  218,  224,  etc.).  Ledyard  memb. 
of  Ludlowville  frn. — Black  fissile  sh.,  100  ft.  thick,  overlying  Centerfleld  Ik.  (basal 
memb.  of  Ludlowville)  on  Paines  Creek,  Ledyard  Twp,  Cayuga  Lake.  At  typ* 
section  Is  characterized  by  Li'iorhynchus  laura  and  a fauna  with  a “Marcella- 
facies.”  Is  Third  Leiorhynchua  zone  of  Cieland.  Overlain  by  Wanakah  memb.  of 
Ludlowville  fm.  to  W.  aud  by  coniemp.  Kings  Ferry  memb.  to  E.  Can  be  trawl 
from  Cayuga  Lake  to  Lake  Erie,  and  is  coextensive  with  Centerfleld  Is.  From 
Lake  Erie  to  Genesee  Valley  It  Is  overlain  by  BtrophaloHa  bed.  6 inches  thick ; 
from  the  Genesee  to  Cayuga  Lake  it  is  overlain  by  Pleurodictyum  or  Hichelinia 
zone.  At  Lake  Erie  has  been  erroneously  called  Skaneateles  and  Marcellus,  but 
its  true  position  above  the  Centerfleld  can  be  seen  on  Buffalo  Creek  btw.  Blossom 
and  Elma. 

B.  Smith.  1935  (N.  Y.  State  Mus.  Bull.  309,  p.  45).  Writer  has  examined  Ledyard 
type  section  and  agrees  with  Cooper  that  the  name  1b  inappropriate  for  Skaneateles 
Lake  region. 

See  also  Avery  sh. 

Lee  quartz  diorite. 

Pre-Cambrian:  Western  Massachusetts  and  Connecticut. 

B.  K.  Emerson,  1892  (U.  S.  G.  S.  Hawley  sheet,  i.  e..  proof  sheets  of  geol.  mnps  and 
text  intended  for  a geol.  folio,  but  never  completed  and  published  in  that  form, 
although  cited  in  U.  8.  G.  S.  Bull.  191,  1902),  first  used  Eaxt  Lee  gneiax. 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Mon.  29,  p.  18).  [East  Lee  black  biotUe~hornblende 
gneiss  shown  as  older  than  Tyringham  gneiss  and  younger  than  Hinsdale  1h.  On 
pp.  20  and  29—30  of  Mon.  29  the  fin.  is  called  Lee  gneiss,  and  is  described  as  a 
heavy  black  hornblende  or  hornblende  blotite  gneiss.] 

B.  K.  Emerson,  1917  (U.  8.  G.  8.  Bull.  597,  p.  153  and  map).  Lee  quarts  diorite. — 
Black  fine-grained  heavy  hornblende,  hornblende-biotite,  or  blotltc-quartz  diorite. 
In  believed  to  be  a contact  zoue  of  Becket  granite  gneiss.  Named  for  exposure 
in  East  Lee. 

Lee  formation.  (In  Pott svi lie  group.) 

Pennsylvanian:  Southwestern  Virginia  and  eastern  Kentucky  and  Ten- 
nessee. 

M.  R.  Campbell,  1893  (U.  S.  G.  8.  Bull.  Ill,  pp.  28,  36).  Lee  cgl. — Heavy  sss.  and 
cgl.,  shales,  and  coals,  1,200  to  1,600  ft.  thick.  At  Big  Stone  Gap  contains  massive 
ss.  (Bee  Bock),  05  ft.  thick,  ut  top;  heavy  cgl.,  250  ft.  thick,  at  base;  and,  In 


Digitized  by  Coogle 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  \ JQ5 


middle,  506  ft.  of  ss.  with  a few  thin  beds  of  sh.  Overlies  Pennington  sh.  and 
underlie*  Norton  fm.  is  basal  fm.  of  Coal  Measures  in  Bigstone  Gap  Coal  field 
of  Va.  and  Ky. 

Basal  fm.  of  Pottsville  group.  In  east-central  Tenn.  the  Lee  itself  becomes 
a group,  composed  of  (descending)  Rockcastle  as.,  Vandever  sh.,  Bonair 
ss.,  Whitwell  sh.,  Sewanee  cgl.,  and  Gizzard  fm.  In  some  early  Ky.  repts 
the  name  Lee  fm.  was  applied  to  all  beds  up  to  top  of  Corbin  cgl.  niemb., 
but  later  repts  place  top  of  I^ee  at  top  of  Rockcastle  cgl.  memb.  This  Is 
U.  S.  Geol.  Survey  definition. 

Nnmed  for  Lee  Co.,  Va. 

I eech  River  group. 

Carboniferous:  Northwestern  Washington  (San  Juan  Islands)  and  British 
Columbia. 

C.  H.  Clapp,  1910  (Canada  Geol.  8urv.  Sumra.  Rept.  1909,  p.  87).  Leech  River  fm.. 
Upper  Paleozoic  (7),  British  Columbia,  included  In  Victoria  group. 

R.  D.  McLellan,  1924  (Am.  Jour.  Sci.,  5th,  vol.  8,  p.  217).  The  upper  part  of  San 
Juan  aeries,  which  will  be  referred  to  as  Leech  River  group  (G.  M.  Dawson  Rept. 
on  Reconn,  of  Leech  River  and  vicinity  : Geol.  Surv.  Canada.  Rept.  Prog.  1876-77, 
pp.  95-102,  1878),  since  it  no  doubt  includes  Clapp’s  Leech  River  “fm./'  is  com- 
posed of  black  argillites,  schists,  tuffaceous  graywackes.  slates,  and  volcanica. 
Also  includes  occanional  thin  1b.  beds  containing  the  Penn,  foraminifer  Fuxulina, 
and  the  argillites  have  scattered  thin  seams  of  semi- -anthracite.  Most  of  sediments 
were  derived  from  underlying  Orcag  group,  the  lower  part  of  San  Juan  series. 
[In  1927  (Wash.  Unlv.  Pub.  Geol.,  vol.  2,  p.  99)  McLellan  assigned  these  rocks 
to  Perm.,  Penn.,  and  upper  Miss.,  and  stated  that  the  basal  graywackes,  several 
thousand  ft.  thick,  arc—  Mala  hat  volcanics  of  B.  C.J 

Leesport  limestone. 

Middle  Ordovician:  Southeastern  Pennsylvania  (Berks  County). 

G.  W.  Stose  and  A.  I.  Jonas,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  88,  pp.  505-586).  Lees- 
port  Is. — The  uppermost  beds  of  the  Isa.  which  underlie  Martlnsburg  sh.  from 
Steelton,  Dauphin  Co.,  to  Leesport,  Berks  Co.  Consists,  generally,  of  thin-bedded 
dark  slaty  impure  la.  containing  fossils  of  probable  lower  Trenton  age.  Extensively 
quarried  as  “cement  rock”  to  E.,  at  Schlemvllle,  N.  of  Rending.  Thickness  at 
Leesport,  Berks  Co.,  130  ft. ; from  Hummelstown  to  Womelsdorf  81  ft.  Best 
exposed  at  Leesport,  Berks  Co.  In  generul  uncon.  on  Beekmantown  dol..  but  from 
Hummelstown  to  Womelsdorf  it  is  underlain  by  a considerable  thickness  of  very 
pure,  white,  sugary  marble  and  fine-grained  blue  Is.  believed  to  be  of  Stones  River 
age. 

G.  W.  Stose  (personal  communication).  Leesport  la.  is  of  Trenton  age  and  hi  a 
calc,  phase  of  Martlnsburg  sh. 

Leesville  limestone  member  (of  Harrodsburg  limestone). 

Mississippiun : Southern  Indiana. 

P.  B.  Stockdale.  1929  (Ind.  Acad.  Sci.  Proc.,  vol.  38,  pp.  233-242).  Leesville  l*. 
numb,  of  Lower  Harrodsburg  J*. — Heavy  coarse-grained  blue-gray  crystalline  and 
crlnoidal  Is.,  1%  to  8 ft.  thick,  underlying  Guthrie  Creek  memb.  and  overlying 
Ramp  Creek  memb.  of  Lower  Harrodsburg  Is.  Named  for  exposures  at  Leesville, 
on  E.  edge  of  Lawrence  Co. 

Legion  shale  member. 

Pennsylvanian : Southeastern  Nebraska,  Kansas,  and  northern  Oklahoma. 

G.  E.  Cotulra  and  C.  E.  Busby.  1933  (Nebr.  Geol.  Burv.  Paper  No.  1).  Legion  sh. 
memb.  of  Qrcnola  fm. — The  newly  established  Grenola  fm.  is  divided  into  following 
members  (descending)  : Neva  Is.,  Salem  Point  sh..  Burr  Is.,  Legion  sh.,  and  Sallyards 
Is.  The  legion  sh.  |g  largely  gray  argill.  sh.  with  few'  fossils  in  north,  becoming 
nearly  black  at  top  N.  of.  Manhattan  and  at  Elmdale,  Kuos.  In  central  and 
southern  Kans.  It  is  indurated  and  more  calc,  locally,  with  numerous  pelecypods, 
some  brachiopods,  crlnolds,  Brynzon,  etc.  In  Okla.  it  grades  into  red  sandy  sh. 
Thickness  4 to  8 ft.  Typo  loc.,  cuts  on  U.  8.  ilighwuy  40.  Just  SW.  of  American 
Legion  Golf  Club  grounds,  uhout  1 % mi.  SW.  of  Manhattan,  Kaus. 

U.  E.  Condra,  1935.  (See  under  Roca  * h.) 
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Lego  limestone  member  (of  Wayne  formation). 

Silurian  (Niagaran) : West-central  Tennessee. 

A.  F.  Foerste,  1903  (Jour.  Geol.,  vol.  11,  pp.  565,  578-582,  894).  Lego  or  Louisv€Us 
Is. — Lss.,  30  to  45  ft.  thick,  overlying  Waldron  bed  and  underlying  Dixon  red  days 
in  Tenn.  River  Valley.  Of  Niagaran  age.  Occupies  same  strat.  position  as  Louis- 
ville bed.  Usually  no  sharp  line  btw.  Lego  Is.  and  overlying  Dixon  red  clay. 
Lithologically  the  lss.  forming  middle  and  lower  parts  of  Lego  bed  often  resemble 
Laurel  bed  so  closely  that  when  intervening  Waldron  horizon  can  not  be  identified 
it  is  impossible  to  distinguish  the  I/ego.  In  that  case  the  name  Glenkirk  Is.  may 
be  used  to  designate  the  combined  Laurel-Lego  section. 

Named  for  Lego,  Decatur  Co. 
tLe  Gore  limestone. 

Lower  Ordovician  (Beckmantown)  : Western  Maryland  ( Frederick  County  I . 

G.  W.  Stoso  and  A.  I.  Jonas,  1935  (Wash.  Acad.  Scl.  Jour.,  vol.  25,  No.  12,  pp.  584— 
565).  Lc  Oore  Is. — A is.  of  Ozarkian  age  that  underlies  Frederick  Is.  E.  of  Le  Gore 
quarry.  In  a small  triangular  area  at  N.  edge  of  Frederick  Is.  valley.  Was 
erroneously  called  Beekmantown  Is.  in  previous  repts. 

G.  W.  Stose  and  A.  I.  Jonas  abandoned  this  name  In  Jan.  1936,  further  collections  of 
fossils  proving  that  this  is.  is  same  as  Grove  Is.,  and  that  it  is  of  lower  Beekmantown 
age. 

Le  Grand  beds. 

Mississippian : Central  northern  Iowa  (Marshall,  Tama,  and  Grundy 
Counties). 

C.  R.  Keyes,  1893  (Iowa  Geol.  Surv.  vol.  1,  p.  57).  Le  Grand  beds. — Chiefly  rather 
soft,  somewhat  Irregularly  bedded  buff  Is.,  probably  containing  considerable  mag- 
nesia, with  blue  calc.  ss.  at  base.  Thickness  80  ft.  Exposed  along  Iowa  River  and 
some  of  its  tributaries.  Probably  to  be  correlated  with  Burlington  and  Kinder- 
hook. 

S.  W.  Beyer,  1897  (Iowa  Geol.  Surv.  vol.  7,  pp.  221-226).  Le  Grand  beds  in  Marshall 
Co.  consist  of  (descending)  : 30  ft.  of  brown  and  gray  subcrystalline  Is.;  35  ft.  of 
huff  mag.  Is.,  cherty  below;  15  ft.  of  gray  white  oolite;  and  20  ft.  of  argill.  blue  ss. 
Thickness  135  ft.  They  underlie  Marshalltown  sh.  and  overlie  Hannibal  ( 7)  sh., 
all  of  which  are  included  in  Kinderhook  group. 

F.  M.  Van  Tuyl.  1925  (Iowa  Geol.  Surv.  vol.  30,  pp.  88-90).  Le  Grand  beds  are  prob- 
ably transitional  from  Kinderhook  to  lower  Burlington. 

L.  R.  Laudon,  1931  (Iowa  Geol.  Surv.  vol.  35,  pp.  419—431).  Le  Grand  beds  belong 
to  Hampton  fm.  They  uncon.  overlie  English  River  fm.  but  it  is  highly  probable 
that  over  greater  part  of  their  area  they  lie  uncon.  on  Sheffield  fm.  Thickness  80 
ft.  Divided  Into  6 faunal  zones,  which  correlate  the  beds  with  upper  part  of 
Chapin  memb.,  the  Mnynes  Creek  memb.,  and  lower  part  of  Eagle  City  memb.  of 
Hampton  fm.  of  other  parts  of  central  northern  Iowa.  The  beds  consist  of  (de- 
scending) ; (1)  Very  thin-bedded  brown  la.,  10  ft.  (Camarotoeehia  zone)  ; (2)  thin- 
bedded  hard  brown  Is.  occasionally  oolitic,  12  ft.  (Spiriferina  zone)  ; (3)  tbln- 
bedded  brown  banded  Is.,  8 ft.  ( Cactocrinus  zone)  ; (4)  hard  brown  crystalline 
crinoidal  is.,  locally  carrying  chert  and  oolite,  18  ft.  ( Orophocrinus  zone)  ; (5) 
massive,  soft,  gray  Is.,  chert  and  calcite  abundant,  16  ft.  (Pachylocrinun  zone)  ; 
(6)  massive  white  hard  oolitic  Is.,  18  ft.  ( Schellwienella  zone).  No.  1 correlates 
with  lower  part  of  Eagle  City  memb. ; Nos.  2 to  5 correlate  with  Maynes  Creek 
memb.,  and  No.  6 correlates  with  upper  part  of  Chapin  memb.  Occur  along  Iowa 
River  in  E.  part  of  Marshall  Co.  and  W.  part  of  Tama  Co.,  also  in  north-central 
part  of  Marshall  Co.  and  in  S.  part  of  Grundy  Co. 

Named  for  Le  Grand,  Marshall  Co. 

Lehigh  limestone. 

Middle  Ordovician:  Northeastern  Pennsylvania  (Lehigh  and  Northampton 
Counties). 

E.  C.  Eckel,  1904  (U.  S.  G.  S.  Bull.  225,  pp.  449,  450).  Trenton  Is.  ( Lehigh  cement 
rock),  underlies  Hudson  sh.  and  overlies  Kittatlnny  Is.  in  Lehigh  dist.  of  Pa.  and 
N.  J.  Thickness  150  to  250  ft. 

F.  B.  Peck,  1911  (Pa.  Topog.  and  Geol.  Surv.  Kept.  No.  5.  p.  30).  Lehigh  Is. — Sbaly 
argill.  Is.,  0 to  200  ft.  thick.  Uncon.  underlies  Martinsburg  sh.  and  overllea 
Nazareth  Is.  Reaches  max.  development  where  it  crosses  Lehigh  River.  It  is  the 
rock  generally  called  “Cement  Rock."  Is  unquestionably  = Trenton  of  N.  Y. 
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Lehigh  Valley  cement  rock. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22.  p.  503). 

Evidently  same  as  Lehigh  Is.  of  Peck. 

Lehmer  limestone  member.  (In  Admire  shale.) 

Pennsylvanian:  Southeastern  Nebraska. 

G.  E.  Condra,  1935  (Nebr.  Geol.  Surv.  Taper  No.  8,  pp.  5,  9).  Lehmer  Is. — Gray, 
usually  weathering  brownish,  soft,  porous ; 3 to  4 ft.  thick.  Top  meinb.  of  Falls 
City  Is.  fin.  Underlies  West  Branch  sh.  fm.  and  overlies  Reserve  ah.  memb.  of 
Falls  City  Is.  fm.  Is  top  bed  at  old  Lehmer  quarry,  4 ml.  SW.  of  Falls  City 
[Richardson  Co.],  Nebr. 

Leidecker  sand. 

A subsurface  sand,  25  ft.  thick,  of  early  Penn.  (Cherokee)  age,  in  central 
eastern  Okla.,  which  is  reported  to  correspond  to  one  of  the  sands  of 
Dutcher  sand  series.  In  Boynton  pool,  Muskogee  Co.,  it  lies  at  1,400  ft. 
depth,  the  Booch  sand  at  1,000  ft.,  and  the  Boynton  sand  at  1,500  ft. 

Leigh  dolomite  member  (of  Bighorn  dolomite). 

Upper  Ordovician  (Richmond)  : Western  Wyoming. 

Leigh  dol.  memb . of  Bighorn  dot.  was  approved  for  U.  S.  G.  S.  publica- 
tions in  Jan.  1916,  having  been  originally  submitted  to  U.  S.  G.  S.  by  E. 
Blackwelder  In  May  1913.  It  composes  middle  part  of  Bighorn  dol. 
The  first  appearance  of  Leigh  in  print  appears  to  be  in  paper  by  C.  W. 
Tomlinson,  Jour.  Geol.,  1917. 

C.  W.  Tomlinson,  1917  (Jour.  Geol.,  vol.  25,  pp.  118,  255-257).  Bighorn  dol  is 
divisible  into  9 members,  of  which  members  Nos.  0 and  7 compose  Leigh  fm. 
The  lower  memb.  of  the  Leigh  (No.  0,  with  a thickness  of  93  ft.)  contains 
lowest  Richmond  fauna,  and  in  western  Wyo.  (Crandall  Creek,  Dead  Indian 
Creek,  Teton  Range,  and  Absaroka  Range)  it  is  uncon.  on  memb.  No.  5 (of 
Trenton  age),  with,  on  the  two  creeks  mentioned,  a basal  breccia  at  its  base. 
The  upper  memb.  (No.  7)  has  a thickness  of  38  ft.  and  is  uncon.  with  overlying 
memb.  (No.  8),  which  Is  also  of  Richmond  age.  Blnckwelder  (personal  note) 
proposes  recognition  of  members  Nos.  0 and  7 In  Teton  Range,  and  of  correspond- 
ing strata  in  Gros  Ventre  Range,  as  a distinct  fm.,  to  be  called  Leigh,  from  typi- 
cal development  on  Leigh  Creek,  Teton  Range.  In  view  of  fact  that  this  group 
of  strata.  In  its  type  loc.,  is  bounded  both  above  ami  below  by  uncon.,  and  is 
lithologically  quite  distinct  from  underlying  massive  memb.,  which  is  not  present 
In  Teton  River  section,  Its  recognition  as  separate  fm.  seems  Justified. 

E.  Blnckwelder,  1918  (Wash.  Acad.  Scl.  Jour.,  vol.  8,  p.  419).  Leigh  dol.  memb. 
of  Bighorn  dol. — From  Teton  Range  eastward  at  least  to  middle  of  Wind  River 
Mtns  and  N.  into  Absaroka  Range,  the  massive  memb.  of  well-known  Bighorn  dol. 
is  overlain  by  a thin  but  persistent  layer  which  deserves  special  recognition.  In 
almost  every  section  it  is  30  to  40  ft.  thick,  and  in  most  if  not  all  localities  It 
is  limited  both  above  and  below  by  discon.  Differs  from  rest  of  Bighorn  in  being 
characterized  by  thin,  dense,  and  brittle  flaggy  strata  with  smooth  milk-white 
surfaces.  Is  discon,  overlain  by  Darby  fm.  (Dev.).  Although  it  appears  generally 
to  be  barren  of  organic  remains,  a characteristic  fauna,  consisting  largely  of 
ostracods  with  some  pelecypods  and  gastropods,  has  been  found  at  several 
localities.  This  fauna  is  assigned  by  Ulrich  and  Kirk  to  Richmond  horizon  of 
late  Ord.  The  memb.  Is  named  for  Leigh  Canyon,  on  W.  slope  of  Teton  Range, 
for  on  S.  side  of  that  valley  there  are  excellent  exposures  of  the  doL  In  its  typi- 
cal condition.  [Detailed  section  of  Leigh  dol.  in  Wind  River  Range  is  given.] 

Leighton  gray  shale  member  (of  Pembroke  formation). 

Silurian  (post-Niagarnn)  : Southeastern  Maine. 

E.  S.  Bastln  and  H.  S.  Williams,  19X4  (U.  8.  (?.  8.  Eastport  folio.  No.  192.  pp.  9-7). 
Leighton  gray  eh.  memb. — Chiefly  bluish  gray  Bh.  distinctly  stratified ; thin  bedded : 
In  many  places  forming  flagstones.  Only  here  nnd  there  does  It  contain  calc, 
layers.  Some  beds  are  largely  flne  Volcanic  debris,  which  grade  Into  distinctly 
tuttaccous  beds.  Lower  sb.  memb.  of  Pembroke  fm.  Separated  from  underlying 
151827*— 38 74 
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Edmonds  fm.  by  diabase  toffs  and  flows  (the  basal  memb.  of  tbe  Pembroke)  and 
from  overlying  Heraey  red  ah.  memb.  by  rhyolite  flows  and  toffs.  Named  for 
exposures  on  Leighton  Neck.  Pembroke  Twp,  Washington  Co. 

fLelghton's  Cove  series. 

Silurian:  Southeastern  Maine. 

N.  8.  Shaler,  1886  (Am.  Jour.  8cl„  3d.  vol.  32.  pp.  63.  66).  Leighton1*  Core  series 
ronsists  In  main  of  shales,  generally  thin  bedded  and  containing  hot  little  lime. 
About  200  ft.  In  thickness  la  exposed,  but  of  this  only  upper  half  la  fosaillferooa. 
Fossils  [listed]  show  relation  to  Clinton  and  Niagara  In  N.  Y.  Included  in 
Cobecook  series. 

Replaced  by  Leighton  grog  ah.  memb.  of  Pembroke  fm. 

Named  for  exposures  at  Leighton’s  Cove,  Cobscook  Bay  dlst„  E.  coast 
of  Washington  Co. 

Leipera  limestone. 

Upper  Ordovician  (Maysville)  : Western  Tennessee. 

C.  W.  Hayes  and  E.  O.  Ulrich,  1903  (U.  8.  0.  8.  Colombia  folio,  No.  95.  p.  2). 
Leipera  fm. — Granular  crystalline  la.  in  W.  half  of  quad.,  changing  In  E.  part  of 
quad,  to  knotty  earthy  la.  overlying  certain  shaly  and  highly  foeslllferoua  bed*, 
and  there  divisible  Into  8 members.  Thickness  0 to  100  ft.  Contains  Lorraine 
fossils.  Uncon.  underlies  Pernvale  fm.  and  uncon.  overlies  Catheys  la. 

In  Waynesboro  quad.  Is  overlain  by  Arnheim  Is.  of  Richmond  group  and 
underlain  by  Hermitage  fm. 

Named  for  Lelpers  Creek.  Maury  Co. 

t Helpers  Creek  limestone.  (In  Richmond  group.) 

Upper  Ordovician : Western  Tennessee. 

A.  F.  Foerate,  1901  (Qeol.  Soc.  Am.  Bull.,  voL  12.  pp.  432-433).  Leipera  Creek  bed. 
Including  tbe  las.  and  clays  carrying  Richmond  group  fauna.  Consists  of  a 
so-called  marble  bed  (gray,  crlnotdal,  and  coralline  rock,  spotted  with  red  and 
haring  a flesh-colored  appearance,  associated  with  red,  gray,  and  green  layers)  6 to 
10  ft.  thick,  overlain  by  about  6 ft.  of  clay  sh.  Similar  beds  occur  near  Fernvale 
Springs.  Underlies  Clinton  la.  [In  1903  (Jour.  Geol.,  vol.  11,  pp.  41—43)  Foerate 
excluded  from  bis  Lelpers  Creek  la.  tbe  upper  clay  sh„  which  be  correlated  with 
the  beds  there  named  by  him  “Mannie  sh.”] 

Is  lower  port  of  Fernvale  fm.,  and  name  conflicts  with  later  but  better 
established  name  Leipera  la.,  which  is  of  Maysville  age. 

Named  for  exposures  on  Lelpers  Creek,  Maury  Co. 

Leitchfleld  marl.  (In  Chester  group.) 

Misslsslppian : Western  central  Kentucky. 

C.  J.  Norwood,  1876  (Ky.  Geol.  Surv.  voL  1,  n.  aer.,  pt.  6,  pp.  12,  18).  Leitchfleld 
maria. — Green,  purple,  red,  and  blue  marly  shales,  26  to  60  ft.  thick.  In  middle  of 
Chester  group.  Separated  from  underlying  Big  Cllfty  bs.  [not  true  “Big  Cllfty  ’l 
by  20  to  70  ft.  of  Is.  and  shaly  ss. 

According  to  C.  Bntts  (personal  communication  in  1918)  the  ss.  referred 
to  is  not  the  "Big  Cliffy, ” which  is  absent  at  Leitchfleld,  but  Is  either 
Tar  Springs  ss.  or  Hardlusburg  ss.,  both  of  which  are  present  at 
Leitchfleld,  and  the  marl  described  therefore  lies  in  either  Glen  Dean 
Is.  or  Buffalo  Wallow  fm.  According  to  P.  N.  Moore,  1878  (Ky.  Geol. 
Surv.,  2d  ser.,  vol.  4,  pt.  11,  btw.  pp.  423  and  444),  30  ft.  of  Leitch- 
fleld marls  of  Norwood  are  finely  exposed  in  Buffalo  Wallow,  Hancock 
Co.,  about  3 mi.  from  Cloverport. 

Named  for  exposures  at  Leitchfleld,  Grayson  Co. 

Leitchfleld  formation.  (In  Chester  group.) 

Misslsslppian:  Western  Kentucky  (Webster  and  Edmonson  Counties). 

L.  C.  Glenn,  1922  (Ky.  Geol.  Surv.,  aer.  6,  vol.  6,  p.  60).  Leitchfleld  fm. — Oldest 
rocks  exposed  at  surface  In  Webster  Co.  Thickness  400-600+  ft.  A series  ot 
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Ibs.,  B8«.,  shales,  and  marly  clay ; shales  believed  to  be  of  Leitchfleld  age.  Seemed 
not  practical  to  subdivide.  Has  been  mapped  as  one  fm.  called  Leitchfleld.  Under- 
lies Caseyville  fm.  May  all  belong  to  Blrdsvllle  fm.,  or  may  represent  Birdsville 
and  Tribune.  Deep  well  on  W.  A.  Duncan  farm  penetrated  598  ft.  of  Miss,  rocks 
and  ended  at  top  of  ss.  that  may  be  Cypress  ss.  The  Leitchfleld  Is  underlain  by 
older  (unexposed)  Miss.  lss.,  sss.,  and  shales. 

J.  M.  Weller,  1927  (Ky.  Geol.  Surv.,  ser.  6,  vol.  28,  p.  136).  Leitchfleld  fm. — 
Greenish  gray  and  variegated  shales,  0 to  125  ft.  thick,  underlying  Caseyville  fm. 
and  overlying  (probably  uncon.)  Glen  Dean  Is.  in  Edmonson  Co.  In  part  of 
county  is  completely  eroded  away.  Is  same  as  Buffalo  Wallow  fm.  of  Butts, 
except  that  Butts  excluded  Tar  Springs  as.  from  Buffalo  Wallow  fm.,  but  as  this 
ss.  is  only  locally  developed  In  Edmonson  Co.  it  is  here  treated  as  basal  memb.  of 
Leitchfleld  fm. 

Leithsvllle  formation. 

Middle  and  Lower  Cambrian:  Eastern  Pennsylvania  (Lehigh  Valley 
district). 

E.  T.  Wherry,  1909  (Set.,  n.  s..  vol.  30,  p.  416).  Leithaville  fm.— Gray  dol.  with 
abundant  sandy  and  cherty  layers  and  buff  colored  sh.  bedB.  Thickness  1,500  ft. 
Underlies  Allentown  Is.  and  overlies  Hardyston  qtslte.  Assigned  to  Middle  and 
Lower  Camb. 

Probably  named  for  Leithsvllle,  Northampton  Co. 

Lemleux  Creek  formation. 

Carboniferous  (?)  : British  Columbia. 

J.  F.  Walker,  1931  (Canada  Geol.  Surv.  Sumin.  Bept.  1930,  pt.  A,  p.  131). 

Lemont  argillaceous  limestone  member  (of  CarUm  limestone). 

Lower  Ordovician  (Chazy) : Central  Pennsylvania  (Blair  to  Center 
Counties). 

C.  Butts,  1918  (Am.  Jour.  Sol.,  4th,  vol.  46,  pp.  526,  533,  537).  Lemont  argiU. 
Is.  memb. — Richly  fosslllferous  Is.  forming  top  memb.  of  Carllm  Is.  Underlies 
Lowville  is.  Carries  Chasyan  fauna,  which  correlates  with  Crown  Point  Is. 
of  N.  Y.  Named  for  Lemont,  near  State  College,  Center  Co.  [Thickness  0 to 
105  ft.) 

Lenapah  limestone. 

Pennsylvanian:  Northeastern  Oklahoma  and  southern  Kansas. 

C.  N.  Gould,  D.  W.  Obem,  and  L.  L.  Hutchison,  1910  (Okla.  State  Univ.  Research 
Bull.  3,  pp.  6,  10,  11,  12).  Lenapah  la. — A Is.  lying  at  approx,  horizon  of  Upper 
Parsons  or  Coffeyville  Is.  of  Kans.  Basal  memb.  of  Sapulpa  group.  Beats  on 
Tulsa  group. 

D.  W.  Ohern.  1910  (Okla.  State  Univ.  Research  Bull.  4).  Lenapah  Is.,  8 to  20  ft. 
thick,  overlies  Nowata  sh.  (top  fm.  of  Tulsa  group)  and  underlies  Curl  fm. 

D.  W.  Ohern  and  R.  E.  Garrett.  1912  (Okla.  Geol.  8urv.  Bull.  16).  Lenapah  la. 
underlies  Coffeyville  fm.  and  overlies  Nowata  sh.  Is  well  exposed  in  quarry  N. 
of  Lenapah,  Nowata  Co.,  Okla.  Not  known  to  extend  8.  of  Nowata,  its  position 
to  8.  being  marked  approx,  by  Dawson  coal.  [This  is  commonly  accepted  defi- 
nition of  Lenupah  is.) 

In  Kans.  Lenapah  Is.  has  been  treated  as  top  memb.  of  Parsons  fm.,  which 
as  defined  was  overlain  by  Dudley  sh.  and  underlain  by  Bandera  sh. 
But  R.  C.  Moore  has  reeently  abandoned  both  Dudley  and  Parsons,  and 
treats  Lenapah  Is.  as  a distinct  fm.  (See  Kans.  Geol.  Surv.  Bull.  22, 
1936.)  The  U.  S.  Geol.  Survey  has  not  yet  had  occasion  to  consider 
these  changes  in  definitions  and  classification. 

Lennep  sandstone.  (Of  Montana  group.) 

Upper  Cretaceous:  Central  southern  Montana  (Little  Belt  Mountains  to 
Bighorn  County). 

R.  WT.  Stone  and  W.  R.  Calvert,  1910  (Boon.  Geol..  vol.  5.  p.  746).  Lennep  88. — 
Dark-colored  sb.  with  intercalated  sh.  Thickness  250  to  400  ft.  Underlies  Lance 
fm.  and  overlies  Bearpaw  sh.  Not  definitely  correlated  with  Fox  Hills  ss.  Named 
for  Lennep  Station,  on  C.f  M.  & P.  S.  B.  B.,  at  N.  end  of  Crazy  Mtns. 
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Lenoir  limestone.  (Of  Stones  River  group.) 

Lower  Ordovician  (Chany)  : Eastern  Tennessee,  northern  Alalmtna,  and 
western  Virginia. 

J.  M.  Safford  and  J.  M.  Killebrew,  1876  (Element*  of  geoL  of  Tenn.,  pp.  108.  123. 
130-131,  137).  Lenoir  In. — Soft  blue  shaly  fosslliferous  Is.  100  to  600  ft.  thick. 
Same  as  Maelurca  Is.  of  Kept,  on  geol.  of  Tenn.  In  W.  part  of  valley,  next  to 
Cumberland  Plateau,  is  not  separated  from  overlying  Is.  by  any  well-marked 
characters.  Is  of  Chary  age.  Older  than  Lebanon  [Stones  River]  group.  Overlws 
Knox  dol. 

Then*  Is  no  conclusive  evidence  to  show  whether  Mosheim  Is.  (Ulrich. 
1911)  was  originally  included  in  Lenoir  Is.  or  in  Knox  dol.  It  Is  uncon. 
separated  from  overlying  and  underlying  beds,  and  according  to  E.  0. 
Ulrich  and  C.  Butts  it  differs  from  the  Lenoir  in  lithology,  color,  and 
fauna,  but  is  of  Chazy  age,  as  is  the  Lenoir.  According  to  A.  Keith 
(personal  communication)  all  of  the  chertless  lss.  were  excluded  from 
the  Knox  by  Safford  in  his  definition  and  In  his  mapping. 

The  Lenoir  Is.  is  now  considered  by  E.  O.  Ulrich  and  C.  Butts  to  be  top  fm. 
of  Stones  River  group  of  eastern  Tenn.  and  western  Va.,  where  it  over- 
lies Mosheim  Is.,  and  this  is  adopted  definition  of  U.  S.  Geol.  Survey. 

Named  for  exposures  at  Lenoir  Station,  Loudon  Co.,  Tenn. 

Lenore  erosion  cycle. 

Pleistocene:  Central  western  Wyoming. 

E.  Blackwelder.  1915  (Jour.  Geol.,  vol.  23,  pp.  310,  319-340).  Interglacial 
erosion  cycle  following  Bull  Lake  glacial  stage  and  preceding  Pinedale  glacial 
stage.  Valleys  cut  during  this  cycle  locally  accommodate  ranches  at  Lenore. 

Lenox  limestone  member  (of  Bingham  quartzite). 

Pennsylvanian:  Central  northern  Utah  (Bingham  district). 

A.  Keith.  1905  (U.  S.  G.  8.  P.  P.  38,  p.  37,  map,  sections).  Lenox  In.  memb  of 
Bingham  qtzitc. — In  Lenox  mine  consists  of  dark  siliceous  Is.,  either  bluish  or 
blackish.  Much  of  silica  Is  in  chert  nodules  and  layers,  but  more  is  disseminated 
through  Is.  mass  in  microscopic  grains.  Top  passes  by  sandy  Isa.  and  marbles  Into 
overlying  qtxites.  About  50  ft.  below  top  is  a layer  of  Is.  cgl.  a few  ft.  thick 
At  50  ft.  below  the  cgl.  are  layers  of  qtzite  that  grade  through  calc.  ss.  into 
the  lss.  above  and  below.  Thickness  200  ± ft.  in  Lenox  mine  but  considerably 
legs  at  other  places.  [Sections  show  Lenox  Is.  as  lying  much  lower  than  Jordan 
Is.  memb.  of  Bingbam.] 

Lenoxdale  moraine. 

Pleistocene  (Wisconsin  stage):  Western  Massachusetts  (Berkshire 

County).  (See  F.  B.  Taylor,  1903,  Jour.  Geol.,  vol.  11.) 

Leon  series. 

Upper  Cambrian  and  Lower  Ordovician ( ?)  : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumble,  1890  (Tex.  Geol.  Sure.  1st  Ann.  Kept.,  pi.  3,  pp 
1x11,  295-301).  Leon  sericn. — Consists  of  (descending)  : Compact  Is.  (Hoover 
div.)  ; siliceous  mag.  lss.  (Wyo  dlv.)  ; sandy,  shaly.  buff,  sometimes  yellow,  dol. 
(Beaver  div.).  Overlies  Katemcy  series  (Potsdam)  and  underlies  San  Saba 
series. 

Is  a part  of  Ellenburger  Is. 

Named  for  Leon  ('reek,  Mason  Co. 

Leona  formation. 

Pleistocene:  Southern  Texas. 

R.  T.  Hill  and  T.  W.  Vaughan.  1898  (U.  S.  G.  S.  18th  Ann.  Rept..  pt.  2,  pp.  253- 
254,  275-276).  Leona  fm. — Pleist.  flood-plain  deposit  of  fine  calc,  silt  grading  down 
into  coarse  gravel,  composing  first,  wide  terrace  of  Nueces  and  Leona  Rivers  be* 
low  level  of  Uvalde  fm.,  and  flood  plain  deposit  extending  W.  from  Uvalde,  on 
Leona  River,  to  Nueces  River.  May  ultimately  be  correlated  with  Onion  Creek  marl 
of  central  Tex. 

Named  for  Leona  Itiver,  Uvalde  and  Za valla  Counties. 
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Leona  rhyolite. 

Tertiary  (Pliocene?):  Western  California  (San  Francisco  region). 

A.  C.  Lawson,  1014  (U.  S.  G.  S.  San  Francisco  folio.  No.  193),  Leona  rhyolite. — 
Pyritic  lava  that  forms  a discontinuous  belt  along  W.  front  of  Berkeley  Hills, 
from  Hamilton  Gulch  in  Berkeley  nearly  to  Decoto,  a distance  of  21  ml. 
Reaches  max.  width  a little  S.  of  Leona  Heights,  Alameda  Co.  Is  in  general 
an  acidic  or  rhyolitic  lava,  but  includes  local  masses  of  darker,  more  basic 
rock.  Is  of  about  same  age  and  same  chemical  composition  as  Northbrae  rhyolite, 
but  has  certain  physical  differences.  Thickness  about  500  ft.  Classified  as  Pllo., 
but  its  age  is  not  proved,  and  it  may  belong  to  some  other  series  of  the  Tert. 

Leonard  formation. 

Permian:  Western  Texas  (Marathon  region,  Brewster  County). 

J.  A.  Udden,  C.  L.  Baker,  and  E.  Bflse,  1916  (Univ.  Tex.,  Bur.  Econ.  Geol.  and  Tech. 
Bull.  44,  p.  51).  Leonard  ftn. — In  Leonard  Mtn  and  to  N.  consists  of  (descend* 
ing)  : (1)  Thinly  laminated  yellowish  ss.  interbedded  with  layers  of  gray  Is.,  yel- 
low chert,  and  gray  shales ; (2)  heavy  and  thinly  bedded  gray  Is.,  in  part  con- 
glomeratic or  containing  pebbles  of  different  sizes  ; (3)  shales  and  soft  rss.  inter- 
bedded with  a durk  gray  Is.;  (4)  at  base  cgl.  20  to  200  ft  thick.  Thickness  of 
fm.  1,800  to  2,300  ft.  Underlies  Word  fm.  and  uncon.  overlies  Haymond  fm. 
(Penn.).  [Included  Hess  fm.  of  later  repts.J 

J.  A.  Udden,  1917  (Univ.  Tex.  Bull.  1753,  pp.  43-^6,  pL  3).  Leonard  fm. — Upper 
600  ft.  consists  chiefly  of  sh.  intercalated  with  well-cemented  calc.-sh.  breccias ; in 
lower  two-thirds  lss.  and  cgls.  are  predominant,  but  cherty  and  sandy  shales  are 
interbedded,  also  some  ss.  beds.  Thickness  206  to  1,878  ft  in  Glass  Mtns.  Dis- 
tinguished from  underlying  Hess  fm.  by  regular  development  of  bedding  planes,  by 
far  less  perfect  sorting  of  clastic  components,  and  by  general  abundance  of  fos- 
sils. Distinguished  from  overlying  Word  fm.  by  coarser  and  less  well  sorted 
nature  of  Its  sands  and  by  relatively  less  amount  of  bituminous  material  in  lss.  and 
sands.  It  makes  greater  part  of  S.  face  of  Leonard  Mtn. 

P.  B.  and  R.  E.  King,  1928  (Univ.  Tex.  Bull.  2801).  Lower  half  of  beds  provision- 
ally referred  by  Udden  to  Leonard  fm.  on  Leonard  Mtn  is  in  reality  Hess,  a fact 
suspected  by  Udden. 

P.  B.  King,  1931  (Univ.  Tex.  Bull.  3038,  pp.  57-69).  [See  1931  entry  under  JJeaa 
fm.]  Leonard  fm.  thins  from  W.  to  E.  across  Glass  Mtns,  and  can  be  divided 
into  a western  and  an  eastern  facies.  The  W.  facies  is  1,800  ft  thick  in  vicinity 
of  Lenox,  where  it  consists  of  lss.,  mostly  in  thin  beds  of  radiolaria-bearing  sili- 
ceous shales  and  cherts,  and  of  ass.  and  shales.  The  Is.  and  ss.  beds  are  nearly  all 
conglomeratic.  The  E.  facies  as  exposed  E.  of  Hess  Canyon  resembles  the  W.  fa- 
cies but  is  only  300  ft.  thick.  It  is  900  ft.  thick  N.  of  Leonard  Mtn,  7 mi.  from 
Sullivan  Peak,  where  It  is  1,800  ft.  thick.  The  E.  and  W.  facies  interflnger,  but  the 
Hess  and  Leonard  fms.,  although  in  part  contemp.,  do  not  seem  to  intergrade. 
Conformable  with  overlying  Word  fm.  NE.  of  Word  Ranch,  but  W.  of  Leonard  Mtn 
contact  is  not  well  enough  exposed  over  distances  great  enough  to  furnish  de- 
cisive evidence  as  to  relations. 

P.  B.  King,  1932  (Am.  Jour.  Sci.,  5th,  vol.  24,  pp.  337-354).  There  is  good  evi- 
dence to  show  a partial  lateral  Intergradation  btw.  Leonard  and  Hess  fms.,  and 
even  a probability  that  the  whole  of  one  fm.  Is  actually  the  lateral  facies  of  the 
other. 

P.  B.  King,  1934  (Geol.  8oc.  Am.  Bull.,  vol.  45,  pp.  697-798).  The  Hess  fm.  of 
previous  repts  Is  contemp.  with  and  grades  into  lower  part  of  Leonard  fm.  It  is 
therefore  here  designated  Heee  thin-bedded  la.  memb.  of  Leonard  fm.  [This  is 
definition  of  Leonard  fm.  now  recognized  by  U.  8.  Geol.  Survey.] 

Forms  greater  part  of  S.  face  of  Leonard  Mtn,  Hess  Canyon  quad.,  Brew- 
ster Co. 

t Leopard  sandstone. 

Pre-Cambrian  (Keweenawan)  : Northern  Michigan. 

A.  C.  Lane,  1911  (Mich.  Geol.  and  Biol.  Surv.  Pub.  6.  p.  456).  The  "Leopard"  tea. 
of  old  Hancock  quarry  underlie  Nonesuch  sh.  group. 

tLcptauchenia  beds. 

A paleontologic  name  that  has  been  applied  to  upper  part  ( Leptauchenia 
zone)  of  Brule  clay  (Oiig.)  of  western  Nebr.  and  S.  Dak. 
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Lequire  sandstone  member  (of  MeAlester  shale). 

Pennsylvanian:  Eastern  Oklahoma  (Muskogee.  Haskell,  McIntosh,  and  ad- 
jacent counties). 

C.  W.  Wilson,  Jr.,  1935  (A.  A.  P.  O.  Boll.,  vol.  19,  No.  4,  pp.  503-520).  Lequire 
*».  mctnb.  of  McAlester  sA. — Massive  »s. ; medium  texture : friable ; brown  to  (tray  . 
plant  remains.  Thickness  In  Muskogee-Porum  area  12  to  25  ft.  IJeg  8 to  40  ft. 
above  Warner  ss.  memh,  and  40  ft  below  Cameron  ss.  memb.  Named  for  ex- 
posure a little  N.  of  Lequire,  sees.  4 and  5,  T.  7 N.,  B.  22  E.,  and  secs.  32,  33,  and 
34,  T.  8 N.,  B.  22  E. 

Leray  limestone  member  (of  Lowville  limestone). 

Middle  Ordovician : Central  to  eastern  New  York. 

R.  Ruedemann,  1910  (N.  Y.  Slate  Mus.  Bull.  138.  p.  72).  mentioned  t he  “cherty  Is. 
or  the  Leroy  [misprint  for  Lerayl  memb.  of  the  Lowville  fm." 

R.  Ruedemann,  1910  (N.  Y.  8tate  Mus.  Bull.  145,  pp.  79-90,  97).  Leroy  (a.  memb. — 
The  uppermost  part  of  Lowville  beds,  which  has  been  mentioned  by  earlier  authors 
as  “cherty  beds,"  has  been  found  by  Professor  Cushing  and  writer  to  be  quite  dis- 
tinct from  typical  Lowville  beds  and  separated  from  them  by  uncon.  It  has  for 
that  res  son  been  here  distinguished  as  a subdivision  under  name  Leroy  Is.  Under- 
lies Watertown  Is.  and  rests  on  lower  part  of  Lowville  fm.,  here  called  Lowrille 
Is.  s.  sir.  Named  for  exposures  In  town  of  Leray  [Lerayvllle,  Jefferson  Co.,  accord- 
ing to  W.  Gohlrlng,  1931  rept.  cited  below]. 

See  further  explanation  under  Lowville  hr.,  of  which  Leray  is.  constitutes 
top  memb.,  according  to  present  classification  of  U.  S.  Geol.  Survey  and 
N.  Y.  State  Survey  (W.  Goldring,  1881,  N.  Y.  State  Mus.  Hdb.  10). 

tLeroux  formation. 

Upper  Trlassic : Northern  Arizona. 

L.  F.  Ward,  1901  (Am.  Jour.  Sel.,  4th.  vol.  12,  pp.  401—413).  Lc  ffotu*  beds  — 
Consist  of  (descending)  : Calc,  marls,  sometimes  worn  into  buttes.  200  ft. ; mortar 
beds,  80  ft. : Is.  ledge,  20  ft. ; ss.  ledge.  100  ft. ; and  variegated  marls,  argltl.  and 
calc.,  400  ft.  Underlie  Painted  Desert  beds  and  rest  on  Shinarump  rgl. 

Is  upper  part  of  Chinle  fm.  of  present  nomenclature.  See  U.  S.  G.  S.  P.  P. 
93,  1917,  by  H.  E.  Gregory. 

Named  for  Le  Roux  Wash,  Navajo  Co. 

tLe  Roy  shale. 

Pennsylvanian:  Eastern  Kansas. 

E.  Haworth  and  M.  Z.  Kirk.  1894  (Kans.  Unlv.  Quart.,  vol.  2.  p.  110).  Le  Roy  shale*. — 
Sh.  and  bs.(  150  ft.  thick,  underlying  Burlington  or  Garnett  la.  and  overlying 
Carlyle  la.  In  section  along  Neosho  River  from  Indian  Territory  to  White  City. 
Kans. 

In  broad  sense  in  which  name  was  subsequently  used  it  represents  all  of 
Douglas  group  as  originally  defined  except  Oread  is.;  in  restricted  sense 
it  is  same  as  Weston  sh. 

B.  C.  Moore.  1936  (KnnB.  Geol.  Surv.  BulL  22,  pp.  130,  140,  146,  152).  LLeBoy  ah 
of  Haworth  and  Kirk  (1894)  included  Weston  sh.,  latan  la..  Stranger  fm.,  and 
Haskell  Is.,  and  Is  discarded. 

Named  for  development  in  vicinity  of  LeRoy,  Coffey  Co. 

Le  Roy  moraine. 

Pleistocene  (Wisconsin  stage) : Northeastern  Illinois.  Regarded  as  proh- 
ably=Cerro  Gordo  moraine. 

Lester  limestone  member  (of  Dornick  Hills  formation). 

Pennsylvanian:  Central  southern  Oklahoma  (Carter  County). 

C.  W.  Tomlinson,  1928  (Okla.  Geol.  Surv.  Bull.  40Z,  p.  14).  [See  under  Boetwtc* 
memb.] 
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C.  W.  Tomlinson,  1929  (Okla.  Geol.  8urv.  Bull.  46.  pp.  32-33).  Above  Boatwick 
memb.  of  Dornfck  Hills  fm.  occur  5 or  6 richly  fosslllferoug  lss.,  which  were  In- 
cluded by  GokJston  in  his  Cup  Coral  memb.  to  N.  of  Ardmore,  but  in  his  Deese 
memb.  to  8.  of  Ardmore.  The  lowest  of  these  which  is  substantial  enough  to  be 
mappable  for  considerable  distances  Is  called  Lester  U.  memb.,  from  a good  exposure 
on  D.  B.  Lester  farm  beside  the  paved  highway,  about  800  ft.  8.  of  NB.  cor.  sec. 
13,  T.  4 8.,  R.  1 E.  It  is  white,  rather  coarsely  crystalline,  and  carries  consider- 
able oolite  at  type  loc.,  but  much  less  elsewhere.  Max.  thickness  20 ± ft  This 
Is.  at  type  loc.  was  mapped  by  Goldstnn  as  Ottervllle.  Interval  btw.  Bostwlck  and 
Lester  members  N.  of  Ardmore  Is  400  to  500  ft.,  but  to  8.  Increases  to  twice  this 
figure.  Included  in  this  Interval  are  2 or  3 other  highly  fosslllferous  lss.  from  a 
few  in.  to  2 ft.  thick. 

Lester  River  group. 

Pre-Cambrian  (Keweenawan)  : Northeastern  Minnesota. 

R.  D.  Irving,  1883  (U.  8.  G.  8.  3d  Ann.  Kept.,  pi.  14,  pp.  143-146).  Lester  River 
group. — Succession  of  heavy  distinct  beds  of  fine-grained  brown  rocks,  largely  of 
“aBhbed”  type;  some  diabase  porphyrites,  ordinary  diabases,  two  or  three  belts  of 
granite  porphyry ; amygdalolds  almost  unknown,  and  no  detrltal  material.  Thick- 
ness 2,600  ft.  Included  in  Keweenaw  series.  Overlies  Duluth  group  and  under- 
lies Agate  Bay  group. 

Named  for  exposures  on  Lester  River,  Minn. 
tLesueur  dolomite. 

Upper  Cambrian  or  Lower  Ordovician : Southeastern  Missouri. 

C.  R.  Keyes,  1895  (Mo.  Geol.  Surv.  Sheet  Rept.  No.  4 (vol.  9),  pp.  18,  52-63). 
Lesueur  dot. — Very  cherty  dol.,  250  ft.  thick,  overlying  Frederlcktown  Is.  and 
underlying  Recent  alluvium  in  Mine  La  Motte  diet. 

C.  R.  Keyes,  1901  (Am.  Geol.,  vol.  28,  pp.  51-63).  Le  Bueur  dol.  (Keyes,  1895) 
represents  only  lower  third  of  Winslow’s  (1896)  Potoai  Is.,  and  it  is  doubtful  if  it 
occurs  at  all  in  Potoai  Is.  farther  N.  near  typical  Potosi  locality. 

E.  M.  Shepard,  1904  (Bradley  Geol.  Field  8ta.  Drury  Coll.  Bull.,  vol.  1,  pt.  1,  pp. 
41—42).  Lesueur  Is.,  200  ft.  thick,  overlies  Fredericktown  Is.  and  underlies  Decatur- 
ville  Is.  («=> Proctor  Is.). 

H.  F.  Bain  and  E.  O.  Ulrich,  1905  <U.  8.  G.  8.  Bull.  260,  p.  234,  and  Bull.  267,  p. 
12).  Lettueur  In.  is  ^Gasconade  Is.  [broad  sense],  which  overlies  Elvlns  fm.  and 
underlies  Roubidoux  fm.  [Same  definition  was  given  by  G.  H.  Scherer,  1905 
(Bradley  Geol.  Field  Sta.  Drury  Coll.  Bull.,  vol.  1,  pt.  2,  p.  67).] 

C.  (R.J  Keyes,  1915  (Iowa  Acad.  8ci.  Proc.,  vol.  22,  p.  254).  Le  Bueur  dol.,  250  ft. 
thick.  Is  older  than  Davis  fm.  and  overlies  Frederlcktown  Is. 

J.  Bridge,  1930  (personal  communication).  Lesueur  dol.  includes  some  Gasconade  at 
top  and  Eminence  and.  Potosi  at  base,  with  Proctor  dol.  and  Gunter  ss.  absent  in 
Lesueur  region. 

Named  for  Lesueur  Hill.  St.  Francois  Co. 

Letehworth  shale. 

Upper  Devonian:  Western  New  York  (Genesee  River  region). 

G.  H.  Chadwick,  1933  (Pan-Am.  Geol.,  vol.  60.  No.  2,  pp.  96-99,  193).  I am  propos- 
ing now  to  restrict  Oardeau  to  that  part  that  is  common  to  Clarke’s  and  Hall’s 
usages,  calling  all  those  shales  that  Hall  Included  in  his  original  Portage,  but 
which  Clarke  transferred  to  the  Gardeau,  namely,  those  beginning  with  Table 
Rock  as.  at  top  of  lower  Portage  Palls,  by  the  new  name  Letchworth  ah.,  derived 
from  Letchworth  Park  (State  reservation)  [SW.  of  Mount  Morris,  in  Livingston 
Co.],  In  which  they  are  completely  displayed.  Table  Rock  ss.  is  basal  stratum  of 
this  sh.,  which  underlies  Portage  (Nunda)  ss.  in  type  section  of  Portage  on 
Genesee  River. 

G.  H.  Chadwick,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  2,  p.  352),  Included  this 
sh.  in  Chemung  group. 

Levanna  shale.  (In  Hamilton  formation.) 

Middle  Devonian:  Western  and  central  New  York. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sci.,  5th.  vol.  19.  pp.  217+ ).  Levanna  sh.  Is  here 
proposed  for  the  sh.  btw.  Stafford  or  Mottvllle  memb.  of  Skaneateles  fm.  and 
Centerfield  memb.  of  Ludlowvllle  fm.,  where  it  Is  essentially  the  “Marcellus  or 
Lelorhyuchus  fades”  of  Skaneateles  fm.  and  can  not  be  differentiated  Into  members. 
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Clarke  In  1903  proposed  Shaffer  ah.  for  Skaneateles  equlv.  on  Schaffer  Creek.  But 
Shaffer  ah.  only  represents  part  of  the  Skaneateles;  the  sh.  is  poorly  exposed 
along  this  creek ; and  Shaffer  ah.  is  dropped  in  favor  of  Levanna  ah.,  taken  from 
a locality  where  the  rocks  are  better  exposed  and  the  section  is  complete.  The 
Levanna  memb.  extends  from  Cayuga  Lake  to  Lake  Erie.  It  is  mostly  dark  gray 
or  black  sh.  characterized  by  fauna  with  a Marcellus  facies.  To  W.  black  sh. 
increases.  To  E.  of  type  section  (in  Skaneateles  Lake  region)  the  Levanna  can  be 
divided  into  several  members.  It  is  Second  Lciorhynchua  zone  of  Cleland.  Thick- 
ness 45±ft.  (at  Lake  Erie)  to  250 ± ft.  (at  Beneca  Lake).  [His  diagrams  show 
that  his  Levanna  sh.  comprises  all  of  Skaneateles  sh.  except  Stafford  Is.  (3  to  15 
ft.  thick)  at  base,  which  has  heretofore  been  included  in  Marcellus  sh.  Probably 
named  for  Levanna,  Cayuga  Co.] 

This  is  only  record  of  tills  name. 

tLevant  series. 

Nougeographic  name  introduced  by  H.  D.  Rogers  (Am.  Jour.  Sci.,  1st,  voL 
47,  pp.  155-158,  1844)  to  include  “waterlime  fm.”  of  N.  Y.  at  top  and 
all  intervening  rocks  to  base  of  Medina  group  of  N.  Y.  Redefined  by 
Rogers  in  1858  (Geol.  Pa.,  vol.  1,  pp.  105,  120-131,  271+,  and  vol.  2,  p.  753) 
and  restricted  to  Medina  group  and  Oneida  cgl.  Divided  into  (descend- 
ing) : Levant  white  88.  450  ft.  thick  (divisions  II,  III,  and  IV  of  Medina 
ss.  of  N.  Y.) ; Levant  red  88.  (lowest  memb.  of  div.  I of  Medina  ss,  of 
N.  Y.),  500-700  ft.  thick  in  Centre  and  Huntingdon  Counties,  Pa.;  and 
Levant  gray  88.  (Oneida  cgl.  of  N.  Y.),  250-400  ft.  thick  In  Centre  and 
Huntingdon  Counties. 

Named  to  indicate  “sunrise  period  of  great  Appalachian  Palaeozoic  day," 
according  to  Rogers,  1844  citation. 

tLevant  sandstone. 

See  under  t Levant  series. 

Leverett  breccia. 

Upper  Triassic:  Western  Massachusetts  (Sunderland). 

D.  D.  Reynolds  and  D.  H.  Leavitt,  1927  (Am.  Jour.  Sci.,  5th,  vol.  13,  pp.  167-171). 
Leverett  breccia. — A typical  breccia,  unlike  any  other  encountered  in  Conn.  Valley. 
Forms  core  of  E.  scarp  of  Mount  Toby,  just  W.  of  old  station,  with  height  of 
about  200  ft.  and  width  of  about  % mi.  About  70  percent  of  fm.  consists  of  a 
dark  fine-grained  metamorphic  rock,  which  in  places  composes  all  of  deposit. 
Elsewhere  there  are  basic  schists,  a gray  granite,  a pink  coarse-grained  granite, 
and  small  amounts  of  quartz.  Color  gray  to  black.  Contains  no  trace  of  water 
action.  Grades  into  Mount  Toby  cgl.  through  a reddish  transition  zone.  Is  be 
lleved  to  be  a talus  breccia  in  midst  of  alluvial  fan  forming  Mount  Toby  cgi. 
Named  for  nearest  town. 

Levias  limestone  member  (of  Ste.  Genevieve  limestone). 

Mississippian : Western  Kentucky  and  adjacent  part  of  southern  Illinois. 

A.  II.  Sutton  and  J.  M.  Weller.  1932  (Jour.  Geol.,  vol.  40.  No.  5,  pp.  430.  439). 
The  Ohara  as  originally  defined  should  not  be  considered  a strut,  unit,  because 
it  transgresses  an  important  uncon.  and  is  capable  of  easy  subdivision.  The 
part  that  has  been  termed  “Upper  Ohara”  is  strictly** the  Renault  of  111.  The 
“Lower  Ohara”  is  a well-defined  memb.  of  the  Ste.  Genevieve  and  is  worthy  of 
a distinctive  name.  Were  it  not  for  persistent  use  of  Ohara  by  Butts  and  Ulrich 
for  beds  of  Renault  age  in  western  Ky.  and  probably  elsewhere,  this  name  might 
be  redefined  and  restricted  to  lower  part  of  original  memb.  Under  the  circum- 
stances, however  much  the  writers  regret  doing  so,  It  seems  advisable  to  reject 
Ohara  as  a name  made  useless  by  nearly  30  years  of  misinterpretation,  and  the 
name  Levias,  with  type  loc.  just  B.  of  town  of  that  name  in  Crittenden  Co.,  Ky.. 
is  now  proposed  for  uppermost  memb.  of  the  Ste.  Genevieve  btw.  Rosiclare  ss. 
[belowl  and  Renault  fm.  [above]  in  western  Ky.  and  adjacent  part  of  southern  I1L 
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Levis  formation. 

Ordovician  and  Cambrian:  Quebec. 

W.  E.  Logan,  1863  (Canada  Geol.  Surv.  Kept.  1843-63,  pp.  225-297).  Levis  fm. — 
Lower  811. ; eastern  Canada ; exact  synonym  of  Calciferous ; included  in  Quebec 
group. 

Canada  Geol.  Surv,  repts  continued  to  include  this  fm.  in  Ord.,  but  W.  A. 
Parks,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  788),  suggested  Camb.  (?) 
age. 

The  paleontologists  of  U.  S.  Geol.  Survey  interpret  the  faunas  of  Levis  fm. 
as  Lower  Ord.  and  Upper  Camb. 

Levis  shale. 

Devonian:  Quebec. 

J.  F.  McMahon.  1933  (Canada  Dept.  Mines,  Mines  Branch,  Pub.  726,  p.  56).  Levis  sh., 
Devonian,  Quebec. 

tLevyville  formation. 

Eocene  (upper) : Northern  Florida. 

L.  C.  Johnson,  1888  (Am.  Jour.  Sci.,  3d,  vol.  36,  pp.  230-236).  Levyville  fm. — 
Possibly  these  irregular  deposits  may  be  remnants  of  Nutmnulitlc  Is.,  which  is 
really  in  stratum  overlying  the  Vicksburg  rocks,  well  seen  at  old  iron  works  near 
Levyville,  Levy  Co.  At  Levyville  It  is  a beautiful  soft  porous  building  stone, 
about  20  ft.  thick,  which  was  utilised  in  erection  of  Confederate  iron-works.  It 
is  often  struck  in  artesian  borings  and  easily  identified  by  the  peculiar  nummulites. 
It  has  a greater  thickness  under  the  Neocene  fms.  to  E.  In  these  western  regions 
it  has  probably  suffered  general  removal  by  erosion.  Apparently  conformable  in 
deposition  with  the  Vicksburg  stage ; the  Levyville  fm.  is  evidently  not  identical 
with  it,  and  demands  a further  investigation.  It  is  a mistake,  however,  to  suppose 
that  this  Xummulitic  fm.  everywhere  hides  the  Vicksburg  rocks  of  the  Orbit  oides 
Mantelli,  or  ever  did  overlie  the  whole  of  it.  Numerous  exposures  prove  the 
contrary.  In  many  places,  especially  In  Alachua  Co.  and  northward,  the  outcrops 
can  not  be  distinguished  from  the  rocks  of  Vicksburg  and  of  the  Chickasawhay, 
Miss. 

Now  considered  to  be  same  as  Ocala  Is.,  and  older  than  Vicksburg  group, 
which  it  was  originally  supposed  to  overlie. 

Lewes  River  series. 

Triassic:  Canada  (Yukon). 

E.  J.  Lees,  1934  (Roy.  Canadian  Inst.  Trans.,  vol.  20,  pt.  1). 

Lewis  shale. 

Upper  Cretaceous  (of  Montana  age)  : Western  Colorado,  northwestern  New 
Mexico,  southern  and  central  Wyoming. 

W.  Cross  and  A C.  8pencer,  1899  (U.  8.  G.  8.  La  Plata  folio.  No.  60 ».  Lewis  sh. — 
A series  of  more  or  less  sandy  shales  and  clays,  of  gray  or  drab  color,  very  similar 
in  character  to  Mancos  sh.  Includes,  in  varying  abundance,  thin  calc,  lenses  or 
concretions  of  Impure  Is.  Only  200  or  300  ft.  of  fm.  now  remains  in  this  quad., 
but  in  adjoining  Durango  quad,  the  entire  thickness  of  2,000  ft.  Is  exposed.  Rests 
on  Mesa verde  fm.  It  occurs  as  a band  btw.  the  Mesa verde  and  Piedra  [not  defined 
in  this  or  any  subsequent  rept.  by  Cross;  probably  refers  to  deposits  later  called 
“Laramie  fm.”  in  this  area]  fms.  as  far  as  these  divisions  of  the  Cret.  have  been 
traced  in  this  part  of  Colo.  Is  the  “Sand  Shale  Group”  of  Holmes’  general  section 
of  SW.  Colo,  [which  was  defined  as  overlain  by  Pictured  Cliffs  ss.].  In  this  quad, 
it  is  overlain  by  Pleist.  gravels.  Named  for  occurrence  at  Fort  Lewis,  in  La  Plata 
Valley  [sec.  3,  T.  34  N.,  R.  11  W.,  La  Plata  Co.].  Its  fossils  are  of  Pierre  age. 

N.  M.  Fenneman  and  H.  8.  Gale,  1906  (U.  8.  G.  8.  Bull.  297).  In  Yampa  coal  field 
of  NW.  Colo,  the  beds  here  called  Lewis  sK  consist  of  1,000  to  2,000  ft.  of  soft 
dark-gray  or  black  clay  sh..  with  layers  or  lenticular  beds  of  a compact  blue  Is. 
and  secondary  caldte  seams.  They  grade,  through  rapid  transition,  into  over- 
lying  Laramie  fm.  [so-called]  and  into  underlying  Mesaverde  fm.,  and  are  thought 
to  be  entirely  analogous  to  typical  Lewis  sh.  of  SW.  Colo.  The  entire  fm.  is  of 
late  Montana  age. 


Digitized  by  Coogle 


1176  LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES 


J.  B.  Rceslde,  Jr.,  1024  (U.  8.  G.  8.  P.  P.  104).  The  marine  Lewi*  sh . of  N.  side  of 
Ban  Juan  Banin  of  SW.  Colo,  is  in  part  contrmp.  with  major  upper  part  of 
verde  group  of  W.  and  8.  sides  of  that  basin  and  is  in  part  younger.  It  can  b* 
traced  continuously  some  distance  N.  from  type  loc.,  and  except  for  som^  Inter- 
ruptions on  K.  side  has  been  Identified  clear  around  San  Juan  Basin.  It  has  not 
been  identified.  If  present,  to  W.,  S.,  or  E.  of  San  Juan  Basin.  The  time  Interval 
of  typical  Lewis  sh.  is  unquestionably  represented  outside  of  8an  Juan  Basin  by 
sediments  that  cover  wide  areas.  It  is  impossible,  however,  to  fix  upon  its  e-quir. 
exactly.  In  a general  way  it  is  synchronous  with  some  part  of  middle  and  npp»*r 
portions  of  Pierre  sh.  to  E.  of  Rocky  Mtns,  but  more  exact  correlation  must  wait 
upon  a more  detailed  knowledge  of  the  ranges  of  species  within  the  Montana 
group.  The  so-called  Lewis  sh.  of  various  parts  of  Wyo.  certainly  is  not  the 
same  as  Lewis  sb.  of  San  Juan  Basin.  In  Wyo.,  at  several  localities,  the  upivr 
part  of  the  fm.  contains  a true  Fox  Hills  fauna,  later  than  fauna  of  any  part  of 
Lewis  sh.  or  Pictured  Cliffs  ss.  of  San  Juan  Basin,  and  it  does  not  fit  the  lithologi.: 
definition  of  Lewis  sh.,  because  it  contains  at  many  places  thick  fresh-water 
deposits  with  coal  beds  and  heavy  sss. 

fLewis  scries. 

A term  applied  by  It  A.  Daly  (Canada  Dept.  Int.  Kept.  Chief  Ast.  1910. 
vol.  2,  p.  49,  table  opp.  p.  178,  1913)  to  rocks  in  Lewis  Range  (Montana 
British  Columbia)  which  he  assigned  chiefly  to  Lower,  Middle,  and  Upper 
Camb.,  but  which  he  correlated  with  rocks  classified  by  U.  S.  Geol.  Survey 
as  pre-Camb.  Includes  Kintla  argillite  (at  top)  down  to  Waterton  doL 
(at  base),  the  latter  not  known  to  be  present  in  Mont. 

tLewisbnrg  limestone. 

Mississippian : Virginia  and  West  Virginia. 

W.  M.  Fontaine,  1876  (Am.  Jour.  8ci..  3d.  vol.  11,  pp.  276-284.  374-384).  Umbra .* 
or  Lewisburg  Is.,  the  base  of  the  Umbral  series  of  New  River  region,  W.  Va.  Is 
more  than  822  ft.  thick.  Rests  on  Vespertine  series  and  is  overlain  by  320  ft.  of 
blood-red  shales  and  sks. 

W.  M.  Fontaine,  1877  (Am.  Jour.  Sci.,  3d,  vol.  13,  pp.  37-48.  115-123).  The  Lewi* 
burg  or  Lower  Carbf.  I*,  is  absent  in  Pa.  It  is  probably  = St.  Louis  and  Chester 
groups.  Rogers  put  it  in  his  Umbral.  It  rests  on  Vespertine  or  No.  X group. 
Along  Greenbrier  River  it  Is  underlain  by  250  ft.  of  red  beds  which  lie  on  th* 
coal-bearing  memb.  of  tbe  Vespertine. 

C.  A.  A8hburner,  1877  (Am.  Phil.  Soc.  Proc.,  vol.  16,  pp.  521,  536),  reported  49  ft 
of  Lewisburg  Is.  in  Pa.,  and  stated  that  in  Greenbrier  Mtn,  Pocahontas  Co.. 
W.  Va.,  it  Is  822  ft.  thick. 

Same  as  Greenbrier  Is.,  the  better-established  and  commonly  accepted  name. 

Probably  named  for  Lewisburg,  Greenbrier  Co.,  W.  Va. 

tLewisburg  group. 

Upper  Triassic:  Central  southern  Pennsylvania  (Dauphin  and  York 
Counties). 

G.  H.  Ashley,  1931  (Topog.  and  Geol.  Surv.  Pa.  Bull.  G,,  p.  77).  Lewisburg  group. — 
Soft  red  sh.  with  some  red  ss.,  3,500  ft.  thick,  underlying  Lisbon  group  and  over- 
lying  Conewago  group  in  Dauphin  and  York  Counties.  All  of  Upper  Tr.  age. 
(Credited  to  [M.  H.]  Bissell.  “Lewisburg”  (preoccupied)  is  apparently  a misprint 
for  Lewisberry  and  “Lisbon”  (preoccupied)  is  apparently  a misprint  for  Lisburn. 
When  the  Triassic  of  New  Cumberland  quad,  (in  which  occur  the  geographic 
features  Lisburn  and  Lewisberry)  was  differentiated  for  1931  geol.  map  of  Pa. 
these  rocks  were  included  in  Gettysburg  sh.) 

Lewisport  limestone. 

Pennsylvanian:  Western  Kentucky  (Hancock  County). 

D.  B.  Chisholm,  1931  (Ky.  Geol.  Surv.,  ger.  6,  vol.  41,  pp.  221,  225).  Lewisport  Is. — 
Lies  near  top  of  Tradewater  fm.  in  Hancock  Co.,  Ky.  Present  at  many  places  in 
county.  Rests  on  Lewisport  coal.  Is  overlain  by  90  ft.  of  shales  and  sss.  in  which 
are  interbedded  1 or  2 thin  coals.  Very  fosslliferous,  and  of  same  color  and 
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physical  characteristic®,  both  when  fresh  and  weathered,  as  Lead  Creek  la,  which 
lies  86  ft.  lower  In  Tradewater  fm.  Fossils  not  so  large  as  those  to  Lead  Creek  la 
[Probably  named  for  Lewlsport,  Hancock  Co.] 

Lewis  Run  sand. 

Drillers’  name  for  a sand  In  Bradford  dlst.,  McKean  Co.,  NW.  Pa.,  lying 
60  or  70  ft.  below  3d  Bradford  sand  and  70  or  SO  ft.  above  1st  Kane  sand. 
Probably = Windfall  »and,  which  is  called  the  Fourth  in  NE.  part  of  Brad- 
ford dlst.  These  sands  do  not  seem  to  occur  outside  Bradford  dlst.  (See 
Pa.  Geol.  Surv.,  4th  ser..  Bull.  M19,  1983,  pis.  17,  20,  p.  28.) 

fLewlston  shale. 

Upper  Ordovician  (Richmond)  : Western  New  York  and  Ontario. 

Q.  H.  Chadwick,  1908  (Sc!.,  n.  s.,  vol.  28,  pp.  346-348).  Letcialon  ah.  (Richmond). — 
The  “lower  Medina"  of  [C.  A.]  Hartnagel’a  early  descriptions.  Is  true  time  equtv. 
of  Richmond  beds.  These  shales  are  continuous  with  underlying  Oswego  as.,  of 
Lorraine  dlv.,  and  underlie,  with  suggestion  of  dlscon.,  true  Medina  #«.  [Medina 
restricted). 

Replaced  by  Queenaton  ah.,  which  has  slight  priority  of  publication. 

Named  for  exposures  at  Lewiston,  Niagara  Co.,  N.  Y. 

Lewiston  limestone. 

Devonian  and  Silurian : Appalachian  region. 

See  Lcwiatoicn  la. 

Lewistown  limestone. 

Devonian  and  Silurian:  Central  Pennsylvania. 

F.  Platt,  1875  (2d  Pa.  Geol.  Surv.  Rept.  H.  pp.  1-9).  Leutiatoacn  la.  Included  In 
Lower  Helderberg  aeries.  Underlies  Orlskany  as.  and  overlies  Waterllme  series. 
[As  thus  defined  the  name  applied  to  rocks  now  called  Helderberg  group  and 
differentiated  into  several  named  fma.,  but  as  used  in  some  repts  It  Included  beds 
of  Cayuga  age.] 

J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Rept.  F.  pp.  xvil-xxxil).  Lower  Helderberg 
Is.  divided  Into  Lcwiatotcn  la.  ah.  and  Letoiatoim  la.,  the  latter  resting  on  tbe 
Waterllme.  The  Lewistown  Is.  consists  of  heavy  bed  of  subcrystalline  bluish 
gray  Is. ; in  some  places  It  carries  a bed  of  chert  at  top.  The  Is.  Is  186  ft.  thick 
at  Lewistown  [Mifflin  Co.),  215  ft.  thick  at  McVeytown,  and  only  36  ft.  thick  at 
Mount  Union. 

This  Is.  has  also  been  called  “Lewiston  Is.”  In  parts  of  central  Pa.  it  has 
been  divided  into  several  named  units.  (See  Pa.  chart.) 

Lewistown  limestone  shale. 

Lower  Devonian : Central  Pennsylvania. 

J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Rept.  F,  pp.  xvil-xxxll).  Lower  Helderberg 
Is.  divided  Into  (descending)  Lewi*  to  ten  la.  ah.  and  Lewistown  Is.  Tbe  Lcvrlato  ion 
la.  ah.  consists  of  a sbaly  Is.,  an  arglll.  and  to  part  siliceous  sh.,  with  some  thin 
beds  of  hard  blue  Is.  It  Is  140  ft.  thick  at  Lewistown  (Mifflin  Co.],  130  ft.  thick 
at  McVeytown,  and  18  (?)  ft.  thick  at  Mount  Union.  Underlies  Orlskany  shales. 

tLewlstown  chert  lentil. 

Lower  Devonian:  Northeastern  West  Virginia. 

N.  H.  Darton  and  J.  A.  TatT.  1898  (U.  8.  G.  S.  Piedmont  folio.  No.  28).  LeteOfoim 
chert-lentil. — Cherty  Is.,  130  to  300  ft.  thick,  forming  top  memb.  of  lewistown  Is. 
Underlies  Monterey  [Ridgeley]  ss. 

Apparently  same  as  Shrlver  chert. 

Lewisville  marine  member  (of  Woodbine  sand). 

Upper  Cretaceous  (Gulf  series) : Northeastern  Texas. 

R.  T.  Hill,  1901  <U.  8.  G.  8.  21st  Ann.  Rept.,  pt.  7,  pp.  114-11S,  297).  Leu-iavdle 
beds. — Lignitlc  sandy  clays  and  sands,  frequently  accompanied  by  sulphate  of  Iroa, 
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mag.  Balts,  etc.  Thickness  not  determined.  Middle  part  of  Woodbine  sand. 
places  “Timber  Creek  bed.”  Overlies  Dexter  sands  and  underlies  less  ferruginos* 
sands  and  clays  composing  upper  part  of  Woodbine.  [The  latter  ferruginous 
and  clays  are  now  known  to  belong  to  the  Eagle  Ford.l 

Is  upper  memb.  of  Woodbine  sand. 

Named  for  exposures  at  Lewisville,  Denton  Co. 

t Lexington  group. 

Pennsylvanian:  Western  Missouri. 

G.  C.  Broadhead,  1873  (Mo.  Geol.  Surv.  Prel.  Kept,  on  Iron  Ores,  pt.  2.  pp.  169,  187 
Lexington  group. — Shales  and  lss.,  with  little  ss.  and  clay,  70  ft.  thick,  Including 
beds  Nos.  43  to  55  of  detailed  section  of  lower  Coal  Measures  from  Sedalia  to 
Kansas  City.  Underlies  Holden  group  and  overlies  Warrensburgb  group. 

Replaced  by  better-established  name  Henrietta  fm.f  of  which  it  is  approx 
equiv. 

Probably  named  for  exposures  at  Lexington,  Lafayette  Co. 

Lexington  limestone. 

Middle  Ordovician:  Central  western  Virginia. 

J.  L Campbell.  1879  (Am.  Jour.  Sci.,  3d  voL  18,  p.  29).  [See  undpr  Hou ««•  Afr*. 
ahalea.  1 

J.  L.  Campbell,  1880  (The  Virginias,  vol.  1,  pp.  41-45).  Lexington  Isa. — Of  Trenton 

age.  Underlie  House  Mountain  shales  and  overlie  Coralline  ls«.  in  Great  Valley 
of  Va.,  central  Va. 

H.  D.  Campbell.  1905  (Am.  Jour.  Sci.,  4th,  vol.  20,  pp.  445-447).  Liberty  Hall  U- 
replaces  Lexington  Is.,  preoccupied.  Mohawkian  fossils  are  abundant  in  lower 
beds. 

Lexington  limestone. 

Middle  Ordovician : Central  Kentucky. 

M.  R.  Campbell,  1898  (U.  S.  G.  S.  Richmond  folio,  No.  46.  p.  2).  Lexington  la. — 
Thin-bedded  gray  Is.,  with  cherr  nodules  at  base  and  persistent  band  of  chert  at 
top;  140  to  160  ft.  thick.  Overlain  by  Flanagan  chert  and  underlain  by  High* 
bridge  Is. 

A.  M.  Miller.  1905  (Ky.  Geol.  Surv.  Bull.  2),  placed  top  of  Lexington  stage  at  top 
of  the  cherty  horizon,  which  Is  Flanagan  chert  of  Campbell. 

J.  M.  Nickles,  1905  (Ky.  Geol.  Surv.  Bull.  5),  A.  F.  Foerste,  1906  (Ky.  Geol.  Surv 
Bull.  7),  and  A.  M.  Miller,  1913  (Ky.  Geol.  Surv.,  4th  ser.,  voL  1,  pt.  1,  pp. 
317-342),  drew  top  of  Lexington  Is.  at  top  of  Perryvllle. 

G.  C.  Matson,  1909  (U.  S.  G.  S.  W.  8.  P.  233),  treated  Flanagan  chert  memb.  as  top 
dlv.  of  Lexington  Is.,  and  described  it  as  75  ft.  thick  and  usually  lighter-colored  and 
more  cherty  than  underlying  beds  of  Lexington  Is. 

The  Flanagan  Is.  is  now  treated  as  a distinct  fm.,  and  the  underlying 
Lexington  Is.  of  Campbell  has  been  divided  into  several  named  units. 
(See  Ky.  correlation  chart.) 

Named  for  development  at  and  around  Lexington,  Fayette  Co. 

See  also  under  Bourbon  series. 

Leyden  argillite. 

Silurian  (?)  : Central  northern  Massachusetts  and  southeastern  Vermont 
(Windham  County). 

B.  K.  Emerson,  1892  (U.  S.  G.  S.  Hawley  sheet,  i.  e.,  proof  sheets  of  geol.  maps  and 
text  intended  for  a geol.  folio,  but  never  completed  and  published  In  that  form, 
although  cited  in  U.  8.  G.  S.  Bull.  191,  1902).  Leyden  phyllite  (argillite). — 
Overlies  Conway  schist. 

B.  K.  Emerson,  1894,  as  reported  by  R.  Pumpelly  (TJ.  S.  G.  S.  Mon.  23,  pp.  29-30). 
Leyden  argillite,  with  intercalated  quartz  schist,  overlies  Conway  schist. 

B.  K.  Emerson,  1898  (U.  8.  G.  S.  Holyoke  folio.  No.  50;  also  U.  S.  G.  S.  Mon.  29. 

pp.  196-208).  Leyden  argillite  consists  of  dark  coarse  si.  or  fine-grained  mica 
schist,  with  chiastolltlc  contact  zone  at  base.  Thickness  300  ft.  Rests  on  Conway 
schist.  Named  for  occurrence  in  Leyden  [Twpl,  Mass.  Is  widespread  in  Vt. 
[See  also  B.  K.  Emerson.  U.  S.  G.  S.  Bull.  597,  1917.] 
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Lias.  I 

I lassie  (Terms  applied  by  European  geologists  to  Lower  Jurassic  series. 

Liberty  formation.  1 

Liberty  limestone  (In  Ohio).  }(In  Ek'll,non(1  gro,1"  ) 

Upper  Ordovician:  Southeastern  Indiana,  southwestern  Ohio,  and  north- 
central  Kentucky. 

J.  M.  Nlekles,  1903  (Am.  GeoL,  vol.  32,  p.  207).  Liberty  or  Strophomena  planumbona 
beds. — Even-bedded  Isa.  in  layers  averaging  3 inches  in  thickness,  prevailingly  blue 
in  color,  with  intervening  clayey  and  shaly  layers,  also  usually  of  blue  color, 
thickness  35  ft.  Overlain  by  Whitewater  or  Homotrypa  tcortheni  beds  and  under- 
lain by  Waynesvllle  or  Bythopora  mnki  beds. 

In  many  subsequent  repts  the  overlying  fin.  was  stated  to  be  Saluda  Is. 
(see  under  Saluda  l *.),  but  more  recent  repts  describe  Saluda  as  a wedgt. 
in  lower  part  of  Whitewater  fm.,  and  define  Whitewater  as  resting  ou 
Liberty  fm.  The  U.  S.  Geol.  Survey  still  treats  Saluda  Is.  as  a distinct  fm, 

J.  J.  Wolford,  1930  (Ohio  Jour.  Sci.,  vol.  30,  No.  5,  p.  304).  Base  of  Turkey  Track  Is, 
layer  has  been  designated  by  Dr.  Geo.  M.  Austin  as  plane  of  dlv.  btw.  Whitewatei 
and  Liberty  fins,  in  SW.  Ohio. 

Named  for  Liberty,  Union  Co.,  Ind. 
tLiberty  Hall  limestone. 

Lower  Ordovician  (Cliazy)  : Central  western  Virginia. 

H.  D.  Campbell,  1905  (Am.  Jour.  Sci.,  4th,  vol.  20,  pp.  445-447).  Liberty  Hall  U. — 
Usually  a succession  of  rather  evenly  banded  beds  of  fine-grained  dark-blue  Is.  and 
darker,  more  argill.  Is.  that  weathers  shaly.  Upward  In  the  fm.  calc.  sh.  pre- 
dominates and  Ik.  beds  are  less  frequent.  Thickness  1,000+;  ft.  Mobawklan 
fossils  abundant  in  lower  beds.  Is  same  as  Lexington  is.  (preoccupied)  of  J.  L. 
Campbell,  1879.  Overlies  Murat  Is.  Named  for  old  historic  ruin,  which  is  con- 
structed on  and  of  this  rock,  which  has  been  standing  for  more  than  a century  and 
If  as  well  known  as  Lexington  Itself. 

E.  O.  Ulrich,  1913  (12tb  Int.  Cong.  Geol.,  Canada,  p.  22).  Upper  part  of  Liberty 
Hall  Is.  is  of  Black  River  age.  Age  of  lower  part  Is  In  doubt. 

R.  S.  BasKler,  1915  (U.  S.  Nat.  Mus.  Bull.  92,  voL  2,  pi.  1).  Liberty  Hall  18.  Is  all 
of  late  Black  River  age  and  ~ Moccasin  Is. 

R.  S.  Bassler,  1919  (Md.  Geol.  Surv.  Caxnb.  and  Ord.  vol.,  p.  51).  [Same  as  1915.] 

The  Moccasin  Is.  was  In  1922  assigned  to  Lowville  epoch  (lower  Black  River) 
by  E.  O.  Ulrich. 

Now  considered  by  C.  Butts  to  be  same  as  Athens  Is.  (older  name)  and  haa 
been  discarded.  The  Athens  is  classified  as  Lower  Ord. 

Lick  Creek  sandstone  member  (of  Pottsville  formation). 

Peunsylvanian : Central  Alabama. 

C.  Butts,  1910  (U.  8.  G.  8.  Birmingham  folio.  No.  175,  p.  9).  Lick  Creek  88.  memb. — 
Cgl.  and  thin-bedded  ss.  of  wide  extent,  the  cgl.  varying  somewhat  in  character. 
Thickness  about  50  ft.  Is  a memb.  near  middle  of  Pottsville  fm.  in  Warrior  coal 
field.  Ik  overlain  by  Jagger  coal  in  some  places,  and  in  other  places  the  Jagger 
coal  Ik  included  In  the  ss.,  near  its  top.  The  Lick  Creek  as.  overlies  Ream  coal. 

Named  for  exposures  along  Lick  Creek  in  vicinity  of  Kimberly,  Jefferson  Co. 

Lick  Creek  sandstone  member.  (In  Pottsville  formation.) 

Pennsylvanian:  Southwestern  Illinois  (Carbondale  quadrangle). 

J.  E.  Lamar,  1925  (111.  State  Geol.  Surv.  Ball.  48,  pp.  23,  85-91.  and  map).  In 
general  the  Lick  Creek  ks.  memb.  of  Pottsville  fm.  is  a massive  medium  to  coarse- 
grained brown  to  buff  kr.  Locally,  where  it  Ik  conglomeratic.  It  contains  pebbles 
of  vein  quartz.  The  conglomeratic  materials  occur  mostly  in  zones  or  beds  from 
% to  10  ft.  thick,  averaging  about  3 ft.  and  are  lenticular.  In  places  sh.  is  present 
and  the  ss.  is  in  part  thin-bedded.  Cross-bedding  iB  pronounced  throughout  the 
memb.  Thickness  80  to  140  ft.  in  W.  part  of  quad,  and  125  to  170  in  central  and 
E.  parts  of  quad.  Lies,  probably  conformably,  on  Wayside  sh.  and  ss.  memb.  and 
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Is  conformably  overlain  by  Drury  ah.  and  aa.  memb.  of  the  Pottavllle.  -Named  fw 
village  of  Lick  Creek,  Union  Co.,  where  It  la  prominently  expoaed  In  that  pan  d 
Pottavllle  acarp  known  aa  Cedar  Bluff. 

Licking  shale. 

Mississlppian : Central  Ohio. 

L.  E.  Hicks.  1878  (Am.  Jour.  Sc!.,  3d.  vol.  10,  p.  216).  Licking  shales.—' Top  fm.  of 
Waverly  group  In  central  Ohio.  Consists  of  100  to  100  ft.  of  beds,  divided  let* 

I dewending)  : (1)  3 to  10  ft.  of  compact  line-grained  foaalllferoua  drab  >*  : (S' 
friable  earthy  gray  or  olive  shales;  and  (3)  foaalllferoua  abaly  drab  sa.  which  com 
prises  about  one-third  of  whole.  Underlain  by  Black  Hand  cgl.  and  Granville  bed* 
and  overlain  by  Coal  Measures  cgl. 

Named  for  Licking  River,  from  Newark  to  Black  Hand. 

Light  House  granite. 

I‘re-Cambrian : Central  southern  Connecticut 

P.  Ward,  1909  (Am.  Jour.  Set,  4tb,  vol.  28.  p.  131  and  map).  IAght  House  granite  — 
Medium-grained  pink  or  reddish  granite.  Named  for  Light  House  Point,  its  mo*t 
westerly  occurrence.  Extends  to  Branford  Harbor.  Imperceptibly  grades  Into 
Branford  granite.  The  Light  House  and  Branford  granites  are  subdivisions  of 
Branford  granite  gneiss,  are  very  much  alike  mlneralogically  and  chemically,  sad 
are  both  phases  of  same  original  magma. 

Is  a pink  feldspar  facies  of  Branford  granite  gneiss. 

Lightning  Creek  diorite. 

Miocene  (?)  : British  Columbia  and  Washington. 

R.  A.  Daly,  1913  (Canada  Dept.  Int.,  Rept.  Chief  Ast.  1910.  vol.  2.  p.  490). 

(Lignite  formation.  ((Great  Lignite  formation.) 

(Lignitic  group. 

Late  Cretaceous  and  Eocene:  Rocky  Mountain  States. 

Terms  applied  in  early  repts  (1852  to  1878  and  later)  to  coal-bearing  rock- 
of  Rocky  Mtn  region  now  known  to  range  in  age  from  Upper  CreL  to 
mid  Eocene. 

In  1862  (Phlla.  Acad.  Nat.  Set  Proc.,  vol.  13,  pp.  415-435)  F.  B.  Meek 
and  F.  V.  Hayden  called  the  “Lignitic  group"  of  previous  repts  the 
Fort  Union  or  Qreat  Lignite  group,  and  assigned  it  to  Eocene  (?), 
describing  it  as  consisting  of  2,000+  ft  of  clay  and  sand,  with  round 
ferruginous  concretions  and  numerous  lignite  seams,  overlying  Fox  Hills 
beds  and  underlying  Wind  River  deposits  In  Nebraska  (which  at  that 
time  Included  Wyo.,  Mont.,  and  Dak).  In  1874  Hnydeu,  who  had  studied 
these  rocks  over  wide  areas,  stated  (U.  S.  Geol.  and  Geog.  Surv.  Terr. 
Bull.  1,  No.  2,  pp.  1-2) ; It  seems  conclusive  that  the  lignitic  group 
began  in  Cret.  period.  In  marine  seas,  and  continued  upward,  through 
brackish- water  times,  into  purely  fresh-water  deposits.  Later  Hayden 
and  King  agreed  to  replace  the  descriptive  term  “Lignitic  group”  with 
the  geographic  name  Laramie  group.  (See  quotations  under  Laramie 
fm.)  The  Laramie  as  they  defined  it  everywhere  rested  on  Fox  Hills 
ss.  King  assigned  the  deposits  to  latest  Cret.,  and  described  them  as 
overlain,  in  the  region  covered  by  40th  Par.  Surv.,  l)y  “Vermilion  Creek 
Eocene  (=Wahsatch  group  of  Hayden)”;  but  Hayden  stated  (U.  S. 
Geol.  Surv.  Terr.  8th  Ann.  Rept.,  pp.  20-27,  1876)  : “I  still  regard  the 
lignitic  group  proper  as  transitional  or  Lower  Eocene,  and  shall  so 
regard  its  age  until  the  evidence  to  contrary  is  much  stronger  than  any 
which  has  been  presented  up  to  present  time.  When,  however,  the 
proof  is  sufficient  to  decide  the  Cret.  age  of  the  group  I shall  accept  the 
verdict  without  hesitation.  It  is  somewhat  doubtful  whether  the  age 
will  ever  be  decided  positively  to  the  satisfaction  of  all  parties.”  In 
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the  same  year  (U.  S.  Geol.  Surv.  Terr.  Bull.  5,  pp.  105-411 ) Hayden 
stated  that  those  who  worked  from  S.  and  SW.  toward  the  N.  have 
been  thoroughly  Impressed  with  Cret.  age  of  “Lignitic  group,”  while 
those  who  have  studied  the  deposits  from  the  N.  and  NW.  toward 
interior  basin  received  their  first  Impressions  they  were  of  Tert.  age. 

In  1878  (U.  S.  Geol.  Surv.  Terr.  Rept.,  Mon.  7,  pt.  2,  p.  Iv)  Hayden  stated 
that  his  “Lignitic  group"  included  Laramie  and  Fort  Union  and  that  the 
latter  was  identical  with  the  whole,  or  at  least  a part,  of  Wasatch 
group.  (See  quotation  under  Laramie  fro.)  The  Fort  Union  fm.  is 
now  generally  recognized  as  underlying  Wasatch  fm.  and  overlying 
Lance  fm.,  of  Upper  Cret.  age. 

For  further  explanations  see  under  Laramie  fm.,  Fart  Union  fm.,  and 
Lance  fm.  The  descriptive  term  “Lignitic  group"  has  long  since  fallen 
into  disuse. 

tLigulte  group. 
tLignitic  beds. 
fLlgnitic  group. 

Early  Eocene : Gulf  Coastal  Plain. 

Descriptive  terms  applied  in  early  repts  on  Gulf  Coastal  Plain  (1)  to 
Wilcox  group;  (2)  to  Wilcox  and  Midway  groups;  (3)  to  Wilcox  group 
and  most  of  Claiborne  group;  (4)  to  Claiborne  group;  and  (5)  to  lower 
part  of  Claiborne  group.  The  Claiborne  group  has  also  been  called 
“Upper  Lignitic,”  and  the  Wilcox  and  Midway  combined  have  been 
called  “Lower  Lignitic,”  “Northern  Lignitic  group,”  and  “Eo  Lignitic." 
The  Wilcox  group  alone  has  also  been  called  “Lower  Lignitic”  and  “Lig- 
nitic.” The  Yegua  fm.  alone  in  La.  has  also  been  called  “Upper  Lignitic," 
as  has  St.  Maurice  fm.  of  La.  The  name  was  introduced  by  J.  M. 
Salford,  of  Tenn.,  in  1856  (Geol.  reconn.  State  of  Tenn.,  pp.  162-163), 
as  ‘‘Lignite  group,  sands,  laminated  clays,  and  lignite,  overlain  by  post- 
Pliocene  Bluff  and  Drift  series  and  underlain  by  Orange  Sand  group;” 
and  was  subsequently  applied  in  Miss.,  Ala.,  La.,  Ark.,  and  Tex.  repts. 

tLigonier  sandstone. 

See  Connellsville  as.  memb.,  which  replaces  it. 

Lilac  argillite. 

Lower  Jurassic:  Northern  California  (Mount  Jura). 

C.  II.  Crlckmay,  1038  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  81).  [8ee  under 
Combe  «».J 

C.  H.  Crlckmay,  1083  (GeoL  Soc.  Am.  BulL,  vol.  44,  No.  5,  pp.  898-897).  Lilac  a*, 
(also  Lilac  fm.). — Calc,  dark-gray  as.  and  argillite.  725  feet  thick,  occurring  at 
various  localities  along  W.  base  of  Mount  Jura  and  elsewhere.  Carries  middle 
Lower  Jurassic  fossils;  tbe  upper  zone  Parapecten  prarcuruor ; the  lower  zone 
Suechioceras  rxuirtu m . “Rests  on  Middle  Triasslc  volcanlcs,  the  oldest  rocks 
In  Mount  Jura  column.”  [Derivation  of  name  not  given.  Does  not  say  whether 
geographic  or  nongeographlc.J 

Lllley  formation. 

Silurian  (Niagaran)  : Southwestern  Ohio  (Highland  and  Adams  Counties). 

A.  F.  Foerste,  1917  (Ohio  Jour.  Scl.,  vol.  17,  pp.  189,  190).  Lllley  memb. — Upper 
memb.  of  West  Union  fm.  at  Hillsboro,  Highland  Co.  [West  Union  as  here  used 
extends  up  to  base  of  Cedarvllle  dol.  1 Consists  of  2 or  3 ft.  of  clay  underlain 
by  20  ft.  of  massive  Is.  Exposed  at  various  localities  on  Lllley  Hill.  Overlies 
Blsher  memb.  (lower  memb.  of  West  Union)  and  Immediately  underlies  Cedarvllle 
dol. 

A.  F.  Foerste,  1919  (Ohio  Jour.  8cl„  voL  19,  pp.  367-375).  Lilley  memb.  of  West 
Unton  fm.  Is  20  to  30  ft.  thick.  Overlies  Blsher  memb.  of  West  Union,  but  at 
any  distance  from  Hillsboro  area  It  has  proved  so  rarely  possible  to  discriminate 
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Blshor  Rnd  Lilley  members,  if  indeed  the  latter  is  present,  that  a collective  tern 
seems  desirable.  For  this  service  West  Union,  used  by  Orton  [but  not  In  s ea*> 
used  by  Orton],  has  been  regarded  as  serviceable  and  as  much  more  in  kevpirr 
with  exposures  at  West  Union,  Ohio,  where  no  trace  of  Lilley  memb.  can  b*- 
ident idl'd.  It  corresponds  to  Upper  or  Blue  ClifT  of  Orton,  who  Incorrecrlt 
Identifled  it  with  Springfield  dol.  Is  faunally  distinct  from  Blsher  memb. 

A.  F.  Foe  rate,  1923  (Denison  Univ.  Sci.  Lab.  Jour.,  vol.  20,  pp.  41-43).  Lilley  fm 
of  Hillsboro  area.  Highland  Co.,  was  erroneously  identified  many  years  ago  by  | 
Prof.  Orton  as  the  Springfield  stone.  It  is  overlain  by  beds  here  tentatively  called 
Guelph  dol.  The  base  of  this  so-called  Guelph  in  quarries  in  E.  part  of  Hillst* wo 
is  formed  by  a Pentamerua  horixon  which  corresponds  approx,  to  8pringfleld  dot 
of  Green,  Clarke,  Miami.  Montgomery,  and  Preble  Counties.  A fauna  somewhat 
similar  to  underlying  Bisher  fauna  is  contained  in  beds  immediately  beneat- 
Springfield  Is.  along  creek  *4  mi.  W.  of  Port  William,  NE.  of  Wilmington,  Ohio 
but  no  trace  of  Lilley  fauna  is  to  be  found  so  far  N. 

A.  F.  Foerste,  1031  (Ky.  Geol.  Surv.,  ser.  6,  voL  36,  pp.  172,  173)  assigned 
these  rooks  to  Lockport  epoch.  Further  details  regarding  Lilley  fm. 
were  given  by  Foerste  in  Denison  Univ.  Bull.,  Jour.  Sci.  Lab.,  voL  30. 
1935,  pp.  127-202. 

Lillibridge  sandstone  member. 

Upper  Devonian:  Southwestern  New  York  (Olean  region). 

K.  E.  Caster.  1034  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  table  opp.  p.  62.  pp.  50,  63) 
Lillibridge  88.  memb. — Basal  memb.  of  Cbadakoln  stage.  Hitherto  known  as 
“Quarry  ss.,”  from  occurrence  In  stone  quarries  (now  abandoned)  in  and  about 
Olean.  N.  Y.  Named  for  outcrops  along  Lillibridge  Creek,  which  flows  8.  to  AUe- 
gany  River  1 mi.  NE.  of  Portville,  N.  Y..  and  in  quarries  adjacent  to  the  creek 
Is  predominantly  flaggy*,  with  intercalated  shales.  Usually  pinkish  to  parpl* 
red,  and  not  abundantly  fossil iferous. 

G.  H.  Chadwick  states  (letter  dated  Jan.  2.  1936)  that  when  Caster  publish'd 
Lillibridge  88.  he  thought  it  was  the  same  ss.  as  that  named  Hinsdale  by  Chadwick 
but  that  the  ss.  exposed  in  Lillibridge  Creek  Valley  lies  up  in  Haymaker  beds  of 
Chadwick  or  higher. 

Lillis  formation. 

Tertiary  (Oligocvne?)  : Southern  California  (North  Coalinga  region). 

J.  H.  Rucktnan,  as  reported  by  J.  C.  Merrlam.  1915  (Am.  Phil.  Soc.  Trans.,  n.  a. 
vol.  22,  pt.  3.  p.  194),  placed  Lillis  fm.  (in  table  of  North  Coalinga  region)  oppn 
site  OUg.,  aud  called  the  overlying  Mlo.  beds  Monterry  ("Temblor")  and  the  un- 
derlying beds  Tefon  Eocene.  No  description  of  lithology,  thickness,  or  derivation 
of  name  was  given. 

J.  H.  Ruckman.  ns  reported  by  O.  P.  Jenkins  (Min.  in  Calif.,  Rept.  State  Min.,  voi 
27,  No.  2,  April  1931.  pp.  159-161.  178,  179),  after  examination  of  Ruckman's 
unpublished  thesis,  entitled  “Faunal  succession  of  the  Coalinga  East  Side  field. 
Fresno  Co..  Calif..”  on  file  in  Univ.  of  Calif.  Under  heading  Eocene-Qligocme, 
Ruckman  described  “ Lillis  group,”  which  he  said  includes  “Domeugine  sands"  and 
overlying  “ Oilfield  shales"  with  every  evidence  of  conformity  btw.  the  two.  Jen- 
kins  stated  that  the  beds  btw.  Domengine  sands  and  Temblor  oil  sands  consist  of 
white  and  brown  diatomaceous  shales  “which  it  is  apparent  correspond  to  Kreyen- 
hagen  sh.  as  mapped  by  Robert  Anderson  and  Pack.”  In  these  shales  Jenkin* 
discovered  2 unconformities.  He  gave  Ruckman's  detailed  section  of  the  bed?, 
which  aggregates  951  ft.,  and  listed  fossils  enumerated  In  Ruckman's  ms.  The 
upper  100  ft.  of  this  section  he  called  Leda  zone,  at  base  of  which  Jenkins  re- 
ported an  uncon.,  which  “apparently  was  not  known  to  Ruckman.”  Lower  down 
he  found  another  uncon.  Jenkins  proposed  to  restrict  Kreycnhagim  sh.  to  beds  be- 
neath the  lower  uncon.  and  above  Domengine  sands,  which  he  stated  are  probably 
Eo.  but  possibly  are  Olig.  (See  also  Jenkins.  1931,  under  Kreyenhagen  sh.) 

G.  D.  Hanna,  F.  M.  Anderson,  and  C.  C.  Church.  1931  (Geol.  Soc.  Am.  Bull.,  vol 
42,  No.  1.  pp.  302,  303.  305.  306).  applied  Lillis  sh.  to  the  younger  sh.  to  which 
Kreyenhagen  had  been  applied  in  earlier  repts  on  area  N.  of  Coalinga,  aud  stated 
that  it  is  probably  Mio. 

G.  D.  Hanna,  1933.  I See  1933  entry  under  Kreyenhagen  sh.] 
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Lillydale  shale.  (In  Minefield  formation.) 

Mtsslssippian : Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

D.  B.  Reger,  1926  <W.  Va.  Geol.  Surv.  Kept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  301.  437).  Lillydale  sh. — Dark  green  or  greenish  gray  at  top;  black  and  car- 
bonaceous at  base ; fissile ; some  included  lenses  of  iron  carbonate  and  Is. ; marine 
fossils.  Thickness  80  to  125  ft.  Underlies  Olenrny  Is.  and  overlies  Greenbrier 
series.  Is  basal  memb.  of  Bluefleld  group  |fm.].  Includes  Bdray  ss.  0 to  50  ft. 
above  base.  Type  loc.  about  4 ml.  SW.  of  Union,  In  vicinity  of  Lillydale,  Monroe 
Co.  Also  observed  In  Mercer  and  Summers  Counties,  W.  Va.,  and  In  Tazewell  Co., 
Va.  Can  be  traced  to  head  of  Greenbrier  Valley. 

Lime  Creek  shale. 

Upper  Devonian : Central  northern  Iowa. 

H.  S.  Williams,  1883  (Am.  Jour.  Scl.,  3d.  vol.  25.  pp.  97-104),  causally  used  Lime 
Creek  beds  for  fossillferous  beds  exposed  along  Ume  Creek  near  Rockford,  Iowa, 
and  said  to  contain  same  fauna  as  High-point  beds  of  Chemung  of  N.  Y. 

C.  R.  Keyes.  1893  (Iowa  Geol.  Surv.  vol.  1,  pp.  46-47).  Lime  Creek  shales. — Rather 
dark-colored  argill.  shales,  highly  fossillferous.  Strat.  position  not  fully  under- 
stood. It  seems  best  therefore  to  retain  name  usually  applied  to  them,  since 
Rockford  has  proved  unavailable.  Thickness  100  ft.  [In  columnar  section  (pi. 
2 of  book  cited)  Lime  Creek  shales  are  shown  as  highest  Dev.  fm.  in  Iowa,  and 
ns  overlain  by  Kinderhook  and  underlain  by  Montpelier  ss.,  which  Is  said  to  con- 
tain one  Hamilton  species.] 

S.  Calvin,  also  W.  H.  Norton,  in  1897  (Iowa  Geol.  Surv.,  vol.  6,  p.  148,  and 
vol.  7,  pp.  161-170)  divided  Lime  Creek  sh.  into  Oweu  substage  above  and 
llaekberry  substage  below.  According  to  C.  L.  Fenton  their  Hackherry 
substage  Included  the  pre-Owen  part  of  Webster's  Hackherry  plus  Sheffield 
fm.  of  Fenton.  The  name  Lime  Creek  sh.  as  for  many  years  used  in 
geol.  literature  of  Iowa  usually  applied  to  the  beds  of  northern  Iowa  btw. 
Kinderhook  above  and  Cedar  Valley  la.  below.  Some  repts  apparently  in- 
cluded Montpelier  ss.  in  the  Cedar  Valley,  and  some  writers  have  re- 
garded Sweetland  Creek  sh.  of  SE.  Iowa  as  contemp.  in  whole  or  In  part 
with  Lime  Creek  sh.,  while  other  authorities  consider  Sweetland  Creek 
as  younger  than  Lime  Creek,  and  some  regard  it  as  of  Kinderhook  age. 
E.  O.  Ulrich  classifies  it  as  Upper  Dev.  and=Genesee  sh.  and  upper  Tully 
of  N.  Y.  C.  L.  Fenton  (Am.  Jour.  Scl.,  4th,  vol.  48,  pp.  355-376,  1919) 
applied  Sheffield  fm.  to  basal  part  of  Lime  Creek  sh.,  and  A.  O.  Thomas 
(Iowa  Geol.  Surv.,  vol.  30,  p.  116,  footnote,  1925)  replaced  that  name  by 
Juniper  Hill  fm.  The  Nora  Is.  as  originally  defined  by  Thomas  (1913) 
was  included  in  Lime  Creek  sh.,  but  C.  L.  and  M.  A.  Fenton  (1924)  in- 
cluded It  in  Cedar  Valley  is. 

A.  C.  Trowbridge,  M.  A.  Stainbrook  et  al.,  1935  (Rept.  9th  Ann.  Field  Conf. 
Kans.  Geol.  Soc.,  fig.  1,  pp.  256+ ),  divided  Lime  Creek  sh.  into  (descend- 
ing) Owen,  Cerro  Gordo,  and  Juniper  Hill  members,  and  placed  it  be- 
neath Sheffield  and  above  Shellroek,  which  they  excluded  from  Cedar 
Valley.  This  corresponds  to  present  usage  of  U.  S.  Geol.  Survey. 

. Named  for  exposures  on  Lime  Creek,  in  Cerro  Gordo  and  Floyd  Counties. 

Limekiln  conglomerate. 

Upper  Ordovician:  Quebec  (Ferc£). 

C.  Schuchert,  1930  (Am.  Jour.  Scl.,  5th,  vol.  20,  pp.  163+ ). 

Limerick  keratophyre. 

Trlassic  (Middle?):  Northwestern  Nevada  (Humboldt  Range). 

C.  P.  Jenney,  1935  (Unlv.  Nov.  Bull.,  vol.  29,  No.  6.  pp.  18-23,  mnp,  etc.).  Limer- 
ick keratophyre. — Dark  greenish-gray  schistose  tuffs  and  flows  of  andesitic  appear- 
ance and  spotted  with  phenocrysta  of  feldspar.  Thickness  6.000+  ft.  Basal  div. 
151627* — 38 75 
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of  Kolpato  fm.  Beat  exposed  on  Lone  Mtn,  covering  considerable  area  on  V.  aide  cf 
Limerick  Canyon,  in  upper  Sacramento  Canyon,  and  in  Spring  Valle;  E.  of  un 
mapped. 

Limestone  Creek  beds. 

Oligoeene:  Southeastern  Mississippi. 

M.  A.  Hanna  and  D.  Gravel!,  1034  (11th  Ann.  Field  Trip  Shreveport  GeoL  Soe, 
pp.  17,  41,  and  table  opp.  p.  30).  Limeafone  Creek  bed*  la  upper  fm.  of  Llmeamt* 
Creek  group,  and  rests  on  Bucatunna  memb.  [According  to  B.  W.  Blanpied  <p 
17  of  book  cited  above)  tbla  is  same  as  Blanpied’s  Lower  Chickasatrhap  mere. * 
In  section  of  Limestone  Creek,  Wayne  Co.,  on  p.  41,  the  beds  are  called  love 
Chit  kaeaiehay  memb.] 

Limestone  Creek  group. 

Oligoeene : Sout  heastern  Mississippi. 

M.  A.  Hanna  and  D.  Gravell,  1934  (lltb  Ann.  Field  Trip  Shreveport  Geol.  So- 
table  opp.  p.  30).  Limestone  Creek  proup,  Includes  Limestone  Creek  beds  [«=  Lower 
Chlckasawbay  of  Blanpied]  and  underlying  Bucatunna  memb. 

Llmon  clays. 

Pliocene:  Costa  Rica. 

W.  H.  Dali,  1898  (U.  S.  G.  8.  18th  Ann.  Kept.,  pt.  2,  p.  337). 

Linion  beds. 

Cretaceous:  Mexico. 

E.  T.  Dumble  and  E.  R.  Applin,  1924  (Pan  Am.  Geol.,  voi.  41,  p.  336). 

Limpia. 

Name  applied  by  C.  [R-]  Keyes  (Pan-Am.  GeoL,  voL  66,  No.  1,  Feb.  ISCSf, 
pp.  42,  45,  46)  to  “the  great  Limpia  or  Wylie  reef,  characterized  by  the 
narrow  Limpia  Is.  ridge  2,200  ft.  in  thickness.  The  Wylie  or  Limpia  reef 
appears  to  have  had  this  narrow  Limpia  Is.,  of  the  Limpia,  Apache,  or 
Davis  Mtns,  as  its  reef-rock,  landward  of  which  were  the  lagoon  sands 
and  silts,  known  as  the  Eddy  sss.,  or  by  the  Texan  name  Delaware  fm." 

Lincoln  porphyry. 

Eocene:  Central  Colorado  (Alma,  Tenmile,  and  Leadville  districts). 

S.  F.  Emmons,  1882  (TJ.  S.  G.  S.  2d  Ann.  Rept..  pp.  215-230)  and  1886  (U.  8.  G.  8 
Mon.  12.  p.  78).  Lincoln  porphyry. — Light-gray  porphyry,  consisting  of  quartz, 
orthoclase  and  plagioclase  feldspar,  and  blotlte.  [Petrographic  description  by 
Whitman  Cross  on  p.  328  of  Mou.  12.] 

Belongs  to  Gray  porphyry  group  of  Emmons. 

Named  for  fact  it  forms  summit  of  Mount  Lincoln,  N.  of  Alma,  Park  Co. 

Lincoln  limestone  member  (of  Greenhorn  limestone). 

Upper  Cretaceous:  North  central  and  western  Kansas. 

W.  N.  Logan,  1897  (Kane.  Univ.  Geol.  Surv.  vol.  2,  p.  216).  Lincoln  Is. — Two  to 
five  layers  of  hard,  flinty,  bluish  gray  Is.  Intercalated  with  shales,  lying  near  base 
of  Russell  fm.  of  Benton  group.  Thickness  15  ft.  Rests  conformably  on  bituminous 
sb.  forming  basal  part  of  Benton  group.  Overlain  conformably  by  Flagstone  horiz-n 
of  Russell  fm. 

Adopted  as  basal  memb.  of  Greenhorn  Is.  (See  W.  W.  Rubey  and  N.  W. 
Bass,  Kans.  Geol.  Surv.  Bull.  10,  1925.)  Is  separated  from  overlying 
Jetmore  ehnlk  memb.  by  28  to  40  ft.  of  chalky  sh.  with  some  chalk  beds, 
which  in  1926  were  named  Harttand  sh.  memb. 

Named  for  Lincoln,  Lincoln  Co.,  where  It  Is  quarried. 

Lincoln  slate. 

Pre-Cambrian:  Eastern  Massachusetts  (Boston  Basin). 

Wslter  E.  Hobbs,  1899  (Am.  Geol.,  vol.  23,  pp.  109-115),  Lincoln  si. — Micaceous  si 
or  schist,  including  lenticular  masses  of  impure  cherty  Is.,  one  of  which  yields 
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borings  of  Annelida  about  1 mi.  NW.  of  R.  R.  Station  of  South  Lincoln.  Overlies 
Kendall  Green  si.  and  lies  strattgraphically  uncon.  lower  than  Roxbury  cgl. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597),  mapped  tbe  rocks  at  and  around  Lincoln, 
Middlesex  Co.,  as  Marlboro  fm.  The  Marlboro  includes  considerable  st 

Lincoln  formation. 

Oligocene:  Southwestern  Washington  and  Puget  Sound  region. 

C.  E.  Weaver.  1912  (Wash.  Geol.  Surv.  Bull.  15,  pp.  10-22).  In  southern  Thurston 
Co.  strata  occur  containing  a fauna  having  a very  close  relationship  to  underlying 
Tejon.  No  distinct  uncon.  can  be  recognised  btw.  them.  So  far  as  observed  the 
strata  are  entirely  marine.  Area  so  small  it  has  not  been  shown  on  accompanying 
map.  Best  exposed  on  Lincoln  Creek  near  bdy  btw.  Lewis  and  Thurston  Counties, 
hence  designated  Lincoln  fm.  Thickness  less  than  1,000  ft.  Grades  up  Into 
Porter  ahalca,  which  are  correlated  with  lower  part  of  Blakeley  fm.  in  type  section 
in  Kitsap  Co.  Many  species  at  Lincoln  Creek  are  identical  with  those  at  Porter, 
but  fauna  as  a whole  contains  more  Tejon  species.  Assigned  to  Ollg. 

R.  Arnold  and  H.  Hannibal,  1913  (Am.  Phil.  Soc.  Proc.,  vol.  52,  p.  005),  In  refer- 
ring to  Weaver’s  1932  paper  (see  under  Lincoln  fm.)  made  the  following  state- 
ments : Lincoln  Creek  fm.  is  very  vaguely  defined.  [Weaver  used  Lincoln  fm.] 
The  area  shown  on  map  comprises  2 different  things,  Chehalis  beds  underlying 
the  basalts  of  Balch  syncline,  and  a conformable  sequence  of  a late  phase  of 
San  Lorenzo  fm.  and  an  early  phase  of  tbe  Seattle.  The  fauna  listed  appears  to 
have  come  from  basal  San  Lorenzo  beds  at  Oakville,  about  15  mi.  away. 

C.  E.  Weaver,  1916  (Wash.  Geol.  Surv.  Bull.  13).  Lincoln  fm.,  the  Molopophorue 
lincolnenaia  zone,  occupies  a small  isolated  area  of  40  sq.  ml.  in  SW.  Thurston  Co. 
and  NW.  Lewis  Co.  Is  lowest  Ollg. 

D.  L.  Frizzell  and  R.  E.  Blackwelder,  1933  (Micropal.  Bull.,  vol.  4,  No.  2,  p.  61), 
assigned  fauna  of  this  fm.  to  middle  Ollg.,  and  stated  that  fm.  Is  uncon.  on  Go. 
sed.  and  volcanic  rocks. 

Lincoln  Creek  formation. 

See  1913  entry  under  Lincoln  fm. 

Lincolnville  chert.  (In  Boone  limestone.) 

Mississippian : Northeastern  Oklahoma  (Ottawa  County). 

S.  Weidman,  1932  (Okla.  Geol.  Surv.  Bull.  58.  p.  17).  A thick  bed  of  cherty  Is.  In 
upper  part  of  Boone  fm.  is  exposed  along  Spring  River  10  mi.  below  Baxter  Springs 
at  ’‘Devils  Promenade.”  in  SEViNW*4  sec.  5,  T.  28  N.,  R.  23  E.  This  cherty  Is.  has 
been  referred  to  as  the  ‘‘Lincolnville  chert”  and  the  ‘‘Quapaw  chert,”  as  It  was 
approx,  from  this  zone  that  the  lower  runs  of  ore  at  Lincolnville  and  Quapaw  were 
mined. 

Lindavlsta  terrace  material. 

Quaternary:  Southern  California  (San  Diego  County). 

M.  A.  Hanna,  1926  (Calif.  Univ.  Pub.,  Dept.  Geol.  Scl.  Bull.,  vol.  18,  No.  7,  pp.  187- 
248).  Lindaviata  terrace  material. — Sand  and  gravel  scattered  over  Lindavista 
terrace,  a cut  terrace  in  La  Jolla  quad.  Color  prevailingly  red  and  brown.  Boul- 
ders largely  from  Poway  cgl.  Thickness  25  to  100  ft.  No  fossils  found,  so  that  its 
marine  origin  has  not  been  determined  with  certainty. 

Linden  group. 

Lower  Devonian  (Helderberg)  : Western  Tennessee. 

J.  M.  Safford  and  J.  B.  Killebrew,  1876  (Elements  of  geol.  of  Tenn.,  pp.  108,  142, 
148-148).  Linden  la. — Blue,  highly  fossiliferous  thin-bedded,  sometimes  shaly  Is., 
0 to  100  ft.  thick.  Of  Helderberglan  age.  Underlies  Black  sh.  at  Linden,  Perry 
Co.  Overlies  Clifton  1b. 

C.  O.  Dunbar,  1918  (Am.  Jour.  Sci.,  4th,  vol.  46,  pp.  732-755).  Helderberglan  or 
Linden  group. — Divided  into  (descending)  Decaturville  chert.  Birdsong  sh.,  Olive 
Hill  fm.,  and  Rockhouse  sh.  Discon,  overlies  Decatur  Is.  and  uncon.  underlies 
Quail  Is.  (basal  fm.  of  Orlskanian  group). 

C.  O.  Dunbar,  1919  (Tenn.  Geol.  Surv.  Bull.  21,  pp.  113-115),  gave  3 sections  at 
Linden,  showing  absence  there  of  all  fins.  btw.  Birdsong  sh.  and  tbe  much  younger 
Hardin  ss.,  except  2%  ft  that  may  represent  Quail  Is. 

Lindley  sand. 

A subsurface  sand  in  Chester  group  (Miss.)  of  Bond  Co.,  IlL 
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Lindside  sandstone.  (In  Pocono  sandstone.) 

Mississippian : Southeastern  West  Virginia  and  southwestern  Virginia. 

D.  B.  Reger,  1926  (W.  Va.  Geol.  Surv.  Kept.  Mercer,  Monroe,  and  Summers  Count'.-*, 
pp.  605,  518).  Lindside  as. — Greenish  gray  or  reddish  brown,  sometimes  ferns- 
glnous ; 0 to  60  ft.  thick.  Lies  0 to  9 ft.  below  Merrimac  coal  and  overlies  L*l;~ 
horne  coal,  all  members  of  Pocono  aeries  Iss.J.  Type  loc.  in  Monroe  Co.,  on  1*7 
Creek,  about  0.6  ml.  SB.  of  Lindside  and  just  S.  of  Ernest  Fleghmnn  cool  proape^ 
Also  observed  In  Greenbrier  Co.,  W.  Va.,  and  In  Montgomery  Co.,  Va. 

Lindsley  Bay  granite  porphyry. 

Pre-Cambrian : Northwest  Territory. 

C.  Riley,  1935  (Jour.  Geol.,  yol.  43,  No.  5,  p.  504). 

Lindwurm  member. 

Middle  Devonian:  Southeastern  Wisconsin  (Milwaukee  County). 

G.  0.  Raasch,  1935  (Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  pp.  262.  263 
Linditmrm  memb.  (novum). — Middle  memb.  of  Milwaukee  fm.  Consists  of  hard, 
dull-gray,  shaly  Is.,  In  beds  of  moderate  thickness.  Weathers  to  stocky  mud  fuli 
of  weathered-out  fossils  and  blocks  of  vitreous  fossil  Is.  Many  fossils  (listed).  Is 
lower  3 ft.  a rather  distinct  faunule.  Thickness  btw.  30  and  45  ft.  Underlie* 
North  Point  memb.  and  overlies,  possibly  uncon.,  Berthelet  memb.  Type  ioc.  In 
Milwaukee  Cement  Quarry. 

Probably  named  for  village  in  Milwaukee  Co. 

Lineham  member. 

Cretaceous:  Alberta. 

R.  L.  Rutherford,  1927  (Alberta  Sol.  and  Indus.  Research  Council,  Geol.  Surr.  Dir. 
Rept.  17,  p.  26). 

Liugle  limestone. 

Middle  Devonian:  Southwestern  Illinois  and  eastern  Missouri. 

T.  E.  Savage.  1920  (Am.  Jour.  Sci.,  4th,  vol.  49,  pp.  171,  176).  Ungle  Is. — Dark 
colored,  somewhat  shaly  hard,  brittle  Is.,  carrying  characteristic  Hamilton  fossils 
(listed).  Conformably  overlies  Misenhelmer  sh.  along  a branch  of  Lingle  Cre^k. 
in  SW%  sec.  26,  T.  13  S.,  R.  2 W.  [Union  Co.].  111.  Where  Misenheiiner  sh.  is 
absent  the  Lingle  rests  uncon.  on  Grand  Tower  Is.  or  older  beds.  Underlies  Upp^r 
Dev.  Alto  fm.  in  SW.  111.  In  eastern  Mo.  is  overlain  by  post-Dev.  rocks  and 
underlain  by  Grand  Tower  Is. 

According  to  T.  E.  Savage,  1925  (111.  Acad.  Sci.  Trans.,  vol.  18,  p.  408),  his 
Mountain  Glen  sh.  (Upper  Dev.)  “does  not  appear  to  be  represented  in 
Mo.”  According  to  C.  F.  Bassett,  1925  (p.  362  of  same  pub.),  the  Lingle 
Is.  in  eastern  Mo.  is  uncon.  overlain  by  Mountain  Glen  sh.  Thickness  is 
75  to  90  ft. 

Llnietta  clay. 

Mississippian : Central  northern  Kentucky. 

A.  F.  Foerste,  1905  (Ky.  Geol.  Surv.  Bull.  6,  pp.  145,  156).  Linietta  clay. — Great 
mass  of  clays,  40  ft.  thick,  with  pbosphatle  nodules.  Included  In  base  of  Waverly 
series.  Occupies  about  same  horizon  as  Bedford  clay  of  Ohio,  but  inay  include  a 
greater  part  of  Waverly  series.  Overlies  Ohio  sb. 

A.  F.  Foerste,  1906  (Ky.  Geol.  Surv.  Bull.  7,  p.  15).  Linietta  clay  Is  Identical  with 
New  Providence  sh.  of  Ind. 

C.  Butts,  1922  (Ky.  Geol.  Surv.,  ser.  6,  vol.  7,  p.  32).  u Linietta  day”  of  Foerste  U 
New  Providence  fm. 

C.  B.  Read,  1936  (Jour.  Pal.,  vol.  10,  No.  3,  pp.  215-216),  stated  that  Linietta  clay 
of  Foerste  is  40  ft.  thick  at  Its  type  loc. ; that  It  represents  only  lower  part  of 
New  Providence  sh.  of  Butts  at  that  place ; that  its  basal  2 ft.  has  yielded  a flora 
of  New  Albany  (Upper  Dev.)  age;  that  overlying  part  of  the  clay  (or  clay  shales, 
as  Read  describes  It)  is  barren.  Read  suggests  this  basal  bed  be  transferred  to 
underlying  New  Albany  sh.  (The  U.  S.  Geol.  Survey  now  includes  this  basal  bed 
in  New  Albany  sh.) 

Named  for  exposures  in  immediate  vicinity  of  Linietta  Springs,  near  Junc- 
tion City,  Boyle  Co. 
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Linley  conglomerate. 

Tertiary  (post-Eoeene?) : Central  southern  Montana  (Carbon  County). 

W.  R.  Calvert,  1916  (U.  S.  G.  S.  Bull.  641,  p.  203).  Unlev  cgl.  (poet-Eocenr) . — 
Conglomeratic  bs.,  bedded  throughout,  composed  mainly  of  grains  and  well-rounded 
pebbles.  6 In.  or  less  in  diain.,  of  greenish  porphyry,  with  smaller  amounts  of  Is. 
and  pink  granite,  all  presumably  originating  in  Beartooth  Mtns.  Maximum  thick- 
ness 300±  ft.  To  N.  thins  to  mere  film.  No  fossils.  Is  not  of  glacial  age  or 
origin,  but  was  laid  down  as  a fan  or  delta  deposit  by  Red  Lodge  Creek.  Is  over- 
lain  by  glacial  drift.  Lies  with  marked  uncon.  on  highly  tilted  and  eroded  Fort 
Union  rocks.  Occupies  about  5 sq.  ml.  btw.  Llnley,  Carbon  Co.,  and  Beartooth 
Mtns.  Named  for  development  in  vicinity  of  Linley. 

t Linville  slates. 

Cambrian  and  pre-Cambrian : Western  North  Carolina. 

W.  C.  Kerr,  1869  (N.  C.  Geol.  Surv.  Rept.  2,  pp.  13-36).  Unville  -Serni- 

metamorphic  argill.  slates  and  shales,  sss.,  lss.,  and  gneissoid  grits.  Limit  Bun- 
combe group  on  SE.  Is  narrow  belt  stretching  for  most  part  along  the  Blue 
Ridge.  Beyond  the  Blue  Ridge  it  1ms  a breadth  of  2 to  3 mi.  and  consists  of  ash- 
colored  and  bluish  slates  and  shales  and  lss.  with  occasional  outcrops  of  thin- 
bedded  light-colored  ss.  or  qtzlte.  Linville  Mtn  consists  almost  exclusively  of 
ss.  and  qtzitlc  slates,  In  places  very  thin  bedded  and  flexible  (itacolumite)  and  in 
a few  places  Interbedded  with  thin  layers  of  a greenish  shaly  si.  In  this  fn». 
E.  of  Blue  Ridge  there  are  frequent  Interpolations  of  rocks  having  a gneissoid 
aspect,  as  In  the  light-colored  coarse-grained  ledge  at  foot  of  Table  Rock  and  many 
other  points  E.  of  that,  and  again  In  the  apparently  very  conrse  porphyroidal 
gneiss  1 ml.  S.  of  Blowing  Rock  on  the  turnpike. 

The  rocks  described  above  nre  now  divided  into  ninny  fms.  (See  North 
Carolina  chart.) 

Named  for  exposures  on  Linville  Mtn,  on  bdy  btw.  McDowell  and  Burke 
Counties. 

Linville  metadiabase. 

Pre-Cambrian : Western  North  Carolina  and  eastern  Tennessee. 

A.  Keith,  1903  (TT.  S.  G.  S.  Cranberry  folio.  No.  90.  p.  3).  Linville  metadlabaee. — 
Altered  dull  yellowish-green  diabase  and  gabbro.  Near  line  of  Blue  Ridge  Is  asso- 
ciated with  Montezuma  schist.  Flattop  schist,  and  Camb.  qtciles,  and  in  several 
narrow  bands  S.  of  Blue  Ridge  In  Cranberry  granite. 

Named  for  Linville,  Mitchell  Co.,  N.  C. 

Linwood  shale. 

Pennsylvanian : Eastern  Kansas. 

R.  C.  Moore,  1932  (Kans.  Geol.  Soc.  6th  Ann.  Field  Conf.  Guidebook,  pp.  87.  97). 
Linwood  eh. — A lower  memb.  of  Stanton  Is.  along  Kansas  River.  Underlies 
Meadow  Is.  memb.  of  Stanton  and  overlies  Nalsb  Is.  memb.  of  Stanton.  (Deriva- 
tion of  name  not  stated.  On  p.  46  Linwood  nh.  Is  described  as  consisting  of  1 to 
2%  ft.  of  gray  aren.  sh.] 

R.  C.  Moore  and  G.  E.  Condra  also  used  this  name  in  their  Oct.  1932 
revised  classification  of  Penn,  of  Knns.  and  Nebr.,  but  there  is  no  other 
record  of  the  name.  It.  C.  Moore  in  his  1936  classification  of  Penn, 
rocks  of  Knns.  (Kans.  Geol.  Surv.  Bull.  22)  drop|>ed  this  name,  without 
explanation,  and  defined  Captain  Creek  Is.  as  basal  memb.  of  Stanton  Is., 
underlying  Eudora  sh.  memb.  and  overlying  Vilas  sh.  The  bed  appears 
to  be  included  in  his  Captain  Creek  Is. 

Linwood  member  (of  Cedar  Valley  limestone). 

Upper  Devonian : Eastern  Iowa. 

A.  C.  Trowbridge.  M.  L Thompson,  and  E.  H.  Scobey.  1935  (Rept.  9th  Ann.  Field 
Conf.  Kans.  Geol.  Hoc.,  fig.  1,  pp.  36,  434).  Unwood  memb. — Basal  memb.  of 
Cedar  Valley  fm.  At  Linwood  quarry,  Scott  Co.,  the  type  loc.,  it  consists  of  7 ft. 
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of  cherty  ahaly  Is.,  underlying  Littleton  merob.  [restricted!  of  the  Cedar  Valley  and 
overlying  Davenport  memb.  of  Wapsiplnicoti  fm. 

Seo  also  M.  A.  Stainbrook,  198T>  entry  under  Littleton  memb. 

Lion  sandstone. 

Miocene  (lower)  : Southern  California  (San  Bernardino  Mountains). 

F.  E.  Vaughan.  1022  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  13.  No.  9.  pp. 
344,  375-376,  378,  and  map).  Lion  s«. — Ss.  containing  small  marine  fauna  con- 
sisting of  forms  found  by  Kew  in  Carrixo  Creek  region,  which  are  regarded  hr 
T.  W.  Vaughan  as  not  older  than  lower  Plio.  This  fauna  belongs  to  that  of  Gulf  of 
Calif,  and  not  to  that  of  southern  Calif,  coast.  Is  older  than  Hathaway  fm. 
and  younger  than  Potato  ss. 

W.  P.  Woodring,  1031  (Carnegie  Inst.  Wash.  Pub.  418,  pp.  1-25).  Lion  ss.  of 
F.  E.  Vaughan  Is  late  lower  Mio.  and  of  same  age  as  marine  Imperial  fm.  as  here 
redefined. 

Named  for  Lion  Canyon,  Riverside  Co.,  near  which  (on  third  ridge  to  W.  ( 
of  canyon)  it  crops  out. 

Lion  Canyon  sandstone  member  (of  Williams  Fork  formation). 

Upper  Cretaceous:  Northwestern  Colorado  (Meeker  quadrangle). 

E.  T.  Hancock  and  J.  B.  Eby,  1930  (U.  8.  G.  S.  Bull.  812.  pp.  197,  206).  Lion 
Canyon  **.  memb . — Lies  In  Williams  Fork  fm.,  about  3,000  ft.  above  Trout  Creek  ». 
memb.  Projects  boldly  toward  main  road  immediately  E.  of  mouth  of  Lion 
Canyon,  forms  prominent  ledge  along  W.  side  of  west  fork  of  Lion  Canyon. 

3 mi.  W.  of  Meeker,  and  occurs  at  other  places. 

Lion  Canyon  coal  group.  (In  Williams  Fork  formation.) 

Upper  Cretaceous:  Northwestern  Colorado  (Meeker  quadrangle). 

E.  T.  Hancock  and  J.  B.  Eby,  1930  (U.  S.  G.  S.  Bull.  812.  pp.  197,  206).  The  group 
of  coal-bearing  beds  that  crops  out  in  the  1,000  ft.  of  Williams  Fork  fm.  imme- 
diately above  Lion  Canyon  bb.  memb.  is  called  Lion  Canyon  coal  group. 

Lion  Hill  formation. 

Mississippian  (upper)  : Central  northern  Utah  (Opliir  district). 

8.  G.  Olmstead,  1921  (Econ.  Geol.,  vol.  16.  p.  452).  Humbug  fm.  is  locally  known,  i 
In  Ophlr  dist.,  as  Lion  HUl  or  Utah  Queen.  Exposed  over  a large  area  on  Lion 
Hill. 

Lion  Mountain  sandstone  member  (of  Cap  Mountain  formation). 

Upper  Cambrian:  Central  Texas  (Burnet  region). 

J.  Bridge,  1937  (U.  S.  G.  8.  P.  P.  186L).  Lion  Mtn  memb. — Top  memb.  of  Cap 

Mtn  fm.  in  Central  Mineral  Region  of  Tex.  Named  for  Lion  Mtn,  NW.  part  of 
Burnet  quad. 

Llpallan. 

Term  proposed  by  C.  D.  Walcott,  1910  (Smithsonian  Mise.  Coll.,  vol,  57,  p. 

14),  "for  the  era  of  unknown  marine  sedimentation  between  the  adjust- 
ment of  pelagic  life  to  littoral  conditions  and  the  appearance  of  the 
Lower  Cambrian  fauna.  It  represents  the  period  between  the  forma- 
tion of  the  Algonklati  continents  ntid  the  earliest  encroachment  of  the 
Lower  Cambrian  sea.” 

tLipan  beds. 

Eocene : Southern  Texas  Coastal  Plain.  i 

E.  T.  Durable,  1924  (A.  A.  P.  G.  Bull.,  vol.  8.  pp.  424-438).  Upon  beds— The  lower 
or  true  Fayette.  Consists  of  a series  of  Ilgnltic  clays  and  sands  with  bands  of 
bh.,  qtzlte.  volcanic  asb  and  bedR  of  peaty  material,  capped  by  an  Indurated  ss. 
with  a highly  reticulated  surface.  Thickness  probably  150  ft.  Uncon.  underlies  j 

Whitsett  beds  (previously  included  in  Fayette)  and  overlies  Yegua  fm.  Exposed 
In  Llpan  Hills.  E.  of  Camphellton  [Atascosa  Co.],  and  their  extensions  to  NE. 
and  8W„  where  they  form  a nortb-factng  escarpment  which  is  traceable  la  a ( 

broken  line  for  20  ml.  or  more. 
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For  several  years  considered  same  as  Fayette  ss. 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232,  pp.  530,  680,  685,  686).  Lipan  memb. 
of  Fayette  fm.  underlies  Whltsett  memb.  of  the  Fayette  in  central  and  southern 
Tex.,  and  is*=McElroy  and  Caddell  members  of  Fayette  as  now  defined  in  eastern 
Tex.  It  Is  limited  at  top  by  the  ss.  that  caps  Lipan  Hills  and  at  base  by  Yegua  fm. 

A.  C.  Elllsor.  1933  (A.  A.  P.  G.  BulL,  vol.  17,  No.  11,  p.  1311).  The  Whltsett  fm. 
of  this  paper  includes  all  beds  from  top  of  Manning  beds  of  McElroy  fm.  to  base 
of  the  Frio : therefore  it  includes  Lipan  beds  and  Whltsett  beds  of  Dumble. 

Lisbon  formation. 

Ordovician  or  Cambrian:  Northwestern  New  Hampshire  (Ammonoosuc 
River  region). 

C.  H.  Hitchcock,  1874  (Am.  Jour.  Sci..  3d,  vol.  7.  pp.  468-476).  Lisbon  group. — • 
Greenish  cgl.,  hydro-mica  and  cupriferous  schists,  qtxltes,  and  dolomites.  To  W. 
abounds  in  copper  schists.  Comprises:  (1)  Diabase  at  top;  (2)  hydromica  schists 
with  cupriferous  layers,  3,539  ft.,  often  including  nodular  mass  of  nearly  white 
quartz  50  to  150  ft.  thick ; (3)  hydromica  cgls.,  756  ft.  Older  than  Lyman  group 
and  younger  than  gneiss  somewhat  allied  to  Bethlehem  gneiss.  Included  in  Hu- 
ronian.  Named  for  Lisbon. 

C.  H.  Hitchcock,  1877  (Geol.  N.  H.,  pt.  2).  Lisbon  group  ( Huronian ) overlies 
Swift  Water  series  (also  Huronian). 

C.  H.  Hitchcock,  1904  (Geol.  Soc.  Am.  Bull.,  vol.  15.  pp.  461-482),  stated  that  Ly- 
man schist,  Lisbon,  and  Swiftwater  “may  be  Ord.” 

C.  H.  Hitchcock,  1905  (Geol.  of  Littleton,  N.  II Univ.  Press,  Cambridge),  assigned 
Lisbon  “group”  and  overlying  layman  schists  to  Isotcer  Sil.  [Ord.  J or  Camb. 

C.  P.  Ross,  1923  (Am.  Jour.  Sci.,  5th,  vol.  5,  pp.  267-302).  Lisbon  fm. — Fairly 
coarse  schistose  cgls.  and  sandy  schists,  with  very  subordinate  amount  of  calc, 
sediment;  greenish  and  grayish  color;  includes  hydromica  and  cupriferous  schists, 
qtsltes,  and  dolomites;  much  of  material  is  of  volcanic  origin.  Corresponds  to 
Lisbon  group  of  Hitchcock.  Includes  Hitchcock’s  “copper  belt,”  which  he  in- 
cluded in  original  definition.  Is  younger  than  Swift  Water  fm.  and  appears  to 
be  older  than  Lyman  and  Littleton  fms.  No  fossils,  but  considered  to  be  Ord.  or 
Camb. 

M.  Billings  in  1934  (see  1934  entry  under  BuHft  Water  fm.)  dropped  Lisbon,  Lyman, 
and  Swift  Water  from  the  nomenclature  of  Littleton  and  Moosilauke  quads,  and 
assigned  the  rocks  to  Upper  Ord.  (?).  (See  N.  H.  correlation  chart.) 

Exposed  over  large  area  in  Lisbon  Twp  and  at  Lisbon  Station,  in  NYV.  part 
of  Grafton  Co.,  N.  H. 

Lisbon  formation.  (In  Claiborne  group.) 

Eocene  (middle) : Southwestern  Alabama  and  Mississippi. 

T.  II.  Aldrich,  1886  (Ala.  Geol.  Surv.  Bull.  1,  pp.  44-60),  divided  the  Claiborne  into 
(descending)  Claiborne  Band.  Calcareous  sand  bed,  and  Lisbon  horizon,  the  latter 
overlying  the  Buhrstone  (excluded  from  the  Claiborne). 

E.  A.  Smith  and  L C.  Johnson,  1887  (U.  S.  G.  S.  Bull.  43,  p.  30),  gave  a detailed 
section  of  Lisbon  bluff,  on  Alabama  River,  and  explained  relations  of  the  beds  in 
that  bluff  (which  constitute  basal  beds  of  their  Claiborne — from  which  they  ex- 
cluded the  f Buhrstone)  to  the  beds  In  Claiborne  bluff,  farther  down  the  river. 
The  two  lowermost  beds  in  Claiborne  bluff  are  stated  to  be  same  as  two  uppermost 
beds  in  Lisbon  bluff.  In  explanation  of  this  section  the  term  Lisbon  beds  is  casu- 
ally used  once. 

D.  W.  Langdon.  1891  (Geol.  Soc.  Am.  Bull.  2,  pp.  598-604).  Claiborne  series  is 
divided  into  (descending)  : Scutella  bed,  25-30  ft.;  Ferruginous  sands  or  Claiborne 
proper;  Ostrea  scllaformis  bed.  75  ft.  of  gray  calc,  sand;  and  Lisbon  bed,  45  ft. 
The  latter  differs  from  above  mainly  in  fossils,  and  appears  to  be  confined  to 
region  drained  by  Alabama  and  Conecuh  rivers.  It  rests  on  the  Buhrstone  lex- 
eluded  from  the  Claiborne]. 

G.  D.  Harris,  1894  (Am.  Jour.  Sci.,  3d,  vol.  47.  pp.  303-304).  Lower  Claiborne 
stage  Is  divided  into  (descending)  Ostrea  stlUrformis  beds  (substage),  Lisbon  beds 
(substage),  and  Buhrstone  (substage).  [The  rocks  are  not  described.] 

In  present  usage  of  names  the  Claiborne  group  in  Ala.  is  divided  into  (de- 
scending) : Gosport  sand  (highly  glauconitic  sands  in  which  Ostrea  set- 
Informix  zone  is  included)  ; Lisbon  fm. ; and  Tallahatta  fm.  ( fBuhrstone ) . 
The  Lisbon  fm.,  according  to  E.  A.  Smith  (Ala.  Geol.  Surv.  Undgd.  water 
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res  Ala.,  1907),  consists  of  115  ft.  of  calc.,  clayey  sands  and  sandy  day*. 
In  Miss,  the  Lisbon  consists  of  fossillferous  calc,  sands,  clay,  and  greer; 
sand  underlying  the  Yegua  fm.  and  overlying  the  Tallahatta,  and  is  now 
divided  into  an  upper  (unnamed)  memb.  100  to  120  ft.  thick,  underlain 
by  Kosciusko  ss.  memb.,  25  to  400  ft.  thick,  succeeded  below  by  Winona 
sand  memb.,  45  to  350  ft.  thick.  It  has  not  been  subdivided  in  Ala.  It 
Is  middle  fm.  of  Claiborne  group,  and  of  marine  origin. 

Named  for  exposures  in  Lisbon  Bluff,  on  Alabama  River,  in  Clarke  Co, 
Ala. 

fLisbon  shale. 

Upper  Cretaceous:  Northwestern  Kansas  and  eastern  Colorado. 

F.  W.  Crngin,  1896  (Colo.  Coll.  Studios,  vol.  6.  p.  52).  TAsbon  shale*. — Fossil  if  eron? 
dark-bluish  and  brownish  shales  containing  concretions  of  yellow  phosphate  of 
iron.  Supposed  to  be  lower  Fort  Pierre.  Overlie  Smoky  Hill  chalk  and  underlie 
Arickarec  shales.  Named  for  Lisbon,  Logan  Co.,  Kans. 

Preoccupied  and  same  as  Pierre  sh.,  older  name. 

t Lisbon  group. 

Upper  Trlasslc:  Central  southern  Pennsylvania  (Dauphin  and  York 
Counties). 

G.  H.  Ashley,  1931  (Topog.  and  Geol.  Surv.  Pa.  Bull.  Gl,  p.  77).  Lisbon  group  — 
Purplish  nonfeldspathic  ss.,  red  sh.,  and  cgl.,  10.500  ft.  thick.  Top  fm.  of  Upper 
Trlasslc  In  Dauphin  and  York  Counties.  Overlies  Lewisburg  group.  (Credited  to 
[M.  H.J  Bissell.  “Lisbon**  (preoccupied)  Is  apparently  a misprint  for  Lisburn, 
and  “Lewisburg”  (preoccupied)  is  apparently  a misprint  for  LcuAsberrp.  When 
the  Trlasslc  of  New  Cumberland  quad.  (In  which  occur  the  geographic  feature 
IAsburn  and  LeuAsbcrry)  was  differentiated  for  1931  geol.  map  of  Pa.,  these  rocks 
were  Included  In  Gettysburg  sh.] 

1 Lisbon  quartzite. 

Pre-Silurian  (Upper  Ordovician?):  Northwestern  New  Hampshire  (Am- 
monoosuc  River  region). 

M.  Billings,  1933  (Am.  Jour.  Sci.,  5th,  vol.  25,  No.  146,  p.  149),  placed  Lisbon  qtsite 
beneath  what  he  called  “Swlftwater-Lyman  fm."  In  this  paper  on  Littleton  and 
Moosllauke  quads,  of  Ammonoosuc  River  region.  In  Jan.  19.  1934.  issue  of  ScL 
pp.  55-56,  he  applied  new  name  Albee  qtsite  to  4,000  ft.  of  qtsite  and  si.  occupying 
similar  position,  and  assigned  his  Albee  to  pre-Sil.  (Upper  Ord. ?). 

M.  Billings,  1935  (letter  dated  July  19).  Lisbon  qtsite  was  a term  taken  from 
C.  H.  Hitchcock,  who,  however,  called  it  Lisbon  group.  As  far  as  I can  find, 
Hitchcock  Is  not  very  specific  as  to  his  type  loc.,  but  there  can  be  no  question 
but  what  it  was  Lisbon  Twp,  and.  more  specifically,  the  outcrops  in  the  Tillage 
itself  and  for  i mi.  to  NW.  I have  since  abandoned  Lisbon  qtsite  in  favor  of 
Albee  fm.  [For  Hitchcock’s  Lisbon  group  see  under  Lisbon  fm .] 

Lisburne  limestone. 

Mlssissipplan  (upper)  : Northern  Alaska. 

F.  C.  Schrader,  1902  (Geol.  Soc.  Am.  Bull.,  vol.  13,  p.  241).  Lisburne  fm. — 
Medium-bedded  Iss.,  with  some  sh.,  3,000  ft.  thick.  Assigned  to  Dev.,  tentatively, 
on  basis  of  fossils  in  surface  fragments  near  top  of  mtns.  Rests,  apparently 
conformably,  on  Stuver  series. 

J.  B.  Mertie,  Jr.,  1936  (U.  8.  G.  S.  Bull.  872).  Lisburne  Is.  (Miss.)  extends  from 
Cape  Lisburne.  on  Arctic  Ocean,  east  almost  If  not  quite  continuously  for  600  mi. 
to  int.  bdy.  It  is  composed  of  is.  and  chert. 

Named  for  Cape  Lisburne,  NW.  Alaska.  Fossils  of  upper  Miss,  age  have 
been  obtained  from  the  fm. 

Liskeard  formation. 

Ordovician:  Ontario  and  Quebec  (Lake  Timiskaming). 

G.  S.  Hume,  1§25  (Canada  Geol.  Surv.  Mem.  145.  pp.  13.  14). 
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L’Islet  formation. 

Cambrian : Quebec. 

J.  K.  Knox,  1917  (Canada  Geol.  Surv.  Bitnim.  Rept.  1910,  p.  234). 

t Lis  ill  an  formation. 

Pennsylvanian:  Western  Kentucky. 

L.  C.  Glenn,  1912  (Ky.  Geol.  Surv.  Kept.  Prog.  1910  and  1911,  p.  26).  Liaman  fm. — 
Chiefly  soft  shales.  In  places  colored  and  calc.,  with  some  ss.  and  thin  lss.  (In- 
cluding Madlsonvllle  Is.),  and,  at  base,  Anvil  Itock  ss.  Thickness  900  to  1,000  ft. 
Rests  uncon.  on  Mulford  fm.  (Penn.)  and  uncon.  underlies  Dixon  fm.  (Penn  ). 

Corresponds  to  McLennsboro  fm.,  older  name. 

Apparently  named  for  Lisman,  Webster  Co. 

Lismore  formation. 

Carboniferous  (Pennsylvanian)  : Nova  Scotia. 

W.  A.  Bell,  1925  (Canadian  Min.  and  Met.  Bull.  158,  p.  607). 

Lissie  formation. 

Pleistocene : Eastern  Texas  and  northwestern  Louisiana. 

A.  Deussen,  1914  (IJ.  S.  G.  S.  W.  S.  P.  335,  pp.  27,  78-80).  Lissie  gravel.— 
Gravels  and  coarse  sands,  wllli  some  small  lenses  and  pockets  of  red  clay  In 
places,  and  limy  clays,  gravels,  and  limy  cgls.  or  “adobe”  in  other  places.  Thick- 
ness thin  to  900  ft.  Underlies  Beaumont  clay.  Lies  higher  than  Uvalde  and 
Dewitt  fms.  Where  the  Dewitt  Is  replaced  seaward  by  marine  Mlo.  beds  the 
Lissie  rests  directly  on  latter. 

Later  work  resulted  In  dropping  Uvalde  fm.  for  Reynosa  fm.  Still  later, 
Reynosa  fm.  was  replaced  by  Tex.  Geol.  Surv.  (Univ.  Tex  Bull.  3232, 
1933)  with  Goliad  sand,  upon  which  Lissie  fm.  rests.  The  Beaumont 
clay  is  uncon.  on  Lissie  (p.  789).  Still  later,  certain  deposits  of  Plio.  ( ?) 
age  were  removed  from  the  Lissie  and  named  Willis  sand,  q.  v. 

Named  for  Lissie,  Wharton  Co.,  Tex. 

Lisin  Blanca  complex  (or  division). 

A term  applied  by  E.  T.  Dumble  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  29,  1900, 
and  vol.  31,  1902)  to  a volcanic  complex  of  andesitic  lavas,  aggls.,  and 
tuffs,  2,000  ft.  thick  in  Sonora,  Mexico,  and  Cochise  Co.,  SE.  Ariz.  As- 
signed by  him  to  Triassic,  but  now  assigned  to  Comanche  series  of  8E. 
Ariz. 

Listmore  formation. 

Pennsylvanian:  Nova  Scotia. 

M.  Y.  Williams.  1911  (Cnnnda  Geol.  Surv.  Sunm.  Rept.  1910,  p.  245). 

Liston  Creek  limestone  member  (of  Liston  Creek  formation). 

Silurian  (Niagaran)  : Northeastern  Indiana  (Wabash  County). 

E.  R.  Cumlngs  and  R.  R.  8hrock,  1927  (Ind.  Acad.  Scl.  Proe.,  vol.  36.  pp.  75-76). 
Liston  Creek  la. — A series  of  thin  shibby  Is.  beds  with  considerable  associated 
chert,  26  ft  thick  along  Liston  Creek,  Wabash  Co.  Lower  part  Is  slabby  and 
contains  less  chert  than  upper  part,  'l'op  of  fm.  unknown.  In  a few  outcrops 
a drusy  brown  or  yellow  very  fossillferous  dot  Is  associated  with  the  Liston  Creek. 
Exact  position  of  this  dol.  Is  not  certain.  It  may  represent  an  overlying  fm. 
distinct  from  the  Liston  Creek,  or  It  may  be  only  a local  development  of  It  found 
only  adjacent  to  the  coral  reefs.  Niagaran  fossils  sparingly  throughout.  Rests 
on  Red  Bridge  Is. 

E.  R.  Cumlngs  and  R.  R.  Shrock,  1928  (Ind.  Cons.  Comm.,  Div.  Geot  Pub.  75,  pp. 
71-94).  Liston  Creek  la.  treated  as  a menib.  of  Liston  Creek  fm.,  as  explained 
under  Liston  Creek  fm.  Fossils  listed.  Thickness  0 to  60  ft.  Underlies  Hunting- 
ton  is,  and  overlies  Red  Bridge  la.  memb.  of  Liston  Creek  fm. 
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Liston  Creek  formation. 

Silurian  (Niagarnn)  : Northeastern  Indiana  (Wabash  County)- 

E.  R.  Ou min ks  and  R.  R.  Sbrock,  1928  (Ind.  Con*.  Comm.,  Dir.  Geol.  Pub.  75,  pp 
53,  71-94).  Linton  Creek  fm. — In  view  of  fart  that  Red  Bridge  la.  is  rather 
local  bed  belonging  stratlgraphlcally  with  Liston  Creek  Is.  as  defined  by  author* 
in  1927,  the  authors  now  prefer  to  Include  it  as  basal  bed  of  Linton  Creek  fm., 
which  they  would  define  ns  consisting  of  the  strata  lying  btw.  top  of  MUsaissinewa 
sh.  and  base  of  overlying  Huntington  do].,  with  both  of  which  It  is  conformable. 
Ah  thus  defined  Linton  Creek  fm.  consists  of  Red  Bridge  Is.  memb.  (0  to  112  ft-  thick » 
at  base  and  Linton  Creek  It.  (few  to  60  ft.  thick)  at  top.  Good  exposures  at  mouth 
of  Liston  Creek.  Wabash  Co.,  where  the  In.  Is  28  ft.  thick.  In  following  discus- 
sion the  Red  Bridge  and  Liston  Creek  Iss.  will  be  considered  as  individual  units. 
Where  Red  Bridge  Is.  uiemb.  thins  out  there  is  no  evidence  of  discon.  btw.  Llstoc 
Creek  Is.  memb.  and  underlying  Mississlnewa  sh.  Along  Pipe  Creek  mi.  NW 
of  Bunker  Hill  the  Liston  Creek  is.  is  discon,  overlain  by  Dev.  Iss.  We  believe 
Louisville  Is.  Is  represented  in  Liston  Creek  fm. 

A.  F.  Foerate,  1935  (Denison  Univ.  Bull.,  Jour.  ScL  Lab.,  vol.  30,  p.  159).  Litton 
Creek  fm.  not  known  8.  of  Ingalls,  near  8.  line  of  Madison  Co. 

Li t<*h field  marl. 

Mississippinn,  Grayson  County,  Ky.  See  Leitch/leld  marl , 1876. 

Litchfield  norite. 

Age  (?)  : Western  Connecticut 

II.  E.  Gregory.  1906  (Conn.  Geol.  and  Nat.  Hist.  Surv.  Bull.  6.  pp.  74,  111).  Litch- 
field norite. — Certain  dark  gray  rocks  forming  parts  of  Mount  Prospect,  near 
Litchfield,  have  been  called  by  Prof.  Hobbs  [unpublished?]  Litchfield  norite. 
Does  not  form  large  masses,  but  Is  associated  with  granodiorite.  diorite,  ant! 
amphibolite. 

Litchfield  sand. 

A subsurface  sand  in  Pottsvllle  fm.  (Penn.)  of  western  111.  (See  III. 
Geol.  Surv.  Hull.  54,  index.) 

tLithodendron  member. 

tLithodendron  formation. 

Upper  Trlassic:  Northern  Arizona. 

L.  F.  Ward,  1905  (TT.  8.  G.  8.  Mon.  48).  Llthodendran  memb. — Cgls.  and  crosa»- 
bedded  sss.,  often  with  pink  and  white  striped  clay  lenses  Interstratifled  with 
gray  argill.  shales  and  variegated  marls.  Thickness  800  ft.  Underlie  Leroux 
memb.  and  uncoil,  overlie  Moencople  [Moenkopl]  fm.  Llthodendron  Creek  lies 
in  region  where  Llthodendron  beds  attain  their  max.  development  and  only  a 
short  dlstaine  from  Petrified  Forest. 

Includes  Shinarump  cgl.  and  lower  part  of  Ohinle  fm.  of  present  nomen- 
clature. 

t LI  t hogra phic  1 1 mestone. 

A descriptive  term  applied  in  early  Missouri  repts  to  the  Miss.  fm.  later 
named  Louisiana  In. 

Lithopolis  member.  (In  Cuyahoga  formation.) 

Mississippian : South-central  Ohio. 

J.  E.  Hyde.  1915  (Jour.  Geol.,  vol.  23.  pp.  656.  657,  670).  Lithopolit  memb. — Thin, 
horizontal,  interbodded  sss.  and  shales;  sss.  usually  light  gray  or  bluish,  moderately 
fine-grained  and  evenly  bedded;  shales  argill.  and  usually  sandy  and  gray.  Thick- 
ness 118  to  140  and  possibly  200  ft.  Basal  memb.  of  Cuyahoga  fm.  In  central 
Fairfield  and  Hocking  Counties.  Underlies  Fairfield  memb.  of  Cuyahoga  and 
overlies  Sunbury  sh.  Lower  50  ft.  = Buena  Vista  memb.  of  Prosser  and  Cumlngs. 

Named  for  Lithopolis,  Fairfield  Co. 
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Littig  glauconitic  member  (of  Kincaid  formation). 

Eocene:  Eastern  Texas. 

F.  B.  Plummer.  1033  (Unlv.  Tex.  Bull.  3232,  pp.  530,  535,  530,  550,  554).  Uttiff 
glauconite  mem 6. — A bed  of  greenish-black  calc,  glauconitic  sand,  from  8 In.  to  15 
or  more  ft.  thick,  forming  basal  memb.  of  Kincaid  fm.  Underlies  Pisgab  meuib. 
Weathers  yellowish  green  or  buff ; contains  phosphate  nodules,  small  pebbles, 
shark's  teeth,  casts  of  fossils,  and  spherical  calc,  concretions.  Type  exposure  Is 
in  the  road  ml.  by  road  8.-SW.  of  Llttig,  Travis  Co.,  on  8.  side  of  Wilbarger 
Creek. 

Little  lime. 

Driller#’  term ; western  Pa. ; applied  to  upper  part  of  Greenbrier  Is.  memb. 
of  Mauch  Chunk  fm.  (Miss.). 

Little  Alvord  Creek  rhyolite. 

Tertiary  (late)  : Southeastern  Oregon  (Steens  Mountain). 

R.  E.  Fuller,  1931  (Unlv.  Wash.  Pub.  Geol.,  vol.  3,  No.  1,  p.  60).  [See  under  Pike 
Creek  volcanic  series.] 

Little  Bell  Island  formation. 

Lower  Ordovician:  Newfoundland. 

G.  Van  Ingen.  1914  (Princeton  Univ.  Contr.  to  geol.  of  Newfoundland,  No.  4). 
Little  Bell  Island  fm. — Sss.  carrying  Lingulella  billingsl,  uncon.  underlying  Lance 
Cove  fm.,  and  overlying  Kelly  Island  fm.  Included  in  Bell  Island  series.  [Deriva- 
tion of  name  not  stated.] 

Little  Brazos  limestone  lentil.  (In  Claiborne  group.) 

Eocene  (middle) : Eastern  central  Texas  (Brazos,  Robertson,  and  Burleson 
Counties ) . 

B.  C.  Renick  and  II.  B.  Stenzel,  1931  (Univ.  Tex.  Bull.  3101,  pp.  78,  92).  In 
Crockett  clay  memb.  of  Cook  Mtn  fm.,  from  24  to  28  ft.  above  Moseley  Is.  lentil 
and  from  65  to  70  ft.  below  top  of  Crockett  memb.  Is  another  impure  arglll. 
glauconitic  Is.,  2 to  4 ft.  thick,  sometimes  occurring  as  a concretionary  bed.  It 
is  here  named  Little  Brazos  Is.  lentil,  because  It  is  best  exposed  and  has  Its  beat 
faunal  representation  along  Little  Brazos  River  in  neighborhood  of  the  old 
interurban  crossing  on  W.  T.  James  est.,  70  acres,  W.  Matthia  survey,  about  1.4 
mi.  NE.  of  Bryan  Junction.  Also  exposed  at  other  places  in  Brazos,  Robertson, 
and  Burleson  Counties.  The  clays  separating  Little  Brazos  Is.  from  overlying 
Yegua  fm.  are  gray,  buff,  and  gypsiferous. 

F.  B.  Plummer.  1933  (Univ.  Tex.  Bull.  3232,  p.  012),  showed  Little  Brazos  Is.  lying 
higher  In  the  Crockett  than  Moseley  Is. 

Little  Cabin  sandstone  memb.  (of  Cherokee  formation). 

Pennsylvanian:  Northeastern  Oklahoma  (Craig  County)  and  southern 
Kansas. 

C.  L.  Cooper,  1928  (Univ.  Okla.  Bull.,  Proc.  Okla.  Acad.  8cl..  vol.  7,  pp.  169-104). 
Little  Cabin  ss. — Named  by  D.  W.  Obcrn  in  unpublished  ms.  on  geol.  of  Vinita 
and  Nowata  quads.  A series  of  distinct  beds  lying  close  together,  making  a 
heavy  memb.  10 ± ft.  thick,  in  lower  part  of  Cherokee  sh.  Forms  prominent  scarp 
Just  8.  of  Miami  and  extends  southward,  W.  from  Afton  and  along  W.  bank  of 
Little  Cabin  Creek  (Craig  Co.)  as  far  8.  as  Vinita.  Is  not  traceable  farther  8. 
Lies  150  ± ft.  below  Bluejacket  ss.  memb.  of  Cherokee  sh. 

Little  Chief  porphyry. 

Mesozoic  (?):  Southeastern  California  (Inyo  County). 

F.  MacMurphy,  1930  (Econ.  Geol.,  vol.  25,  p.  311).  Little  Chief  porphyry. — 
Intrudes  Telescope  group  (lower  Paleozoic?).  [Derivation  of  name  not  stated.  1 

F.  MacMurphy,  1038  (Calif.  State  Div.  Mines.  Kept.  28  of  State  Min.,  July-Oet.  1932, 
p.  351  and  map).  Little  Chief  porphyry  ( granite  porphyry)  forms  crest  of  8. 
part  of  Panamint  Range  near  head  of  Surprise  Canyon.  Intrudes  Telescope  group. 
Assigned  to  Mesozoic  (?).  [Derivation  of  name  not  stated  and  not  apparent 
from  his  map.] 
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Little  Clarksburg  la.  (In  Concmaugh  formation.) 

B.  L.  Miller.  1925  (Pa.  Geol.  Surv..  4th  err..  Bull.  M7,  p.  250),  applied  this  nans 
tn  a la.  btw.  Conuellavllie  and  Morgantown  as.  members,  which  la  position  of 
Clarksburg  Is. 

Little  Compton  shales. 

Pre-Cambrian : Southeastern  Rhode  Island. 

A.  F.  Foe  rate.  1890  (C.  8.  G.  S.  Mon.  S3,  pp.  281-283,  383).  LUUe  Compton  sJlalc,  — 
A series  of  greenish  Males  and  shales  with  thin  dol.  layers,  which  evidently  con 
stitute  a geol.  unit.  Extend  from  Browns  l’olnt  to  8.  side  of  Pachet  Book 
southward,  within  ^ mile  of  road  running  N.  from  Little  Compton,  thence  west- 
ward and  along  the  shore  as  far  as  the  granite  area.  Believed  to  be  pre-Carbf 
and  may  bo  Camb. 

B.  K.  Emerson,  1917  <U.  8.  G.  8.  Bull.  597,  map),  mapped  tlic  rocks  of  the  area 
described  as  Marlboro  fm.  (pre-Camb.). 

tLittle  Cottonwood  granite. 

A name  that  has  been  applied  by  some  geologists  to  the  stock  of  quart! 
monzonite  (of  late  Cret.  or  early  Tert.  age l in  Little  Cottonwood  region 
of  central  northern  Utah.  It  is  excised  in  Little  Cottonwood  Canyon 
Has  also  been  called  Cottonwood  i/ranttc.  (See  S.  F.  Emmons.  1903.  Ain. 
Jour.  Sei„  4th,  vol.  16,  pp.  141-147,  and  F.  F.  Hlntze,  Jr.,  1013,  N.  T. 
Acad.  Sel.  Annals,  vol.  23,  pp.  85-143.)  As  there  is  only  one  quartz 
monzonite  In  the  region,  the  U.  S.  Geol.  Survey  has  not  adopted  a 
geographic  name  for  the  rock,  but  uses  the  term  "Little  Cottonwood 
stock”  for  the  structural  feature  which  It  forms. 

Little  Dry  glacial  stage. 

Pleistocene:  Northeastern  Utah  and  southwestern  Wyoming. 

W.  H.  Bradley.  1936  (IT.  8.  O.  8.  P.  P.  185-1.  pp.  194-195).  Oldest  glacial  stage  in 
Uinta  Mtns  of  NE.  Utah  and  8W.  Wyo.  Named  for  Little  Pry  Creek,  which  flow* 
along  W.  side  of  a large  terminal  moraine  on  Cottonwood  bench,  a broad  remnant 
of  Bear  Mtn  surface  btw.  Little  Pry  and  Cottonwood  Creeks,  NE.  Utah. 

Little  Dunkard  sand. 

Drillers'  name  for  a sand  in  Conoma ngli  fm.  (Penn.)  of  SW.  Pa.  that  lies 
at  or  near  horizon  of  Saltsburg  ss.  inemb.  In  W.  Va.  the  name  Is  applied 
to  an  older  sand,  which  is  believed  to  correspond  to  Buffalo  ss.  inemb. 
Nil m oil  for  Dunkard  Creek,  Greene  Co.,  SW.  Pa. 

Little  Falls  dolomite. 

Upper  Cambrian:  East-central  and  eastern  New  York. 

J.  M.  Clarke.  1993  <N.  Y.  State  Mus.  Hdb.  19,  p.  16  and  chart).  Little  Fall,  dol.  is 
employed  to  express  the  highly  mag.,  sparsely  foaslliferous  phase  of  "Calciferou- 
sandrock"  iBcckmantownl  in  Mohawk  Valley.  [Assigned  to  “Champlainic  or 
Lower  Silurtc,”  and  shown  as  uncon.  underlying  Lowvllle  Is.  and  overlying 
Greenfield  I*.  (Camb.).  The  latter  he  defined  as  heavy  beds  of  is.  overlying  tbe 
shore  deposits  of  Potsdam  ss.  in  Saratoga  Co.  Greenfield  being  preoccupied,  it  was 
in  1910  replaced  by  Hovt  is.,  which  has  been  both  included  in  and  excluded  from 
Little  Fulls  dol.,  us  explained  below.] 

In  1905  (N.  Y.  Slate  Mus.  Bull.  77,  map)  II.  P.  Cushing  mapped  Beckman- 
town  fm.  and  Little  Falls  dol.  In  Little  Falls  quad.,  and  assigned  them  to 
Lower  811.  [Ord-].  In  1907  <N.  Y.  State  Mus.  Bull.  114)  C.  A.  Hartnagel 
assigned  Beekmantoien  dol.  ( Little  Falls  dol.)  to  “Champlainic  or  Lower 
SUuric.”  In  1908  (Geol.  Soc.  Am.  Bull.,  vol.  19,  p.  171)  II.  P.  Cushing  ex- 
cluded Little  Falls  dol.  from  Beekmautown,  and  stated  that  it  is  uncoil, 
with  overlying  Beekmautown.  In  1909  (Sci.,  n.  s.,  vol.  29,  pp.  351-356) 
A.  W.  Grabau  considered  Little  Falls  dol.  a local  subdivision  of  the  Beek- 
mantown.  In  1910  (Geol.  Soc.  Am.  Bull.,  vol.  21.  pp.  780-781)  E.  O. 
Ulrich  and  II.  I’.  Cushing  restricted  Little  Falls  dol.  of  Mohawk  Valley 
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(type  region)  to  lower  part  of  the  fm.  as  heretofore  defined,  as  explained 
in  item  11  under  Beckmantown  group,  and  assigned  it  to  “late  Camb. 
(Saratogau  or  Ozarkian).”  The  same  year  (N.  Y.  State  Mus.  Bull.  140) 
they  described  Little  Fall#  dot.  a#  thus  restricted  as  consisting  of  (de- 
scending) : (1)  Dol.,  largely  dark-gray,  finely  crystalline  beds  running  up 
into  more  coarsely  crystalline  very  light-gray  beds  which  are  apt  to  be 
full  of  chert  and  containing  a ponderous  Cryptozoon  reef  30  ft.  below  top 
at  Little  Falls  and  other  Cryptozoon  reefs  lower  down;  (2)  Hoyt  Is.,  a 
local  basal  phase,  called  Greenfield  Is.  by  Clarke,  which  rests  on  Theresa 
fm.  (passage  bods  to  Potsdam  ss.).  They  assigned  the  Little  Falls  to 
“Surutoga  (Ozarkie),”  stated  that  it  is  everywhere  uncon.  with  over- 
lying  Tribes  Hill  Is.,  gave  many  details  and  several  sections,  and  stated 
that  “the  gastropods  described  by  Cleland  from  the  upper  chert  zone 
of  the  Little  Falls  dol.  at  Little  Falls  are  clearly  Ozarkie  types.” 

In  1910  (N.  Y.  State  Mus.  Bull.  145,  p.  97)  H.  P.  Cushing  and  R.  Ruedemann 
treated  Hoyt  la.  as  distinct  fm.  btw.  Little  Falls  dol.  and  Theresa  fm.  and 
assigned  all  three  to  Saratoga!).  In  1911  (Am.  Jour.  Sol.,  4th,  vol.  31, 
pp.  135-144)  H.  P.  Cushing  treated  Hoyt  Is.  "as  a local  calc,  phase  of  basal 
portion  of  Little  Falls  dol.,”  assigned  it  to  Saratoga!),  stated  that  Walcott 
had  determined  Its  fauna  to  be  Upper  Camb.,  and  that  it  was  very  local, 
its  exposures  being  confined  to  immediate  vicinity  of  Saratoga.  In  1911 
(Geol.  Soe.  Am.  Bull.,  vol.  22,  p.  643)  E.  O.  Ulrich  treated  Hoyt  Is.  as 
distiuct  from  Little  Falls  dol.  and  from  Theresa  passage  beds,  although 
on  pi.  27  of  that  vol.  he  placed  it  as=Iower  part  of  [typical]  Little  Falls 
dol.  of  east-central  N.  Y. ; and  he  assigned  Little  Falls,  Hoyt,  Theresa, 
and  Potsdnm  ss.  to  Saratoga!)  epoch  of  his  Ozarkinn  system.  He  showed 
Little  Falls  dol.  of  Champlnin  Valley  as=div.  A and  lower  part  of  div.  B 
of  Bcekmantown  [of  Brainerd  and  Seely]  and  as  uncon.  below  Beekman- 
town,  which  he  restricted  to  divisions  E,  D,  C,  and  upper  part  of  B.  He 
also  showed  basal  part  of  Chepultepec  dol.  of  Ala.  = top  part  of  Little 
Falls  dol.,  the  rest  of  the  Chepultepec  being  absent  in  both  type  Little 
Falls  region  and  in  Champlain  Valley.  In  1912  (Smithsonian  Misc.  Coll., 
vol.  57,  No.  9)  C.  D.  Walcott  assigned  Hoyt  Is.  fauna  to  Upper  Camb.  In 
1912  (N.  Y.  Stnte  Mus.  Hdb.  19)  C.  A.  Hartnagel  treated  Hoyt  Is.  as  a fm. 
btw.  Little  Fulls  dol.  (above)  and  Theresa  dol.,  and  assigned  all  three  to 
Camb.  He  stated  that  the  name  Is  now  extended  to  strat.  equlv.  of  the 
fm.  in  Champlain  Vnllcy.  In  1914  (N.'Y.  State  Mus.  Bull.  169)  H.  P. 
Cushing  and  R.  Ruedemann  transferred  Hoyt  Is.  to  Theresa  fm.,  calling  it 
Hoyt  Is.  memb.,  and  classified  the  Little  Falls  and  Theresa  as  “Upper 
Cambric  or  Ozarkie  of  Ulrich.” 

In  1915  (U.  S.  Nat.  Mus.  Bull.  92,  vol.  1,  p.  vil,  and  vol.  2,  pis.  1 and  2) 
R.  S.  Bassler,  who  collaborated  with  Ulrich,  correlated  top  part,  only  of 
Little  Falls  dot.  of  Champlain  Valley,  N.  Y.,  with  Chepultepec  of  Ala. 
and  with  Gasconade  of  Mo.,  placed  them  all  as  older  than  Beckmantown, 
and  showed  a big  hiatus  in  midst  of  Little  Falls  dol.  The  part  of  the 
Little  Falls  beneath  this  hiatus  he  assigned  to  div.  A and  lower  part  of 
div.  B of  Brainerd  and  Seely's  subdivisions  of  Beckmantown,  which  parts 
have  not  for  many  years  been  included  in  Bcekmantown. 

In  1916  W.  J.  Miller  (N.  Y.  State  Mus.  Bull.  182)  included  Little  Falls  and 
Theresa  in  Camb.  The  same  year  (Geol.  Soc.  Am.  Bull.,  vol.  27,  p.  589) 
A.  W.  Grabau  stated  that  Little  Falls  dol.  is  lowest  Beckmantown  and 
that  Theresa  or  Hoyt  Iss.  are  transitional  beds  to  Little  Fails  dol.  In 
1919  (N.  Y.  Stnte  Mus.  Bull.  213,  214)  W.  J.  Miller  assigned  Little  Falls 
dol.  to  Upper  Camb. 
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Iu  1919  (Md.  Geol.  Surv.  Camb.  and  Ord.  to!.,  p.  51)  R.  8.  Bassler  divided 
Little  Fall s dot.  of  Champlain  Valley  Into:  “Little  Falls  dol.  (top  bed), 
upper  Ozarklan,”  lying  ancon,  below  Beekmantown  (Including  divisions 
E,  D,  C,  and  part  of  B)  and  separated  by  a big  hiatus  from  “Little  Falls 
dol.  (dlv.  A and  B),  lower  Ozarklan."  Bassler  correlated  this  top  bed  of 
Little  Falls  dol.  with  Gasconade  of  Mo.  and  Chepnltepec  of  Ala.,  and 
showed  it  as  absent  In  “east-central  N.  Y.,’’  where  occurs  type  loo.  of 
Little  Falls  dol.  He  placed  all  of  his  Ozarklan  In  the  Camb.,  including 
the  top  bed  of  Little  Falls  dol.  of  Champlain  Valley.  The  latter  bed  Is 
not  shown  as=any  part  of  dlv.  B. 

In  1923  (Smithsonian  Misc.  Coll.,  voL  67,  No.  8)  C.  D.  Walcott  treated 
Hoyt  Is.  as  a fm.  btw.  Little  Falls  and  Theresa  dolomites,  and  assigned 
Hoyt,  Theresa  and  Potsdam  to  “Ozarklan,”  which  he  recognized  as  a 
distinct  system,  although  he  stated  (pp.  469,  470)  that  fauna  of  Hoyt  It. 
and  upper  part  of  Potsdam  ss.  Is  comparable  with  that  of  lower  Mons 
of  Alberta,  and  that  fauna  of  lower  Mons  is  “predominantly  Upper 
Cambrian." 

In  1924  (Tenn.  Dept  Ed.,  Dlv.  Geol.  Bull.  28,  p.  34  and  Bull.  31,  p.  16) 
Ulrich  showed  Tribes  Hill  as  basal  fm.  of  his  Canadian  system,  and 
uncon.  on  Chepultepec,  top  fm.  of  his  Ozarklan  system. 

Repts  give  thicknesses  of  Little  Falls  dol.  of  74  to  124  ft.  In  Hamilton  Co. ; 
160  to  200  in  Broadalbin  quad.  (Fulton  and  Saratoga  Counties)  : and  300 
to  400  at  Saratoga  Springs  and  vicinity;  and  of  Hoyt  Is.  ns  100+  and 
120  ft.  In  Saratoga  Co.,  and  300+  ft  in  Dutchess  Co.,  where  according  to 
E.  B.  Knopf  (Am.  Jour.  Set,  5th,  vol.  14,  pp.  429-458.  1927)  It  consists  of 
aren.  Is.  and  dol.  carrying  Hoyt  fauna,  overlain  by  Rochdale  Is.  and 
dlscon.  underlain  by  Stlsslng  dol. 

R.  Ruedemann.  1829  (Geol.  8oc.  Am.  Bull.,  vol.  40,  pp.  412,  414),  assigned  Little 
Falls  dal.  to  Upper  Camb.  and  placed  It  above  Theresa  fm.  and  nncon.  below  Am- 
sterdam Is.  (Black  River). 

W.  Goldring.  1931  <N.  Y State  Mus.  Hdb.  10.  pp.  241,  242.  263).  Late  studies 
show  Little  Falls  dal  (formerly  Included  In  Beekmantown)  to  be  uppermost  memb. 
of  Lower  Ozarklan  aeries  In  N.  Y.  and  to  be  separated  from  overlying  Tribes  Hill 
Is.  of  Canadian  system  by  uncon.  It  overlie*  Hoyt  Is.,  which  Is  a more  calc,  and 
more  fosslllferous  phase  of  lower  part  of  Little  Falls  dol.  [On  p.  233  she  stated 
Hoyt  Is  “basal  phase"  of  Little  Falls.  In  tables  on  pp.  191  and  194  she  assigned 
Little  Falls  dol.  to  "Ozarklan  (Saratogan)  “Uppermost  Cambrian  of  authors,"  and 
placed  tt  above  Hoyt  la.,  which  she  excluded  from  Theresa.  The  U.  8.  Geol.  Sur- 
vey treats  Hoyt  as  a memb.  of  Theresa  fm.)  She  also  stated:  The  Little  Falls 
consists  of  light-gray  to  dark-gray  crystalline  or  subcrystalllne  dol. ; black  and 
gray  cherts  are  found  frequently  at  certain  horizons,  and  certain  layers  are  full 
of  nodules  of  crystalline  calcite : the  summit  Is  very  apt  to  be  formed  of  a mas- 
sive Cryptoeovn  reef,  often  heavily  shielded  : max.  thickness  of  fm.  200  ± ft.;  ex- 
cept for  the  Cryptoeoon,  fossils  are  very  scarce. 

In  Jan.  1936  the  U.  8.  Geol.  Survey  further  restricted  Little  Falls  dol.,  to 
the  lower  (major)  part  of  the  beds  Included  In  It  since  1910,  as  ex- 
plained under  Beekmantown  yroup. 

The  U.  S.  Geol.  Survey  treats  Hoyt  Is.  as  a memb.  of  Theresa  dol.  and  clas- 
sifies it  and  Little  Falls  dol.  restricted  as  Upper  Camb. 

Named  for  exposures  at  the  pass  In  Mohawk  Valley  at  Little  Falls,  Herki- 
mer Co.,  east -central  N.  Y. 

Little  Genesee  conglomerate. 

Upper  Devonian : Southwestern  New  York. 

C.  8.  Prosser.  1892  (Rochester  Arad.  Set.  Proc.,  vol.  2.  pp.  55.  5T,  93,  84,  96).  Little 
Genesee  cyl,  exposed  N.  of  Little  Genesee,  Allegany  Co.,  Is  believed  to  be  same 
as  Olean  cgl. 
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t Little  Grizzly  Creek  beds. 

Pennsylvanian:  Northern  California  (Taylorsville  region). 

H.  W.  Turner,  1894  (Am.  Geol.,  vol.  18,  pp.  230-231).  Little  Grimly  Creek  beds.— 
At  SW.  base  of  Mount  Ingalls  [Plumas  Co.,  in  Downievllle  quad.],  by  road  to 
Cascade  gravel  mine  and  to  EL  of  Little  Grizzly  Creek,  there  occurs  a highly 
metamorphlc  tuff.  In  a fine-grained  part  of  which  fossils  were  collected,  which 
were  identified  by  Charles  Schuchert  as  Upper  Carbf.  and  closely  related  to  Robin- 
son beds.  These  beds  are  stratlgraphically  nearly  in  line  with  Robinson  beds. 

II.  W.  Turner,  1894  (U.  8.  G.  8.  14th  Ann.  Kept.,  pt  2,  p.  448).  Little  Grizzly 
Creek  beds,  which  consist  of  highly  metamorphlc  tuff  containing  many  fossils,  will 
probably  be  correlated  with  Robinson  fm.  [In  Downievllle  folio.  No.  87,  these 
beds  were  mapped  by  Turner  as  Robinson  fm.  The  latter  name  has  priority  over 
“Little  Grizzly  Creek  beds."] 

Little  Hominy  limestone  member  (of  Pawhuska  limestone). 

Pennsylvanian:  Central  northern  Oklahoma  (Osage  County). 

K.  C.  Heald  and  K.  F.  Mather,  1919  (U.  8.  G.  8.  Bull.  680M,  pp.  150,  152).  Little 
Hominy  Is. — Light-gray  on  weathered  surface,  somewhat  darker  where  freshly 
broken,  and  very  coarsely  crystalline.  In  many  places  uppermost  3 to  C in. 
consists  of  very  impure  conglomeratic  Is.  containing  many  shell  fragments.  Few 

f os8il s.  In  8.  half  of  T.  25  N„  R.  8 E.,  and  wherever  seen  In  T.  24  N.,  R.  8 E..  it 

Is  unusually  sandy,  and  in  places  Impossible  to  separate  from  overlying  massive 
sa.  that  forms  top  memb.  of  Pawhuska  Is.  The  abrupt  disappearance  of  this  Is. 
at  many  localities  is  probably  due  to  Its  transition  from  a sandy  lime  into  a 
calc.  sa.  that  is  Indistinguishable  from  overlying  sands.  Thickness  3 to  15  ft. 
Lies  12  to  30  ft.  above  Deer  Creek  Is.  memb.  of  Pawhuska  Is.  Named  for  out- 

crops on  Little  Hominy  Creek  in  SW.  part  of  T.  25  N.,  R.  8 E. 

tLittlehorn  limestone. 

Mississippian  (lower)  : Northern  Wyoming  (east  side  of  Bighorn  Moun- 
tains). 

N.  II.  Darton,  1904  (Geol.  Soc.  Am.  Bull.,  vol.  15,  pp.  394—401).  Little  Bom  Is. — 
Light-gray  massively  bedded  Is.,  many  of  lower  beds  of  darker  color  and  contain- 
ing some  sand  admixture;  uppermost  100  ft.  of  fm.  is  pure  Is.  Total  thickness 
1,100  ft.  Typical  Miss,  fossils  at  several  horizons.  No  fossils  from  basal  25  to  30 
ft.,  and  Dev.  and  811.  may  possibly  be  represented.  Is  In  main  = Madison  Is.  of 
Mont,  and  Pahasapa  Is.  of  Black  Hills.  Overlies  Bighorn  Is.  and  underlies  Amsden 
fm.  without  apparent  uncon.  Named  for  fine  exposures  in  Little  Horn  Canyon,  on 
E.  side  of  Bighorn  Mtns. 

Same  as  Madison  Is. 

Little  Kaw  limestone  member. 

Pennsylvanian:  Central  eastern  and  northeastern  Kansas. 

N.  D.  Newell,  1935  (Kans.  Geol.  Surv.  Bull.  21,  pt.  1,  pp.  76-79).  Little  Kaw  Is. 
memb. — Bluish  gray  blocky  Is.,  2±  ft.  thick,  forming  top  memb.  of  Stanton  Is.  In 
Johnson  and  Miami  Counties.  Underlies  Weston  sh.  and  overlies  Victory  Junction 
sh.  memb.  of  the  Stanton.  Named  for  Little  Kaw  Creek,  N.  of  Loring,  Leaven- 
worth Co. 

See  also  N.  D.  Newell,  1936  (Jour.  Geol.,  vol.  44,  No.  1,  pp.  23-31) ; R.  C. 
Moore,  1936  (Kans.  Geol.  Surv.  Bull.  22) ; und  Kans-Nebr.  chart  com- 
piled by  M.  G.  Wilmarth,  1936. 

Little  Loop  oil  sand. 

A subsurface  sand  in  lower  part  of  Rico  fm.  (Perm.)  in  southern  San 
Juan  Co.,  SE.  Utah. 

Little  Medicine  tongue  (of  Dinwoody  formation). 

Lower  Triassic:  South-central  Wyoming  (Rattlesnake  Hills-Medicine  Bow- 
Laramie  Basin  region). 

II.  D.  Thomas,  1934  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  12,  pp.  1664,  1669).  Little  Medi- 
cine tongue  of  Dinwoody  fm. — A tongue  of  Dinwoody  consisting  of  a widespread  bed 
of  variegated  limy  ss.,  separated  from  the  older  Ervay  tongue  of  Phoaphoria  fm.  by 
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a tongue  of  red  Cbugwater  sh.,  and  overlain  by  upper  part  of  the  Cbugwatir. 
Thickness  usually  about  10  ft.  Type  along  N.  bank  of  Little  Medicine  Bow  Birtf 
(locally  known  as  the  “Little  Medicine”)  in  the  Flat  Top  anticline  8 ml.  N.  of 
town  of  Medicine  Bow  on  road  from  Medicine  Bow  to  Casper.  The  tongue  i a al» 
exposed  in  Rattlesnake  Hllla  of  Natrona  Co.,  at  Alcova,  in  Freezeoat  Hill*,  to 
Ferria  and  Semlnoe  Mtns.  and  at  places  in  Laramie  Basin.  Not  yet  known  wbiet 
bed  in  type  Bection  of  the  Dinwoody  represents  Little  Medicine  tongue. 

Little  Missouri  lignites  or  ligneous  shales. 

Eocene:  Southwestern  Arkansas. 

R.  T.  Hill,  1888  (Ark.  Geol.  Surv.  Ann.  Kept.  1888,  vol.  2.  pp.  50,  188).  Little 
Missouri  lignites  or  ligneous  shales , with  white  Band  btw.  layers,  of  name  chAmct^r 
as  those  seen  at  mouth  of  the  Little  Missouri.  Thickness  20  ft.  Occur  near  top 
of  Camden  series.  Underlie  32  ft.  of  laminated  sand  with  greensand  specks  and 
overlie  10  ft.  of  buff-colored  micaceous  sand  and  clay  shales  which  change  on  ex- 
posure to  pink  or  light  yellow. 

Probably  belong  to  Wilcox  fra. 

Little  Oak  limestone. 

Lower  Ordovician  (late  Chazy)  : Northern  central  Alabama. 

C.  Butts,  1926  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14,  map.  p.  112).  Little  Oak  Is. — 
Generally  thick-bedded  dark,  rather  coarsely  crystalline  Is.,  In  places  containing 
many  chert  nodules.  At  top  a considerable  portion  of  fm.  is  very  arglll.  Thlckne** 
0 to  500  ft.  Fossils  of  latest  Chazy  age.  Uncon.  overlies  Athens  sh.  Occurs  In 
Cahaba  Valley.  Named  for  exposures  on  W.  front  of  Little  Oak  Ridge,  S.  of  Leeds, 
Jefferson  Co. 

tLlttle  Pine  Ridge  sandstone. 

Upper  Cretaceous:  Central  Wyoming  (Salt  Creek  oil  field,  Natrona  County). 

C.  E.  Jamison,  1912  (Wyo.  State  Geol.,  ser.  B,  Bull.  4,  p.  19>.  Little  Pine  Ridge  s*. — 
Bluish  gray  ss.,  F>0  to  90  ft. ; In  upper  part  2 coal  beds,  10  In.  to  3 ft.  thick.  Form* 
ridge  which  usually  bears  sparse  growth  of  pine  trees,  from  which  it  derives  its 
name.  Lies  570  ft.  below  top  of  Pierre  fm.  in  Salt  Creek  oil  field,  and  480  ft.  above 
Parkman  ss.  memb.  of  Pierre  fm. 

V.  H.  Barnett,  1915  (U.  S.  G.  S.  Bull.  581,  pp.  109,  113,  on  Big  Muddy  dome).  A ss.. 
lying  320  ft.  above  Parkman  ss.  and  400  ft.  below  top  of  Pierre  fm.  In  Big  Muddy 
dome  [SE.  of  Salt  Creek  oil  field],  seems  to  agree  in  strat.  position  and  character 
with  bs.  described  by  Wegemann  in  U.  S.  G.  B.  Bull.  452  as  forming  Little  Pine 
Ridge.  E.  of  Salt  Creek  oil  field.  When  Wegemanu’s  rept  was  published  the  geo- 
graphic extent  and  value  of  this  ss.  as  a key  were  not  known,  but  work  of  Hares 
W.  of  Casper  and  of  writer  E.  of  Casper  has  shown  it  is  probably  most  easily 
Identified  memb.  of  Pierre  fm..  and  it  seems  desirable  to  map  and  name  It.  Wege- 
mann stated  this  memb.  forms  Little  Pine  Ridge,  a name  given  by  him  to  an 
escarpment  of  ss.  next  E.  of  that  formed  by  Parkman  ss.,  but  he  did  not  apply  the 
name  to  the  ss.  As  Little  Pine  Ridge  is  cumbersome  name,  and  not  in  current  use 
in  the  county.  It  Is  thought  best  to  name  the  ss.  Teapot  ss.  memb.,  from  “Teapot 
Rock,”  a well-known  topog.  feature  carved  from  this  ss.,  about  % ml.  E.  of  Casper- 
Salt  Creek  road.  The  memb.  consists  of  gray  and  buff  ss.,  including  some  carbona- 
ceous sh.,  and  Is  50  ft.  thick  at  type  loc.  and  160  ft.  thick  in  Big  Muddy  dome. 

It  seems  apparent  Jamison’s  use  of  this  name  was  unknown  at  time  Bar- 
nett’s rept  was  published,  as  it  is  not  listed  in  U.  S.  G.  S.  alphabetic  list 
of  geologic  names  in  the  literature,  and  was  only  recently  (193d)  dis- 
covered by  the  compiler  of  this  lexicon.  Barnett  treated  this  ss.  as  a 
memb.  of  Pierre  sh.,  but  later  work  resulted  in  differentiating  (1915)  the 
deposits  of  Pierre  age  in  this  region  into  Mesa verde  fm.  (above)  and 
Steele  sh.  (below),  and  the  Teapot  ss.  has  for  many  years  been  treated 
as  a memb.  of  Mesaverde  fm. 

tLlttle  Pittsburgh  limestone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Pennsylvania  and  Maryland  and  northern  West 
Virginia. 

F.  Platt,  1877  (Pa.  Geol.  Surv.  Rept.  Hg,  pp.  55-104).  Little  Pittsburg  Is.,  4 to  5 
ft.  thick,  underlies  Little  Pittsburg  coal  and  lies  50  ft.  below  Pittsburg  coal. 
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[As  thus  defined  is  same  as  Upper  Pittsburgh  Is.  memh.  of  Conemaugh  fm.  of 
present  nomenclature.) 

J.  P.  Lesley,  1878  ( 2d  Pa.  Geol.  Surv.  Rept.  Q,  pp.  305-308).  In  NW.  part  of 
Allegheny  Co.  Upper  Little  Pittsburg  la.  lies  30  ft.  below  Pittsburg  coal  and 
Lover  Little  Pittabury  Is.  lies  lower,  the  two  being  separated  by  variegated  shales. 

Little  Pittsburgh  member.  (In  Conemaugh  formation.) 

A term  employed  by  Pa.  Geol.  Surv.  (M.  E.  Johnson,  Topog.  and  Geoi.  Atlas 
Pa.  No.  27,  Pittsburgh  quad.,  p.  31,  19211)  to  include  Lower  Pittsburgh  ss.. 
Little  Pittsburgh  coal,  and  Pittsburgh  Is. 

Little  River. 

Lower  Cretaceous : Arkansas. 

See  Upper  Little  River  Is. 

Little  River  group. 

Silurian  or  Devonian:  New  Brunswick. 

G.  F.  Matthew,  1863  (Canadian  Nat.,  vol.  8,  pp.  244,  251-253). 

Little  Saline  limestone. 

Lower  Devonian  (Oriskany)  : Eastern  Missouri  (Ste.  Genevieve  County) 
and  southwestern  Illinois. 

C.  L.  Dake,  1918  (Mo.  Bur.  Geol.  and  Mines  vol.  15,  2d  Ber.,  pp.  88,  174 ; name  taken 
from  unpublished  ms.  by  8.  Weller).  Little  Saline  underlies  Grand  Tower  la.  and 
overlies  Bailey  Is. 

T.  E.  Savage,  1920  (Am.  Jour.  Scl.,  4th,  vol.  49,  pp.  170-171).  Little  Saline  River 
la.  uncon.  overlies  Bailey  Is.  In  Mo.  and  uncon.  underlies  Clear  Creek  chert. 

8.  Weller  and  8.  8t.  Clair,  1928  (Mo.  Bur.  GeoL  and  Mines  vol.  22,  2d  ser.,  pp.  136- 
141).  Little  Saline  fm. — Has  not  heretofore  been  recognized.  Name  taken  from 
exposures  at  quarries  of  Ozora  Marble  Co.,  in  E.  bank  of  Little  Saline  Creek,  just 
8.  of  abrupt  bend  of  the  stream  from,  a northerly  to  an  easterly  direction,  a little 
less  than  1%  mi.  W.  of  road  crossing  8.  of  Ozora,  where  max.  thickness  of  103  ft. 
is  exposed.  No  known  occurrence  outside  of  Ste.  Genevieve  Co.  Is  a very  pure 
thick-bedded,  more  or  less  coarsely  crystalline  Is.,  nearly  white  or  with  slight 
pinkish  tint,  and  filled  with  fossils  in  lower  half.  One  bed  toward  top  Is  decidedly 
crinoidal.  Resting  in  the  lower  fosslltferous  crystalline  beds  is  a 10  ft.  bed  of 
dense  hard,  dose-textured,  nearly  white  Is.  with  great  numbers  of  bryozoans  re- 
sembling IAchenalla,  and  a similar  bed  8 It.  thick  occurs  at  top  of  fm.  The  fm.  is 
apparently  entirely  free  from  chert.  Rests  uncon.  on  Bailey  Is.  Conformably 
1 71  overlain  by  Grand  Tower  fm.  Fossils  (listed)  correlate  It  certainly  with 
Upper  Oriskany. 

T.  E.  Savage,  1925  (Am.  Jour.  Sci.,  5th,  vol.  10,  pp.  139-144),  extended  Little 
Saline  Is.  into  111.,  and  substituted  it  for  his  Backbone  la.  of  Jackson  Co. 

tLittle  Saline  River  limestone. 

Same  as  Little  Saline  Is. 

Littles  Corner  limestone  member. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania  (Crawford 

County). 

K.  E.  Casler,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  pt.  1,  p.  202).  Ilayfield  ah.  memb. 
of  Knapp  fm.  includes  Littles  Corner  Is.,  new  name.  [All  there  is  about  Littles 
Corner  la.) 

K.  E.  Caster,  1934  (Bulls,  Am.  Pal.,  vol.  21,  No.  71,  table  opp.  p.  61,  p.  120).  Littles 
Corner  Is.  memb. — A ratber  persistent,  hard,  bluish  gray  siliceous  Is.  in  upper  part 
of  Hayfleld  sh.,  which  in  past  has  been  known  as  Cussewago  Is.  Was  called  Hay- 
fteld  la.  by  Chadwick.  It  lies  from  15  to  20  ft.  below  Berea  (Corry)  ss. ; in  one 
or  two  Instances  has  been  reported  to  He  immediately  below  Corry  ss.  Is  of 
restricted  distribution.  Named  for  village  of  Littles  Corner  in  Cussewago  Valley, 
Crawford  Co.  [On  p.  116  be  says  Cussewago  la.  of  I.  C.  White  is  ilayfield  la. 
of  Chadwick.  J 
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Littleton  formation. 

Lower  Devonian  (Oriskany)  : Northwestern  New  Hampshire  (Ammonooeuf 
River  region). 

C.  P.  Ross.  1923  (Am.  Jour.  Bel.,  5th,  vol.  5,  pp.  267-302).  Littleton  argttHU.— 
Almost  wholly  fine  black  argillite.  Contains  2 types  of  rock,  one  a g-roop  of  black 
argillite  and  the  other  a group  of  alternating  bands  of  black  argillite  and  lighter 
colored  rock,  both  of  which  are  present  in  both  of  mapped  areas  (In  Ammonoorae 
mining  dist.l.  Few  fossils  Indicate  Lower  Dev.  marine.  Is  the  “clay  slate#"  of 
Hitchcock  and  correlates  with  "banded  argillites"  and  "dark  gray  ss.  with  dark 
sh.  layers"  of  upper  part  of  Lahee’s  Blueberry  Mtn  series.  Younger  than  Lymaa 
fm.  Named  for  Littleton  Twp,  Grafton  Co. 

M.  Billings,  1934  (Sd.,  Jan.  19.  pp.  55-56).  Littleton  fm.  (Lower  Dev.)  consists  of 
5,000  ft.  of  sl.t  ss.,  and  volcanics,  overlying  Fitch  fm.  (middle  Sil.).  IThi* 
corresponds  to  Littleton  argillite  of  Ross,  hut  is  applied  over  larger  area  where 
volcanic  rocks  are  present  and  included.] 

M.  P.  Billings,  1935  (Geology  of  Littleton  and  Moosilauke  quads.,  N.  H.,  pp.  17.  23). 

C.  P.  Ross’s  suggested  name  “Littleton  argillite"  is  not  very  satisfactory,  as  the 
rocks  are  slates,  ess.,  and  volcanics.  The  term  Littleton  fm.,  from  the  Twp  in 
which  the  rocks  are  typically  developed,  is  proposed  instead.  More  specifically 
the  type  loc.  is  around  Slate  Ledge,  Walker  Mtn,  and  dist.  lying  a mi.  to  SW.  The 
fm.  is  dominantly  black  si.  and  black  and  gray  ss.  with  one  important  volcanic 
memb.  that  lies  700  to  1,000  ft.  above  base  of  fm.  That  part  of  fm.  below  the 
volcanic  memb.  is  dominantly  si.,  well  exposed  In  quarry  at  Slate  Ledge.  Tb* 
first  1,000  ft.  above  the  volcanic  memb.  is  a hard,  resistant,  black  ss.  The  upper 
part  of  fm.  is  interbedded  ss.  and  si.,  in  which  the  individual  beds  are  1 to  6 
inches  thick.  The  volcanic  memb.  consists  of  (ascending)  : (1)  Porphyritic  green 
stone  metamorphosed  to  andesite  or  basalt ; (2)  white  volcanic  cgl.  of  well-rounded 
boulders  1 to  18  inches  diam. ; (3)  greenish-gray  rock  which  microscope  shows 
to  be  altered  basalt.  Fossils  are  Lower  Dev.,  Oriskany. 

Littleton  member  (of  Cedar  Valley  limestone). 

Upper  Devonian : Eastern  Iowa. 

C.  L.  and  M.  A.  Fenton,  1930  (Am.  Mid.  Nat.,  vol.  12,  No.  1.  pp.  12-13).  On  right 
bank  of  Wapsipinicon  River,  near  town  of  Littleton,  Buchanan  Co.,  is  an  exposure 
of  Dev.  rocks  of  Cedar  Valley  age,  which  are  considered  as  the  typical  exposure 
of  Littleton  tub-stage  of  the  Oedar  Valley.  [Details  of  11  beds  are  given,  all  foa-  j 
ailiferous  Is.,  except  one  3 in.  bed  of  sh.,  and  aggregating  15  ft.  10  in.]  Forms 
lower  part  of  Cedar  Valley  stage.  Overlain  by  12  ft.  of  highly  fossiliferous.  shaly. 
yellowish  Is.  weathering  to  chips  and  calc,  clay,  and  composing  rest  of  Cedar 
Valley. 

A.  C.  Trowbridge,  M.  L.  Thompson,  and  B.  H.  Scobey,  1935  (Rept.  9th  Ann.  Field 
Conf.  Kans.  Geol.  Soc.,  figs.  1,  2,  and  pp.  36,  424).  Littleton  memb.  of  Cedar 
Valley  fm. — At  Linwood  quarry,  Scott  Co.,  It  consists  of  30  ft.  of  very  fossillferous 
Is.  underlain  by  13  ft.  of  cherty  phaly  la.,  and  overlies  Linwood  memb.  of  Cedar 
Valley  fm.  Is  older  than  Coralville  memb.  of  Cedar  Valley  fm. 

M.  A.  Stainbrook,  1935  (pp.  249  and  255  of  1935  vol.  cited  above),  restricted  Littleton 
of  Fentons,  by  removing  from  its  base  7 ft.  of  beds,  which  he  transferred  to  Lin-  , 
wood  memb.,  “to  which  they  belong  faunistlcally  and  lithologically."  At  Littleton 
thickness  of  Littleton  memb.  is  21  ft.,  at  Brandon  30  ft.,  in  Johnson  Co.  55  ft., 
and  in  Kuffulo-Linwood  region  67  ft.  Lithology  varies  as  to  locality,  being  mostly 
Is.,  but  often  argill.  and  shaly  phases  predominate.  Underlies  Coralville  memb. 
of  Cedar  Valley. 

fLlttle  Traverse  group. 

Same  as  Traverse  fm. 

Little  Traverse  Bay  limestone. 

Middle  Devonian:  Michigan  (northwestern  part  of  Lower  Peninsula). 

C.  C.  Douglass,  1839?  (Mich.  Leg.  H.  Doc.  27,  btw.  pp.  97  and  111).  Little  Traverse 
Bay  Is. — Limestone  intermixed  with  clay  and  chert.  Thickness  26  ft.  Correspond* 
in  geol.  position  and  character  to  lss.  of  cliff  of  Thunder  Bay.  Underlies  Corniferou* 

Is.  (light-gray  Is.  containing  beds  of  hornstone)  and  overlies  black  bituminous  Is. 

K.  R.  Pehl,  1930  (U.  8.  Nat.  Mus.  Proc.,  vol.  76,  art.  14).  Douglass’s  loosely  defined 
locality  of  outcrop  of  blB  “Little  Traverse  Bay  Is."  exhibits  several  distinct  strat. 
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units,  and  since  he  unquestionably  applied  this  term  to  all  beds  occurring  on 
shores  of  Little  Traverse  Bay,  it  is  suggested  that  the  term  be  dropped,  to  avoid 
conflict  with  Traverse  group. 

t Lit  tie  Traverse  Bay  group. 

Same  as  Traverse  fm.,  which  see. 

Little  White  River  beds. 

Pliocene:  Central  southern  South  Dakota. 

C.  C.  OHarra,  1920  <8.  Dak.  Geol.  Surv.  Bull.  13,  p.  86).  Little  White  River  beds , 
the  lower  Plio.  Hipparion  aone  of  White  River  Badlands.  Uncon.  overlies  upper 
Mio.  Procamelus  zone  or  Nebraska  beds  in  Little  White  River  valley  and  the  valley 
of  the  Niobrara.  Fossil iferous.  Local  names  have  been  used  to  designate  the  beds 
in  the  localities  where  fossil  bunting  has  been  carried  on.  Among  these  names 
are  Snake  Creek.  Oak  Creek,  Little  White  River,  Niobrara  River,  and  Spoon  Butte. 

See  also  under  Oak  Creek  fm. 

Livengood  chert. 

Mississippian : Yukon  Basin,  Alaska. 

J.  B.  Mertie,  Jr..  1928  (Wash.  Acad.  Sci.  Jour.,  vol.  16,  No.  3.  p.  79).  Southward. 
In  Yukon  Basin,  several  fms.  of  Carbf.  rocks  are  known.  The  Miss,  rocks  include 
Rampart  volcanics,  Calico  Bluff  fm.  (composed  of  thin-bedded  sh.  and  Is.),  Liven - 
good  chert  fm.,  and  a chert-argillite  group  of  rocks.  These  fms.  occur  at  dif- 
ferent localities,  and  strat.  relations  btw.  them  are  therefore  obscure.  (All 
there  Is  about  the  fm.l 

J.  B.  Mertie.  Jr.,  1936  (U.  8.  G.  8.  Bull.  872).  Livengood  chert  (Mis*.).— Domi- 
nantly chert ; some  lnterbedded  Is.,  chert  cgls.,  and  arglll.  rocks.  Intrusive  rocks 
are  not  separated  on  map.  Exposed  in  vicinity  of  Livengood.  on  Livengood  Creek, 
at  Livengood  Dome,  and  elsewhere.  Thickness  probably  several  thousand  ft. 

Livermore  gravel. 

Pliocene  (upper)  : Northern  California  (Mount  Diablo  region). 

B.  L.  Clark,  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41.  pp.  774,  779,  pis.  15.  20).  Liver- 
more fm.  (also  Livermore  gravels),  upper  Plio.,  8.  of  Livermore  Valley.  Mount 
Diablo  region, «=  major  part  of  Siesta  fm.  Rests  uncon.  on  Briones  (middle 
Mlo.).  [On  p.  779  he  says  Livermore  gravels  are  Plio.  (?)  and  of  continental 
origin.) 

Liverpool  cyclical  formation. 

A name  applied  by  H.  R.  Wanless  (111.  Geol.  Surv.  Bull.  60,  1031,  pp. 
170-103)  to  a portion  of  lower  part  of  Carbondale  fm.  (Penn.)  of  central 
western  111.,  based  upon  the  rhythmic-cycle  theory  of  sedimentation. 
Includes  coal  No.  2.  Derivation  of  name  not  stated. 

Livingston  limestone.  (In  McLeansboro  formation.) 

Pennsylvanian:  Southeastern  Illinois  (Clark  County). 

A.  H.  Worthen,  1875  (111.  Geol.  Surv.,  vol.  6,  pp.  11-19).  Livingston  Is. — Two 
beds  of  Is.  separated  by  7 to  8 ft.  of  sh.  with  a thin  coal  (No.  12?)  ; upper  la. 
of  gray  color  and  5 to  8 ft.  thick ; lower  Is.  7 to  8 ft.  thick.  Underlain  by  30 
tc  35  ft.  of  argil!  and  sandy  shales  overying  coal  No.  11  (?). 

Named  for  Livingston,  Clark  Co. 

See  also  1934  entry  under  LaSalle  Is.  memb . 

Livingston  formation. 

Upper  Cretuceous  and  Eocene:  Central  southern  Montana. 

W.  H.  Weed,  1893  (U.  S.  G.  8.  Bull.  105)  and  1894  (U.  8.  G.  8.  Livingston  folio, 
No.  1).  Livingston  b<-ds. — Waterlald  and  assorted  volcanic  material,  including  sss. 
shales,  grits,  cgls.,  and  Intercalated  beds  of  true  volcanic  aggl.  Thickness  7,000 
ft.  Uncon.  underlie  Fort  Union  fm.  and  ancon,  overlie  Laramie  fm.  Typically 
developed  in  vicinity  of  Livingston.  Mont. 

R.  W.  Stone  and  W.  R.  Calvert,  1910  (Econ.  Geol.,  vol.  5.  pp.  551-$57,  652-669. 
741-764).  Livingston  fm.  is  a lithologic  unit,  of  limited  geographic  extent,  con- 
sisting of  andesitic  material,  1,000  to  7,000  ± ft.  thick,  and  Includes  equivalents 
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of  (descending  order)  Lebo  andesitic  memb.  of  Fort  Union  fm..  Lance  fm.t  Lennep 
as.,  Bearpaw  sh.,  and  Judith  River  and  Claggett  fms.  The  underlying  beds 
(called  Laramie  by  Weed)  are  in  reality  Eagle  as.  I This  is  present  generally 
approved  definition.] 

Livingston  conglomerate.  (In  Pottsville  group.) 

Pennsylvanian:  Southeastern  Kentucky  (Rockcastle  County). 

A.  M.  Miller.  1908  (Ky.  Geol.  Surv.  Kept.  Prog.  1906.  1907.  p.  28).  Livingston  tg I.— 
Cgl.  in  Lee  fm.  in  dlst.  somewhat  central  about  Livingston,  Rockcastle  Co.,  Ky.. 
that  can  not  be  positively  identified  with  Rockcastle  cgl.  Rests  on  or  close  to 
Lower  Carbf.  Is.  and  appears  to  fill  erosion  channels  in  it. 

A.  M.  Miller,  1910  (Ky.  GeoL  8urv.  Bull.  12).  The  very  pebbly  cgl.  showing  up 
suddenly  at  mouth  of  Roundstone  Creek  and  extending  In  a narrow  belt  up  the 
drainage  area  of  this  stream  to  the  head  and  over  onto  headwaters  of  Silver 
Creek,  and  which  also  appears  in  patches  on  Horse  Creek  and  has  been  some- 
what doubtfully  correlated  by  Campbell  with  bis  Rockcastle,  appears  to  writer 
to  be  in  all  probability  a different  lens  of  ss.  It  lies  in  a channel  cut  out  of 
St.  Louis  Is.,  and  is  doubtfully  of  marine  origin.  The  name  Livingston  cgk  Is 
suggested  for  it. 

Llajas  formation. 

Eocene  (middie):  Southern  California  (Simi  Valley,  Ventura  County). 

J.  II.  McMasters,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  pp.  217  218).  Llajas  fm., 
middle  Ko.,  Is  typically  exposed  immediately  NW.  of  mouth  of  I,as  Llajas  Canyon, 
on  NE.  side  of  Simi  Valley,  Ventura  Co.  It  was  recently  extensively  cored  in 
Richfield  OH  Co.  well  “Tapo  No.  42.”  Surface  and  subsurface  data  afford  basis 
for  accurate  opinion  of  at  rat.  and  paleontology  of  the  fm.  Two  zones  are 
recognized,  the  upper  or  Cyclammina  zone,  and  the  lower  or  Discocgclina  clarki 
zone.  The  2 zones  aggregate  2,020  ft.  in  the  well  and  approx.  1,150  ft.  In  most 
easterly  complete  surface  exposure  of  the  fm.  Study  of  150  core  samples  and 
many  surface  samples  not  only  verifies  previous  correlations  of  Llajas  fm.  with 
Rose  Canyon  gh.  of  San  Diego  region,  but  also  Indicates  that  it  correlates  with 
both  type  Doraengine  ss.  and  underlying  “Mcganos”  sh.  of  dist.  N.  of  Coalings. 

T.  F.  Stipp  and  F.  B.  Tolman,  1934  (Pan-Am.  Geol.,  voL  62,  No.  1,  p.  79).  Llajas 
fm.  on  N.  side  of  8iml  Valley  is  divisible  Into  6 mappubk*  members.  It  Is 
overlain  with  apparent  conformity,  by  '*8espe  fm.”  (upper  Eo.-OIlg.?)  and  under- 
lain by  Santa  Susanna  fm. 

Llanfair  sandstone  member  (of  Allegheny  formation). 

Pennsylvanian:  Southern  central  Pennsylvania  (Cambria  County). 

C.  Butts.  1905  (U.  8.  G.  S.  Ebensburg  folio.  No.  133 ).  At  Llanfair,  Cambria  Co., 
a heavy  ss.  crops  out  in  gorge  opp.  Henriette  shaft  No.  1,  and.  as  shown  In  shaft 
section,  extends  to  within  40  ft.  of  Lower  Kit  tanning  coal.  It  has  considerable 
extent  In  this  region  and  is  called  Llanfair  ss.  Its  top  Ir  exposed  along  the  track 
near  Llanfair  shaft  No.  2,  about  2 ml.  8.  of  Llanfair.  where  it  is  very  coarse 
and  heavy.  On  Bens  Creek  the  Lower  Kittanning  coal  is  closely  overlain  by  a 
heavy  rr.  that  may  be  a downward  extension  of  Llanfair  ss.  [Columnar  section 
shows  Llanfair  ss.  as  lying  in  interval  btw.  Upper  Kittauning  and  Middle  Kit- 
tanning  coals  and  as  in  part  of  area  extending  down  to  near  top  of  Lower 
Kittanning  coal.] 

Llano  series. 

The  provincial  series  of  metamorphosed  sod.  rocks  of  pre-Camb.  age  present 
in  central  Tex.  Is  divided  into  Valley  Spring  gueiss  below  and  Pack- 
saddle  schist  above.  Originally  called  Llano  “group.”  For  definition 
set*  U.  S.  G.  S.  Bull.  769,  pp.  120-12JL 

Llano  de  Oro  formation. 

Pleistocene  (Wisconsin  stage)  : Southwestern  Oregon  (Josephine  County). 

P.  J.  Shenon,  1933  (U.  8.  G.  8.  Bull.  846B).  Llano  de  Oro  fm. — Terrace  deposit, 
consisting  of  poorly  assorted  clay  and  sand  with  small  rock  fragments  and  lenses 
of  gravel.  Uncon.  overlies  Tort.  cgl.  and  is  overlain  by  later  Pleist.  deposits. 
Thickness  1 to  80 -f-  ft.  Is  probably  of  early  Wisconsin  age.  Named  for  exposures 
at  Llano  de  Oro  mine,  Taklima-Waldo  dist. 
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t Llano  Estncado  formation. 

Pliocene:  Western  Texas  (Panhandle)  and  southeastern  New  Mexico. 

K.  T.  Hill,  1802  (Geol.  Soc.  Am.  Bull.,  vol.  3,  pp.  87-100  ; Am.  Geol.,  vol.  10,  pp. 
108-109).  Llano  Estacado  fm. — Unconsolidated  porous  sediments  of  Llano  Eata- 
cado,  consisting  mostly  of  waterworn  gravel,  sand,  and  silt  In  horizontal  layers, 
averaging  200  ft.  In  thickness.  Uncon.  overlies  Cret.  and  older  rocks.  Assigned  to 
Neocene  (Mlo.-Plio.). 

Replaced  by  Ognllala  fm.  (in  this  area  all  Plio. ; no  Mio.  in  this  part  of  Tex., 
according  to  recent  work). 

Llano  Estacadan  series. 

Tertiary:  New  Mexico. 

C.  R.  Keyes,  1900  (Am.  Jour.  8cl„  4th,  vol.  21.  p.  298).  Llano  Estacadan  series. — 
Shales,  200  ft.  thick,  overlying  Arrihan  series  and  forming  lop  dtv.  of  Tert.  In 
N.  Mex. 

Probably  same  as  tLlano  Estacado  fm.,  now  replaced  by  Ogallala  fm.  (re- 
garded as  all  Plio.  in  this  region). 

Llanos  formation. 

Pleistocene  ( ?)  : Trinidad. 

G.  A.  Macready,  1920  (Am.  Inst.  Alin,  and  Met.  Kngrs.,  Trans.,  [preprint  10171.  p.  8). 

Lloyd  sand. 

Upper  Cretaceous:  Southeastern  New  York  (Long  Island). 

A.  C.  Veatch.  1906  <U.  S.  G.  8.  P.  P.  44,  p.  21).  Lloyd  sand.— Yellow  to  white 
quartz  sand  and  gravel,  with  occasional  layers  of  clay;  contains  much  decayed 
white  chert  and  In  one  place  marine  fossils.  Thickness  80  to  90  ft.  Is  overlain 
by  varicolored  clay  0 to  500  ft.  thick  and  underlain  by  0 to  200±  ft.  of  clay. 
Extends  into  N.  J.,  where  It  Is  an  horizon  in  Raritan  fm.  about  200  ft.  below  top. 

Named  for  occurrence  in  deep  well  at  Lloyd  Point,  Lloyd  Neck,  Long  Island. 

Lloyd  zone. 

A subsurface  oil  Zone,  2,620  ft.  thick,  in  Repetto  slltstone  (lower  Plio.)  of 
Ventura  Co.,  Calif.  Top  lies  1,300  ft.  below  base  of  Gosnell  sh.  For- 
merly included  in  Pico  fm. 

Lobelville  shaly  limestone  member  (of  Brownsport  formation). 

Silurian  (Niagaran)  : Western  Tennessee. 

W.  K.  Pate  and  R.  8.  Bassler,  1908  (15.  S.  Nat.  Mus.  I’roc.,  VOL  34,  pp.  410-432), 
Lobelville  fm. — Upper  0 to  45  ft.,  called  Coral  zone,  usually  consists  of  whitish 
shales  so  prolific  In  fossilB  that  their  disintegration  upon  hillsides  leaves  ground  cov- 
ered with  the  specimens,  and  thin-bedded  clayey  la.  Lower  9 to  31  ft.,  called  Bryo- 
zoan  zone,  consists  of  red  and  purple  shales  overlain  by  BOft  blue  to  white  shales. 
Of  Niagaran  age.  Top  fm.  of  Brownsport  group.  Overlies  Bob  fm.  and  underlies 
Decatur  Is. 

Now  treated  as  top  memb.  of  Brownsport  fm.  (See  H.  D.  Miser,  Tenn. 
Geol.  Stirv.,  Resources  of  Tenn.,  vol.  7,  15)17,  p.  201;  and  Tenn.  Geol.  Surv. 
Bull.  26,  1921,  p.  21.) 

Named  for  Lobelville,  Perry  Co. 

Lobo  formation. 

Triassic  (?)  : Southwestern  New  Mexico  (Deming  region). 

N.  H.  Dnrton,  1916  (U.  8.  G.  8.  Bull.  618,  pp.  19,  39).  Lobo  fm. — Largely  reddish 
and  gray  sh.  and  gray  to  pinkish  Impure  Is.,  but  Includes  much  cgl.  at  base. 
Uncon.  underlies  Sarten  ss.  (Lower  Cret.)  and  uncon.  overlies  Gym  and  older  lss. 
in  Deming  quad.  Thickness  at  Lobo  Draw,  on  E.  slope  of  Florida  Mtns.  350± 
ft.  In  its  overlap  on  granite  8E.  of  Capitol  Dome  there  is  some  basal  arkoslc  ss. 
No  fossils.  May  be  Penn.,  Perm.,  Triassic,  or  even  earliest  Cret.  Is  tentatively 
classified  as  Trlaaalc  (?)• 


Digitized  by  Google 


1204  lexicon  of  geologic  names  of  united  states 


Lobster  Lake  series. 

Silurian:  Western  Maine  (Piscataquis  County). 

F.  W.  Toppan.  1932  (Geol.  of  Maine,  Contr.  Dept.  Geol.  Union  Coll..  Sebeneru<!; 
pp.  70-72).  Lob* ter  Lake  series. — Light-gray  aren.  Isa.  rich  in  stroma topor.4* 
the  entire  group  being  strongly  reminiscent  of  the  Rlpogenous  lss.,  which  counts 
Niagara  fossils.  At  least  1,000  ft.  thick.  Well  exposed  on  shores  of  Lobster  L«ir 
[Lobster  Pond?],  Piscataquis  Co.  Assigned  to  Sil. 

Lockatong  formation.  (In  Newark  group.) 

Upper  Triassie:  New  Jersey  and  southeastern  Pennsylvania. 

H.  B.  KCimmel,  1897  (N.  J.  Oeol.  Surv.  Ann.  Rept.  State  Geol.  1896,  pp.  40-47.  and 
Jour.  Geol.,  vol.  5,  pp.  544-547).  Lockatong  aeries. — Hard  dark-colored  shales 
and  dark-gray  and  green  flagstones,  much  harder  and  darker  than  overlying  Broo^ 
wick  shales  or  underlying  Stockton  series.  Also  includes  carbonaceous  shales,  bird 
massive  black  and  bluish-purple  argillites,  dark-red  shales,  and  some  thin  layer.  ' 
of  highly  calc,  shales.  Thickness  1.700  to  3.660  ± ft.  Middle  fm.  of  Newark  i 
system  [group].  Named  for  Lockatong  Creek,  Hunterdon  Co.,  N.  J. 

t Lockhart  formation.  (In  Chester  group.) 

Mississippian : Western  Kentucky. 

F.  J.  Fobs,  1907  (Ky.  Geol.  Surv.  Bull.  9,  p.  67).  Lookhart  fm. — Lss..  shales,  tod 
some  ss.,  100  to  175  ft.  thick,  composing  topmost  fm.  of  Chester  group  In  Caldwdi 
Crittenden,  and  Livingston  Counties.  Overlain  by  Pottsville  fm.  and  underlain  bj 
Bird8vllle  fm.  [See  f Birdsx'illc  fm.] 

May  be=Clore  Is. 

Probably  named  for  Lookhart,  Livingston  Co. 

Lockport  dolomite.  (Of  Niagara  group.) 

Silurian:  New  York,  Michigan,  and  Ontario. 

J.  Hall,  183!)  (N.  Y.  Gent  Surv  3d  Rept..  pp.  289.  327).  Lockport  I*.— The  I.  it  < 
Lockport  [N\  Y.J  excavated  for  passage  of  the  [Erie]  canal.  At  this  place  tie  I 
rock  possesses  in  an  eminent  degree  the  geodlferoua  character  which  has  hitherto  I 
given  it  Its  name.  To  E.  It  becomes  a dark,  nearly  black,  compact  Is.  Over IV-  ' 
Rochester  sh.  and  underlies  the  red  sh.  [Kalins  fm. ] forming  basal  part  of  Onoo- 
daga  saliferous  group.  Is  lop  fm.  of  Protean  group  of  Vanuxem. 

In  subsequent  repts  the  Guelph  dol.  has  been  both  included  in  and  ex- 
cluded from  Lockport  dol.  (See  under  Guelph  dol.)  The  U.  S.  Geol.  I 
Survey  uses  the  original  and  commonly  accepted  definition  of  Lockport  I 
dol.,  which  includes  the  beds  that  carry  the  Guelph  fauna.  The  Lock-  ' 
port  consists  largely  of  dol.  and  is  treated  as  upper  fm.  of  Niagara 
group,  the  Clinton  fm.  (including  Rochester  sh.  memb.  at  top)  being  the 
lower  fm.  of  that  group.  In  some  early  repts  the  Lockport  dol.  was 
called  "Niagara  Is.”  The  N.  Y.  State  Survey  now  Includes  Guelph  In 
Lockport  dol.  (See  W.  Goldring,  1031,  N.  Y.  State  Mus.  Hdb.  10.  pp.  I 
191,  335.) 


tLockport  group. 

A name  applied  in  some  early  N.  Y.  repts  (L.  Vanuxem  1842)  to  the  blackish  t 
impure  Is.  and  bluish  slaty  sh.  underlying  Onondaga  salt  group  and 
overlying  Clinton  group,  as  he  used  the  names.  As  thus  used  the  term 
included  Lockport  dol.  and  Rochester  sh.  memb.  of  Clinton  fm.  of  present 
nomenclature. 


tLockport  group. 

A time  term  used  by  E.  O.  Ulrich  and  R.  S.  Basslcr  (12th  Int.  Geol.  Cong, 
Canada,  pi.  opp.  p 066,  1913 ; and  Md.  Geol.  Surv.  Sil.  vol.,  pp  244.  259- 
270,  1923)  to  include  not  only  Lockport  dol.  of  N.  Y.  but  In  Central  States 
all  beds  btw.  base  of  Laurel  is.  and  top  of  Louisville  Is.,  the  latter  of 


I 
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post-Guelph  age  according  to  their  charts.  Ulrich’s  1911  charts  show 
some  of  these  beds  to  be  older  and  some  younger  than  Lockport  dol. 
of  N.  Y.  The  U.  S.  Geol.  Survey  uses  Lockport  in  a rock  or  formational 
sense,  applying  it  to  the  dol.  that  underlies  Salina  fm.  and  overlies  Clinton 
fm.  in  N.  Y.  and  Mich. 

tLockport  marble. 

t Lockport  Encrinal  marble. 

Names  applied  in  some  early  repts  to  Gasport  Is.  memb.  of  Lockport  dol. 

tLockport  moraine. 

Same  as  Bnrrc  moraine.  Named  for  Lockport,  N.  Y. 

Loco  diorite. 

Eocene:  Central  Montana  (Little  Belt  Mountains). 

W.  H.  Weed,  1899  <U.  8.  G.  S.  Little  Belt  Mtns  folio.  No.  50).  Loco  diorite. — 
Granular  rock  forming  stocks  or  central  cores  of  Crazy  Mtns.  Prevailing  form 
is  a typical  diorite  grading  Into  quartz  diorite  and  even  Into  granltite.  At  N. 
end  of  Loco  Mtn  stock  the  prevailing  rock  is  an  auglte-biotlte  diorite  with  no 
hornblende  and  very  little  quartz.  Assigned  to  Eo.,  as  it  cuts  sed.  rocks  containing 
post-Cret.  plants  and  is  overlain  by  Neocene  lake  beds  and  cut  by  Neocene  eruptlves. 

Locust  Grove  diorite. 

Pre-Cambrian : Northeastern  Virginia. 

J.  T.  Lonsdale,  1927  (Va.  Geol.  Surv.  Bull.  30).  Locust  Grove  diorite  closely 
parallels  the  granite  near  Locust  Grove.  Extends  from  1 mi.  E.  of  Verdiersville 
on  R.,  F.  & P.  Ry.  to  1%  mi.  SW.  of  Flat  Run  P.  O.,  a distance  of  8%  ml. 
Is  definitely  older  than  Locust  Grove  granite  and  is  probably  pre-Camb. 

A.  I.  Jonas,  1928  (Va.  Geol.  Surv.  prel.  ed.  of  geol.  map  of  Va.),  mapped  the  diorite 
near  Locust  Grove  as  pre-Camb.  quartz  diorite,  intrusive  into  Glenarm  series. 

Locust  Grove  granite. 

Pre-Cambrian:  Northeastern  Virginia. 

J.  T.  Lonsdale,  1927  (Vn.  Geol.  Surv.  Bull.  30).  Locust  Grove  granite  is  typically 
developed  near  Locust  Grove,  Orange  Co.  Corresponds  fairly  closely  to  quartz 
monzonlte.  Ih  believed  to  be  late  pre-Camb.  or  Camb.  Is  younger  than  Locust 
Grove  diorite. 

A.  I.  Jones,  1928  (Va.  Geol.  Surv.  prel.  ed.  of  geol.  map  of  Va.),  mapped  the  granite 
at  and  near  Locust  Grove  as  pre-Camb.  and  as  intrusive  into  Glenarm  series. 

Locust  Point  formation.  (In  Borden  group.) 

Mississippian : Southeastern  Indiana. 

P.  B.  Stockdale,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  No.  3,  pp.  708-716).  Locust 
Point  fm. — Mainly  massive  or  shaly  siltstone  in  southern  part  of  Ind.  outcrop  area. 
Northward  the  fm.  becomes  a succession  of  fine-grained  ss.  beds  and  alternating 
shaly  zones.  Fossils  rare,  aside  from  worm  marks.  Average  thickness  125±  ft. 
Underlies  Carwood  fm.  and  overlies  New  Providence  fm.  (In  1929  (Ohio  Jour. 
Scl.,  vol.  29,  No.  4,  p.  170)  Stockdale  named  the  beds  underlying  Carwood  fm. 
and  overlying  New  Providence  fm.  In  southern  Ind.  the  St.  Joseph,  a name  that 
is  preoccupied.] 

P.  B.  Stockdale,  1931  (Ind.  Dept.  Cons.,  DIv.  Geol.  Pub.  98,  pp.  52,  77,  94,  120- 
126-]-).  Locust  Point  fm. — Underlies  Carwood  fm.  and  overlies  New  Providence 
fm.  Is  more  sandy  than  latter.  Includes  rocks  called  “Knob  s’u.,“  “Upper  Knob- 
stone  sh.,”  etc.,  by  early  Ind.  writers  and  Rosewood  sh.  by  Butts  (Ky.  Geol.  Surv., 
ser.  4,  vol.  3,  1915,  pp.  157-158).  For  lack  of  a better  term,  and  In  absence  of 
detailed  strat.  knowledge,  Rosewood  sh.,  the  most  recent  name,  has  been  used 
with  some  misgiving  In  various  writings  that  have  appeared  since  Butts'  1915 
proposal.  The  name  Locust  Point  fm.  here  used  is  selected  from  a well-known 
topog.  prominence  on  Ohio  River  bluff,  about  1 ml.  S.  of  Floyd-Harrison  Co.  line. 
8.  center  sec.  12,  T.  4 S.,  R.  5 E.,  and  from  nearby  Locust  Point  P.  O.,  center 
8B*4  same  section.  The  sandy  sh.  extending  from  base  of  bluff  upward  127  ft. 
Is  this  fm.  [Describes  and  names  many  local  facies  of  the  fm.] 
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Lodgepole  limestone.  (Of  Madison  group.) 

Mississippinn  (lower)  : Central  northern  Montana  (Little  Rooky  Mountain 
region ) . 

A.  J.  Collier  and  S.  H.  Catlicart.  1922  (U.  S.  G.  S.  Bull.  730  P.  p.  173).  In  this  part 
of  Mont.  (Little  Rocky  Mtn  region)  the  Madison  la.  becomes  a group,  divisible  into 
two  distinct  fms.,  here  named  Lodgepole  la.  (the  lower  one)  and  Mission  Canyon  u. 
(the  upper  one).  The  Lodgepole  Is.  consists  of  800  ft.  of  thin-bedded  Is.  and  sis. 
containing  many  fossils.  It  overlies  Jefferson  Is.  Named  for  exposure  in  Lodgepot* 
Canyon. 

Lodi  shale  member  (of  St.  Lawrence  formation). 

Upper  Cambrian:  Southern  Wisconsin  and  eastern  Minnesota  and  Iowa. 

F.  T.  Thwaltes,  1923  (Jour.  Geol.,  vol.  31.  p.  647).  Trempealeau  fm.  1*  divided  by 
E.  O.  Ulrich  [unpublished  at  this  time]  into  four  members:  Norwalk  fine-grained 
dolomitic  88.  at  top,  underlain  by  Lodi  yelloir  and  purple  xandy  thin-bedded  dol  . 
locally  called  “sh.,”  which  In  turn  rests  on  St.  Lawrence  or  Black  Earth  dot 
(restricted  use  of  St.  Lawrence!.  Along  Wisconsin  River  the  Lodi  “shales" 
predominate. 

E.  O.  Ulrich,  1924  (Trans.  Wls.  Acad.  Sol.,  Arts,  and  Lett.,  vol.  21,  pp.  83,  86-87  . 
Lodi  ah.  memb.  (of  Trempealeau  fm.). — This  term  is  proposed  for  the  usually 
yellow,  calc.,  sh.-like  ss.  that  lies  btw.  Norwalk  ss.  and  St.  Lawrence  Is.  [Ulrich's 
restricted  definition  of  St.  Lawrence).  This  sh.  memb.  Is  widely  distributed,  the 
outcrops  being  everywhere  recognizable  from  Stillwater,  Minn.,  and  Osceola,  WL>. 
on  the  N.  to  Spring  Green  on  the  S.  and  vicinity  of  Madison  on  the  E.  Locally 
the  characteristically  yellow  sh.  is  interbedded  with  purple  sh.,  as  in  vicinity  of 
Mazomanle,  or  with  layers  of  ss.,  and  in  other  places  with  dolomitic  Is.,  but  ewa 
without  considering  the  fossils  there  is  seldom  any  difficulty  In  recognizing  the 
Lodi  sh.  Thickness  rarely  less  than  15  ft.,  with  60  ft.  max.  and  25  ft.  appmx 
average.  Usually  fosslllferous,  and  so  far  as  known  Its  fauna  is  almost  entirely 
confined  to  this  memb. 

The  U.  S.  Geol.  Survey  at  present  treats  these  beds  as  a memb.  of  St. 
Lawrence  fm.,  and  does  not  use  the  name  “Trempealeau  fm.”  A.  C.  Trow- 
bridge and  G.  I.  Atwater,  1934  (Geol.  Soc.  Am.  Bull.,  vol.  45,  pp.  21-79). 
also  used  St.  Lawrence  fm.  instead  of  Trempealeau  fm.;  but  in  1985 
(Rept.  9th  Ann.  Field  Conf.  Kans.  Geol.  Soc.,  passim)  Trowbridge  et  al., 
expanded  Trempealeau  fm.  so  as  to  include  at  top  all  of  Jordan  .ss,  as 
well  as  overlying  Madison  ss.,  and  treated  Lodi  and  St.  Lawrence  [re- 
st rioted  1 as  members  of  the  Trempealeau.  This  classification  has  not 
yet  been  adopted  by  U.  S.  Geol.  Survey. 

Type  locality  not  stated,  but  presumably  named  for  exposures  at  or  near 
Lodi,  Columbia  Co.,  Wis. 

Lodore  formation  (also  Lodore  shale). 

Cambrian:  Northwestern  Colorado  and  northeastern  Utah  (Uinta  Moun- 
tains). 

J.  W.  Powell,  1876  (Geology  of  eastern  portion  of  Uinta  Mtns.  pp.  41,  56.  58. 
144-147).  Lodore  group. — A group  of  soft  sbs.  and  aren.  shales,  with  cgls. 
at  base,  465  ft.  thick,  conformably  underlying  Redwall  group  of  lss.  in  Lodore 
and  Whirlpool  Canyons,  where  Green  River  cuts  through  eastern  part  of  Uinta 
Mtns.  and  uucon.  overlying  Uinta  ss.  Believed  to  be  same  as  Tonto  group  [Middle 
Camb.)  of  Grand  Canyon,  but  assigned  to  Carbf.  Named  for  Lodore  Canyon 
(Moffat  Co.,  NW.  Colo.]. 

P.  B.  Weeks.  1907  (Geol.  Soc.  Am.  Bull.,  vol.  18.  pp.  432-434).  Lodore  ahalex — 
Argill.  and  sandy  green,  red,  purple,  and  black  shales ; green  shales  containing 
many  nodules.  Thickness  500  to  1.200  ft.  In  Uinta  Range.  Assigned  to  Camb. 
and  correlated  with  Tonto  group  of  Grand  Canyon. 

H.  S.  Gale,  1910  (U.  S.  G.  S.  Bull.  415,  p.  4H).  Lodore  shalea  not  studied  lu  connec- 
tion with  this  rept  on  coal  fields  of  NW.  Colo,  and  NE.  Utah.  They  are  now 
thought  to  be  of  middle  or  upper  Camb.  age,  although  no  authentic  record  of 
fossils  from  this  fm.  is  known  for  this  general  region. 
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Logan  formation. 

Mlssisslppinn : Ohio  and  northeastern  Kentucky. 

E.  B.  Andrews,  1870  (Ohio  Geol.  Surv.  Rept.  Prog.  1889,  pp.  62,  78,  79,  80,  87). 
Logan  tig.  group  (also  Upper  Waverly  or  Logan  nt.t. — Fine-grained  buff-colored 
ss..  133  Vi  ft.  thick,  underlying  Maxvllle  Is.,  or,  where  that  Is  absent,  the  coal 
measures.  Overlies  85  ft.  of  alternate  flne-gralned  Waverly-like  seams  and  egl. 
exposed  at  Black  Hand,  where  It  Is  50  to  80  ft.  thick.  [In  this  and  later  repts 
Andrews  called  this  cgl.  "Wavcrly  cgl.’'  But  that  name  was  later  replaced  by 
Black  Hand  fm.] 

According  to  Jesse  E.  Hyde  (Jour.  Geol.,  vol.  23,  p.  650,  1915)  and  C.  S. 
Prosser  (Ohio  Geol.  Surv.,  4th  ser..  Bull.  7,  p.  17,  1905)  there  is  a differ- 
ence of  opinion  regarding  the  rocks  originally  Included  in  Logan  ss.  by 
E.  B.  Andrews,  also  regarding  the  correct  definitions  of  Black  Hand 
and  Cuyahoga.  (See  under  Black  Hand  memb.  and  Vinton  memb.) 
Hyde's  expanded  Logan  fm.  (which  includes,  descending,  his  Vinton, 
AUensvlile,  Bycr,  and  Berne  members)  and  his  restricted  Black  Hand 
memb.  appear  to  be  the  definitions  at  present  followed  by  Ohio  Geol. 
Surv.  The  U.  S.  Geol.  Survey,  however,  has  not  yet  adopted  these 
modifications  for  its  publications. 

Named  for  Logan,  Hocking  Co.,  Ohio. 

t Logan  limestone  or  flint.  (In  Logan  formation.) 

Mlssissipplan : Southeastern  Ohio. 

E.  Orton.  1878  (Ohio  Geol.  Surv.,  vol.  3,  pp.  900-901,  pis.  opp.  pp.  889,  900,  921. 
933).  Logan  Is.  or  dint  (also  Logan  I Hnt  Is.). — Thickness  1 to  2 ft.  In  Vinton  and 
Jackson  Counties.  Overlain  by  Iron  ore  and  underlain  by  thin  coal.  Lies  about  50 
ft.  above  Waverly  cgl.  and  about  55  ft.  below  Maxvllle  is. 

Probably  named  for  occurrence  in  Logan  fm. 

Lognti  fire  clay.  (In  Pottsville  formation.) 

Pennsylvanian:  Southeastern  Ohio. 

E.  Orton,  1878  (Ohio  Oeol.  Surv.,  vol.  3.  pp.  713.  901).  Logan  /Ire  clog. — One  of 
most  valuable  clay  seams  of  Ohio,  lying  immediately  above  Maxvllle  block  ore  and 
Maxvllle  la.  in  Perry  and  Hocking  Counties.  Probably  belongs  to  same  borixon 
as  Sclotovllle  and  Webster  fire  clays  of  Scioto  Co. 

Occurs  In  basal  part  of  Pottsville  fm.  Appears  to  be  a lower  clay  than 
the  Sclotovllle.  (See  Outlines  of  field  trips  in  geol.  In  central  Ohio, 
by  C.  S.  Prosser  and  W.  C.  Morse,  1915,  p.  16.) 

Named  for  Logan,  Hocking  Co. 

t Logan  group. 

Mlssissipplan : Ohio. 

E.  Orton.  1880  (Review  Strat.  Geol.  Eastern  Ohio,  p.  14).  Logan  group. — A series 
of  shales,  ssa.  and  cgls..  150  to  250  ft.  thick,  held  together  by  common  fossils, 
Included  In  Cuyahoga  sh.  by  some  authors,  but  overlying  (Lower)  Cuyahoga  sh. 
and  underlying  Maxville  la.  or  a well-marked  horlxon  of  coal.  Ore  clay,  and  Iron 
ore.  Includes  Logan  ss.  and  Waverly  or  Black  Hand  cgl.  and  contemporary  beds. 

Preoccupied  by  Logan  fm. 

Apparently  named  for  I-ogan,  Hocking  Co. 

Logan  limestone. 

Silurian:  Central  Pennsylvania  (Mifflin  County). 

J.  P.  Lesley,  1892  ( 2d  Pa.  Geol.  Surv.  Summ.  Final  Rept.,  vol.  2,  pp.  787,  790,  805). 
Logan  It. — A peculiar  stratum,  3(4  ft-  thick,  outcropping  near  Logan  Furnace. 
Differs  In  character  from  the  other  Is.  beds  of  Logan  section,  hut  may  not  have  any 
strat.  Importance.  Consists  of  3 layers,  the  upper  and  lower  ones  being  heavy 
compact  dull-blue  la.  breaking  Into  square  blocks  and  weathering  blue  gray.  Be- 
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tween  them  is  a very  hard  layer  heavily  charged  with  iron  and  breaking  witi 
rough  semi-crystalline  surfaces.  Overlies  Logan  sb.,  72  ft  thick  All  included  k 
upper  part  of  Salina  shales. 

Logan  shale. 

Silurian:  Central  Pennsylvania  (Mifflin  County). 

J.  P.  Lesley,  1892  (2d  Pa.  Geol.  Surv.  Suram.  Final  Rept.,  vol.  2,  p.  787).  Logo*  *k 
72  ft.  thick,  underlies  Logan  Is.  and  overlies  Salina  Upper  red  s*h.  in  Loot 
section.  Included  in  Salina  shales,  lying  much  higher  in  section  than  Bloomsb<-rr 
red  sh. 

t Logan  sandstone.  (In  Kanawha  formation.) 

Pennsylvanian:  Southern  West  Virginia. 

R.  V.  Ilennen  and  D.  B.  Reger.  1914  (W.  Va.  Geol.  Surv.  Rept.  Logan  and  Minx 
Counties,  p.  178).  Logan  *.s. — Massive,  persistent,  gray,  medium -grained,  mict- 
ceous.  Thickness  20  to  50  ft.  Lies  0 to  5 ft.  below  Alma  coal  and  1 to  10  (t 
above  Little  Alma  coal.  Named  for  Logan.  Logan  Co.,  W.  Va. 

C.  E.  Krebs  and  D.  I).  Teets,  Jr.f  1915  <W.  Va.  GeoL  Surv.  Rept.  Boone  Co.,  p.  443.. 
Name  of  Logan  «.*.  changed  to  Monitor  os.,  because  Logan  Is  preoccupied. 

Logan  sills. 

A name  that  has  long  been  in  use  for  pre-Camb.  sills,  of  Keween&wan  ag?. 
on  NW.  coast  of  Lake  Superior,  in  northern  Minn,  and  Canada.  Name 
was  given  in  honor  of  Sir  Wm.  E.  Logan. 

Logana  bed. 

Middle  Ordovician  (Trenton)  : Central  Kentucky. 

A.  M.  Miller,  1905  (Ky.  Geol.  Surv.  Bull.  2.  pp.  9,  19).  Logana  substage. — ArgilL  Is. 
and  sh.,  10  ft.  thick,  characterised  by  Modiolidon  oviformto.  Overlies  Curdaville  U. 
and  underlies  Hermitage  Is.  All  included  in  Lexington  stage. 

A.  F.  Foerste,  1906  (Ky.  Geol.  Surv.  Bull.  7),  and  A.  M.  Miller,  1906  (Ohio  Nit 
vol.  6,  pp.  447-448).  Logana  underlies  Wilmore  and  overlies  Curdsville. 

A.  F.  Foerste  and  A.  M.  Miller,  1913  (Ky.  Geol.  Surv.,  4th  ser.,  vol.  1,  pt.  1). 
Logana  Is  same  as  Hermitage  of  Tenn.,  and  Wilmore  overlies  Logana. 

Named  for  Logana,  Jessamine  Co. 

tLoganinn. 

Name  proposed  in  early  repts  for  pre-Laurent ian  rocks  of  Great  Lake? 
region  which  correspond  to  Keewatin  series  of  U.  S.  Geol.  Survey.  For 
definition  see  U.  S.  G.  S.  Bull.  769,  p.  135. 

Logie  Green. 

Cretaceous:  Jamaica. 

R.  T.  Hill,  1899  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  vol.  34,  p.  42). 

Lohali  sandstones. 

Jurassic:  Northeastern  Arizona. 

C.  [R.  1 Keyes,  1922  (Pan-Am.  Geol.,  vol.  38,  pp.  250,  337).  Lohali  sss.,  260  ft.  thick, 
underlie  Mancos  shales,  and  compose  main  body  of  Dakotan  series  as  developed 
near  lohali,  Apache  Co..  W.  of  Ctalnle.  and  NW.  of  Fort  Defiance. 

C.  fR.J  Keyes,  1936  (Pan-Am.  Geol.,  vol.  65,  No.  4,  pp.  303,  306).  Zunian  serif! 
divided  into  (descending)  McElmo  shales,  Lohali  sh.,  Montezuma  shales,  and 
Arldo  s8.  The  latter  3 fms.  correspond  to  La  Plata  beds  of  Cross,  and  are  present 
in  Colo,  N.  Mex.,  and  Ariz. 

C.  [R.]  Keyes,  1936  (Pan-Am.  Geol.,  vol.  66,  No.  1,  pp.  71-72).  Lohali  is  pre- 
occupied and  is  here  replaced  with  Tpende  ss. 

This  ss.  appears  to  correspond  to  Navajo  ss.  of  U.  S.  G.  S.  classification. 
(See  U.  S.  G.  S.  P.  P.  183,  chart  opp.  p.  37.) 

Lohn  shale  member  (of  Thrifty  formation). 

Pennsylvanian:  Central  Texas  (Colorado  Biver  region). 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept.,  pt.  1,  pp.  387,  408).  Lohn 
bed. — FossllifcroUB,  bluish,  red,  yellowish,  and  purple  clay,  with  Borne  sbaly  clay, 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  J2Q9 


sh..  ss.,  and  Is.,  and  the  Chaffin  coal.  Thickness  20  to  75  ft.  Memb.  of  Cisco  dlv. 
Underlies  Parks  Mtn  bed  and  overlies  Speck  Mtn  Is. 

F.  B.  Plummer  and  R.  C.  Moore.  1922  (Univ.  Tex.  Bull.  2132),  include  this  bed  in 
Thrifty  fm.,  of  Cisco  group.  Named  for  Lohn,  McCulloch  Co. 

Lohrville  granite. 

Name  applied  by  C.  C.  Wang  (Geol.  Soe.  China  Bull.,  vol.  11,  No.  4,  pp.  426- 
428,  1982)  to  a pre-Camb.  granite  in  Wis.  (area  not  stated),  which  occurs 
ii»  a small  mound  not  far  from  the  mound  of  Waushara  granite  and  which 
is  similar  to  latter  granite. 

tLolo  series. 

Pre-Cambrian  (Belt  series)  : Central  western  Montana  (northern  Bitter- 
root Mountains)  and  adjacent  area  in  Idaho. 

W.  Lindgren,  1904  (U.  S.  O.  S.  P.  P.  27,  pp.  16,  34).  Lolo  series. — The  sed.  series  of 
Lolo  Fork,  ncur  extreme  X.  end  of  Bitterroot  Range  (in  Mont.,  according  to  Lind- 
gren’s  map].  Apparently  doea  not  enter  watershed  of  Clearwater  River,  though 
continuing  close  to  it*  limits.  Consists  of  moderately  metamorphosed  qtxites,  is., 
and  banded  slates,  some  of  purple  color.  Apparently  conformable,  but  evidently 
folded,  overturned,  and  repeated  series.  Probably  identical  and  continuous  with 
scries  occupying  entire  width  of  Coeur  d’Alene  Mtns,  and  extending  from  lake  of 
same  name  on  W.  to  Clark  Fork  of  Columbia  on  E.  No  fossils  ever  found  in  either 
series.  My  belief  is  Lolo  series  should  be  coordinated  with  thick  pre-Camb.  series 
of  central  Mont. 

F.  L.  Ransome,  1905  (U.  8.  G.  8.  Bull.  260,  p.  278).  The  Algonkian  sed.  rocks  near 
Lolo  Pass  [Just  over  the  line  in  Idaho],  described  by  Lindgren  in  U.  8.  G.  8.  P.  P. 
27,  p.  16,  are  probably  part  of  the  same  series  that  prevails  in  Coeur  d’Alene  Mtns, 
but,  as  shown  by  Lindgren,  are  cut  off  by  the  great  granite  batholitb  of  central 
Idaho. 

Lomitn  formation. 

Pleistocene:  Southern  California  (San  Pedro  Hills,  Los  Angeles  Basin). 

U.  S.  Grant,  IV,  nnd  H.  R.  Gale,  1931  (Mem.  San  Diego  Soc.  Nat.  Hist.,  vol.  1, 
pp.  42-43,  01).  Las  Posas  zone  in  Los  Angeles  Basin  is  most  characteristically 
exposed  at  Lomltas  quarry  and  In  Hilltop  quarry.  It  uncon.  underlies  Timms 
Point  zone  (-^Deadman  Island  “Pllo.”  of  repts)  and  overlies  8anta  Barbara  zone. 
Correlation  with  Las  Posas  of  Ventura  Basin  practically  certain. 

R.  D.  Reed.  1933  (Geol.  Calif.,  pp.  259,  260,  261,  264,  303,  304).  Lomita  /m.— 
Marine  deposits.  To  8.  in  San  Pedro  Hills  the  calc.  Ixtmita  underlies  Timms  Point 
fm.  and  overlies  lower  Plio. ; to  N.,  at  San  Pedro,  the  sandy  Lomita  underlies 
San  Pedro  ss.  nnd  overlies  lower  Plio.  Repetto  fm.  The  two  facies  are  fairly 
well  separated  by  a small  anticline.  Fossillferous.  Assigned  to  Plelst. 

U.  S.  Grant,  IV,  1935  (Pan-Ara.  Geol.,  vol.  64,  No.  1,  pp.  73-74).  Lomita  fm 
0 to  300  ft.  thick,  underlies  Timms  Point  fm.  (both  marine  Plelst.)  at  San  Pedro. 
Fossils  listed. 

Lonaconing  sandstone.  (In  Conemaugh  formation.) 

Pennsylvanian:  Western  Maryland  (Allegany  and  Garrett  Counties). 

C.  K.  Swartz.  W.  A.  Price,  nnd  H.  Bassler,  1919  (Geol.  Soc.  Am.  Bull.,  vol.  30,  p. 
573).  Lonaconing  ss. — Underlies  Franklin  coal  and  overlies  Lonaconing  coal;  all 
Included  in  Conemaugh  fm. 

C.  K.  Swartz,  11*22  (Mo.  Geol.  Surv.  vol.  11,  p.  68,  pi.  6).  Lonaconing  sh. — A thin- 
bedded  ss.  found  locally  btw.  Lonaconing  and  Franklin  coals.  Exposed  at  various 
places  along  Georges  Creek  S.  of  Lonaconing. 

Lone  quartzite. 

Upper  Cambrian:  Southwestern  New  Mexico  (Silver  City  region). 

C.  TR.]  Keyes.  1915  (Iowa  Acad.  Sci.  Proc.,  vol.  22,  pp.  257-259;  Conspectus  of  geol. 
fms.  of  N.  Mex.,  pp.  4,  8).  Lone  qtsitc. — Late  Camb.  section  of  alternating  qtzites 
and  metamorphosed  lss.  well  displayed  In  Lone  Mtn,  near  Sliver  City.  Thickness 
300  ft. 

The  Upper  Camb.  qtzite  of  Silver  City  region  has  for  many  years  been  called 
Bliss  88.  by  U.  S.  Geol.  Survey. 
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tLone  limestone. 

A name  applied  by  O.  [R.]  Keyes,  1923  (Pan-Am.  Geol.,  vol.  40,  p.  53)  and 
1924  (Pan-Am.  Geol.,  vol.  41,  p.  37),  to  the  upper  or  Sil.  part  of  Lone  Mtn 
Is.  of  Nev. 

Lone  Butte  limestone  member. 

Middle  Devonian : Northwestern  Montana. 

C.  F.  Deiss,  1933  (Mont.  Bur.  Mines  and  Geol.  Mem.  6,  pp.  43  and  passim).  Lon* 
Butte  Is.  memb. — Underlies  Spotted  Bear  Is.  and  overlies  Coopers  Lake  la..  all 
members  of  Jefferson  Is.  Known  only  In  5 sections : Lone  Butte,  Spotted 
Mtn,  Pentagon  Mtn,  Prairie  Reef-White  Ridge,  and  Dearborn ; eroded  in  otbrr 
sections.  Thickest  (037  ft.)  on  White  Ridge;  thinnest  (87  ft.)  on  Monitor  Mtt 
Most  striking  characteristics  are  drab,  dark-brown  color,  vitreous  luster  on  fnwi 
surfaces,  and  very  petroliferous  content.  Type  loc.  on  SE.  side  of  S.  spur  of  Lor* 
Butte,  in  NE*4  sec.  26,  T.  23  N.,  R.  13  W.,  where  It  is  421  ft.  thick  and  coc- 
sists  of  (descending)  : (1)  Massive  brown  to  steel-gray  mag.  petroliferous  Is,,  tblB- 
bedded  in  lower  part,  thicker-bedded  and  more  massive  upward,  170  ft. ; (S' 
massive  chocolate  to  chocolate-gray  fine-grained  mag.  Is.  that  weathers  white  baff 
and  to  sharp  angular  surfaces;  (3)  steel-gray  vitreous  dolomitlc  aren.  fine-grains 
petroliferous  Is.  that  weathers  light  buff-brown,  141  ft.;  (4)  thick-bedded  tan  to 
steel-gray  vitreous,  very  petroliferous  aren.  Is.,  porous  in  upper  part,  and  weatbe? 
ing  drab  brown,  34  ft. 

Lone  Camp  limestone.  (In  Mineral  Wells  formation.) 

Pennsylvanian:  Central  northern  Texas  (Parker  County). 

G.  Scott  and  J.  M.  Armstrong,  1930  (Tex.  Bur.  Econ.  Geol.,  geol.  map  of  Parker  CoJ. 
show  Lone  Camp  1*.  (5  ft.  thick)  beneath  Salesvtlle  sh.  and  40  ft.  above  L *£* 
Pinto  as.,  but  the  name  is  not  listed  by  E.  H.  Sellards  in  Tex.  Uulv.  Bull.  3232. 
1933.  The  “Salesvllle  sh.  as  defined  overlies  Lake  Pinto  ss. 

tLone  Grove  series. 

Pre-Cambrian  (Llano  series)  : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumble,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Kept.,  pi.  3.  pp 
lv,  255-267).  Lone  Grove  series. — Granites,  gneisses,  and  allied  rocks  forming 
basal  part  of  Burnetan  system.  Underlies  Long  Mtn  series. 

Same  as  Packsaddle  schist. 

Named  for  Lone  Grove,  Llano  Co. 

Lone  Land  formation. 

Pre-Cambrian : Mackenzie. 

M.  Y.  Williams,  1924  (Geol.  Soc.  Am.  Bull.,  vol.  35.  pp.  97,  458). 

Lone  Mountain  limestone. 

Silurian  and  Upper  Ordovician:  Eastern  Nevada  (Eureka  region). 

A.  Hague,  1883  <U.  S.  G.  8.  3d  Ann.  Rept.,  pp.  253,  262.  267).  Lone  Mtn  Is, — Light 
gray  siliceous  rock,  with  all  traces  of  bedding  obliterated,  and  with  black  gritty 
beds  at  base.  Thickness  1,800  ft.  Uncon.  overlies  Eureka  qtzite  and  underlie 
Nevada  Is.  (Dev.). 

The  fm.  contains  Sil.  fossils  (of  Niagaran  age)  in  upper  part,  and  Upper 
Ord.  fossils  (of  Richmond  and  probably  Maysvllle  age)  in  lower  part. 

Type  loc..  Lone  Mtn.  18+  mi.  NE.  of  Eureka.  Has  also  beeu  mapped  by 
S.  H.  Ball  (U.  S.  G.  S.  Bull.  308,  1907)  in  Inyo  Co.,  Calif. 

For  slight  modification  of  definition  see  under  Eureka  qtzite,  E.  Kirk,  1932. 

tLone  Mountain  dolomite. 

Silurian : Mackenzie,  Canada. 

E.  M.  Kindle,  1921  (Canada  Geol.  Surv.  8umm.  Rept.  1920,  pt.  B.  p.  44). 

E.  M.  Kindle,  1936  (Scl.,  n.  8.,  vol.  83,  No.  2140,  pp.  14—15).  North  Nahanna  Jtirfi 
dot.  replaces  Lone  Mtn  dot.  (preoccupied). 
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Lone  Oak  limestone  lentil.  (In  Kincaid  formation.) 

Eocene : Northeastern  Texas  (Hunt  County). 

F.  B.  Plummer.  1033  (Cnlv.  Tex.  Bull.  3232.  pp.  536,  539,  553).  Lone  Oak  le. 
lentil. — Impure  oolitic  Is.  containing  a few  fossils.  Typically  exposed  at  Lone 
Oak  quarry  W.  of  Lone  Oak,  Hunt  Co.  Occurs  near  base  of  Pisgah  memb. 
(upper  memb.  of  Kincaid  fm.),  and  can  be  traced  some  distance  NK.  aud  SW. 
of  Lone  Oak. 

Lone  Star  formation. 

Pre-Cambrian : Southern  British  Columbia  and  northeastern  Washington. 

R.  A.  Daly,  1912  (Canada  Geo!.  Snrv.  Dept.  Mines  Mem.  38.  map  7,  117°  to  117*30*). 
Lone  Star  fm. — Dark-gray  carbonaceous  pbylllte  with  quartz  schist  and  qtzite. 
Overlies  Beehive  fm.  and  underlies  Pend  D’Oreille  schist. 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Kept.  Chief  ABt.  1910,  vol.  2.  p.  158,  tables  at 
pp.  178,  194).  Lone  Star  fm. — Chiefly  dark-gray  or  greenish-gray,  often  carbona- 
ceous pbylllte,  with  some  lighter-tinted  greenish  sericlte-quartz  schist  and  thin  beds 
of  light-gray  qtzite.  Extremely  metamorphosed.  Thickness  2.000  ft.  Top  fm.  of 
Summit  series.  Overlies  Beehive  fm.  with  apparent  conformity.  Named  for  ex- 
posures on  E.  slope  of  Lone  Star  Mtn,  [B.  C.  ?].  (Assigned  to  Middle  Camb.  but 
correlated  with  Striped  Peak,  Klntlu,  Sheppard,  and  other  fms.  which  U.  8.  G.  S. 
classifies  as  pre-Camb.] 

tone  Tree  white  layer. 

Name  applied  by  W.  D.  Matthew  and  W.  Granger  (Am.  Mus.  Nat.  Hist 
Mem.,  vol.  9.  1909,  p.  295)  to  “a  persistent  calc,  stratum”  marking  base  of 
their  horizon  I>  of  Bridger  fm.  in  Brldger  Basin,  Wyo.,  the  Brldger  being 
divided  by  them  into  (descending)  Bridger  E (500  ft.  thick),  D (375 
ft.),  C (350  ft.),  B (450  ft.),  and  A (200  ft.). 

ttone  Wolf  sandstone. 

Permian:  Southwestern  Oklahoma  (Kiowa  County). 

L.  T.  Patton,  1920  (Am.  Jour.  Sci.,  5th,  vol.  12,  pp.  194-196).  Approx.  100  ft.  be- 
low the  dol.  ledges  forming  lop  part  of  Double  Mtn  fm.  In  N.  part  of  Kiowa  Co. 
is  a series  of  ss.  ledges  whose  strike  is  approx,  parallel  to  that  of  the  dol.  ledges. 
This  ns.  is  gray  and  calc.,  and  varies  from  thln-bedded  to  rather  massive  ledges 
3 and  4 ft.  thick.  As  many  as  three  ledges  separated  by  sh.  occur  in  some  locali- 
ties. Forms  basal  memb.  of  Double  Mtn  fm.  Rests  on  red  and  gray  shales  of 
Clear  Fork  fm.  These  ss.  ledges  were  mapped  by  writer  In  summer  of  1922  and  In 
the  unpublished  rept  rendered  to  Okla.  Gcol.  Survey  it  was  suggested  that  name 
Lone  Wolf  be  given  to  them  on  account  of  their  development  near  town  of  Lone 
Wolf.  In  a recent  publication  (Gould,  C.  N.,  A.  A.  P.  G.  Bull.,  vol.  7,  No.  3,  p. 
325.  1924)  the  name  Duncan  ss.  has  been  proposed  for  these  beds,  for  reason  that 
It  is  thought  they  are  NW.  extension  of  strata  described  by  Wegemann  in  Stephens 
Co.  A reference  to  Wegemann's  paper  cited  in  this  connection  shows,  however, 
that  Wegemann  did  not  propose  any  name  for  these  strata.  The  name  Duncan 
has  also  been  previously  proposed  for  a fm.  In  Canada.  For  these  reasons  the 
name  Lone  Wolf  [sandstone]  Is  used  in  this  paper. 

Duncan  ss.  was  adopted  by  U.  S.  Geol.  Survey  in  1924,  Canadian  geologic 
fms.  that  do  not  cross  the  bdy  being  treated  as  foreign. 

Long  Beards  Riffs  sandstone. 

Upper  Devonian:  Western  New  York. 

D.  D.  Luther,  1902  (N.  Y.  State  Mus.  Bull.  52,  p.  619).  A band  of  flags  and  thin 
*88.  that  appear  in  N.  wall  of  ravine  above  the  falls  at  Wiseoy,  and  in  the  sides 
and  bottom  of  the  river  channel  1 ml.  S.  of  Fillmore,  where  they  form  “Long 
Beards  riffs.”  The  lowest  coarse  sss.  with  fossils  of  Chemung  group  in  immediate 
vicinity  of  Genesee  River. 

J.  M.  Clarke,  1902  (N.  Y.  State  Mus.  Bull.  52.  pp.  630-031).  [The  name  Long 
Beard's  riffs  appears  In  his  Genesee  River  section  as  lying  a short  distunce  above 
Wiseoy  shales,  and  Is  assigned  to  Chemung.] 

J.  M.  Clarke,  1903  (N.  Y.  State  Mils.  Hdb.  19.  p.  25  and  chart).  Long  Beards  riffs 
ss.  is  basal  memb.  of  Chemung  series  in  Allegany  Co. 
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C.  A.  Hartnagel,  1912  (N.  Y.  State  Mua.  Hdb.  19,  pp.  84-85).  Jjong  Boards  Biffs  u 
la  from  the  riffs  on  Genesee  River  in  Allegany  Co.,  8 ml.  S.  of  Portage.  Is  Unr?« 
fm.  in  Genesee  River  section  in  which  Chemung  brachiopods  have  been  found.  B*j 
not  been  traced  far  from  type  section.  Is  probably «=  Shumla  as.  of  Lake  Erie  iec- 
tion.  Overlies  Wiscoy  sh. 

G.  H.  Chadwick,  1924  (N.  Y.  8tate  Mus.  Bull.  251,  pp.  149-157),  applied  Dunkirk  sk 
to  the  160  ft.  of  black  shales  overlying  Wiscoy  sh.  In  Cattaraugus  Co.,  and  stated 
that  the  fosailiferous  Long  Beard  Riff  «.  Is  included  in  the  ssa.  that  occupy  lower 
half  of  Dunkirk  sh. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  407).  The  sss.  In  Dunkirk  black 
sh.  Increase  until  E.  of  Genesee  Valley  very  little  black  sh.  remains  In  lower  150 
ft.  of  aren.  beds  with  full  Chemung  fauna,  and  these  beds  are  called  Canaaeraga  it 
These  sss.  include  Longbeards  Riffs  ss. 

tLong  Branch  sand. 

Eocene:  Eastern  New  Jersey. 

S.  Weller,  1905  (N.  J.  Geol.  Surv.  Ann.  Rept.  1904,  pp.  147,  157,  and  Jour.  Geo!, 
vol.  13,  p.  76).  If  It  Is  thought  worth  while  to  designate  the  “yellow  sand 
facies  of  Vincentown  fm.  by  a separate  name,  it  may  be  called  the  Long  Brands 
sand,  as  has  been  suggested  [unpublished]  by  Knapp.  The  fauna  is-=that  c-f 
Vincentown  limesand. 

A geographic  name  for  this  facies  of  Vincentown  sand  has  been  deemed 
unnecessary,  and  “Long  Branch  sand”  is  not  In  use. 

Long  Canyon  member  (of  Las  Posas  formation). 

Pleistocene:  Southern  California  (Ventura  County). 

E.  D.  Pressler,  1929  (Unlv.  Calif.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  18,  No.  13.  pp 
325-345).  Long  Canyon  memb.  (also  Long  Canyon  horizon). — Cross-bedded  sand- 
some  thin  layers  of  calc,  sand,  and  a group  of  tan  to  yellow,  flne-gralned  Band- 
Thickness  200+  ft.  Upper  part  of  Las  Poftag  fm.  Contains  a warmer  water 
(marine  Pleist.)  fauna  than  underlying  Kalorama  memb.  Occurs  in  Long  Canyon, 
on  8.  slope  of  South  Mtn,  Ventura  Co.  Correlates  with  Upper  8an  Pedro. 

Long  Creek  limestone. 

Pennsylvanian:  Southeastern  Nebraska  and  northeastern  Kansas. 

G.  R.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  84,  85,  88).  Long  Creek 
la. — Named  for  exposures  on  Longs  Creek,  at  foot  of  bluff  W.  of  cemetery  at  Au- 
burn, Nemaha  Co.,  Nebr.  Usually  weathers  buff  to  yellowish,  somewhat  cavernous 
and  irregular.  Thickness  3)4  to  5 ft.  in  Nebr.  and  3 to  6 ft.  in  NE.  Kans.  Un- 
derlies Johnson  sh.  and  overlies  Hughes  Creek  sh.,  all  in  Elmdale  sh.  memb. 

G.  E.  Condra,  1985  (Nebr.  Geol.  Surv.  Paper  No.  8,  p.  8),  extended  Foraker  Is.  Into 
Nebr.  and  divided  it  into  (descending)  : Long  Creek  Is.,  3 to  6 ft. ; Hughes  Creek 
sh.,  36  to  38  ft. ; and  Americus  Is.,  2 to  3 ft. 

R.  C.  Moore,  1936  (Kans.  Geol.  8urv.  Bull.  22).  transferred  this  unit  to  Perm. 
This  change  in  Perm.-Penn.  bdy  has  not  been  considered  by  U.  S.  Geol.  8urvey  for 
its  publications. 

See  Kans.-Nebr.  chart  compiled  by  M.  G.  Wllmarth,  1936. 

Longdate  limestone. 

Lower  Devonian:  Central  western  Virginia. 

R.  J.  Holden.  1920  (Geol.  Soc.  Am.  Bull.,  vol.  81.  p.  137).  Ijongdale  la. — Top  memb. 
of  Lewistown  Is.  Thickness  50  to  80  ft.  Has  two  lithologic  phases — (1)  a flint- 
free  Is.  30  to  50  ft.  thick,  and  (2)  flinty  Is.  20  to  30  ft.  thick.  Is  correlated  with 
Becraft  Is.  Overlies  Craigsville  Is.  [Probably  named  for  Longdale,  Alleghany  Co  ] 

Longfellow  limestone. 

Lower  Ordovician  ( Beekmantown ) and  Upper  Cambrian:  Southeastern 
Arizona  ( Clift  on-Morenci  region). 

W.  Llndgren,  1905  (U.  S.  G.  S.  P.  P.  43).  Longfellow  la. — Consists  of  lss.,  usually 
more  or  less  dolomitic  and  gradually  growing  more  siliceous  near  lower  limit. 
Upper  150  ft.  always  form  a prominent  bluff  of  brownish  Is. ; lower  250  ft.  contain 
more  shaly  strata.  Rests  conformably  on  Coronado  qtzites,  from  which  it  is  in 
places  separated  by  an  intrusion  of  porphyry.  Is  conformably  overlain  by  Morenci 
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ah.  Is  exposed  in  Longfellow  incline  and  Longfellow  mine,  Morencl  diet.  Walcott 
Rays  fossils  from  near  base  may  be  Camb.  Fossils  from  top  are  early  Ord.  accord- 
ing to  Ulrich. 

Long  Grove  series. 

U.  S.  G.  S.  Bull.  191,  1902,  p.  244.  Misprint  for  Lone  Grove  series. 

tLong  Island  division. 

W.  W.  Mather,  1843  (Geol.  N.  Y.t  pt.  1,  p.  246).  The  strata  that  belong  to  the 
tertiary  epoch,  if  they  exist  on  Long  Island,  as  they  probably  do,  will  in  this 
report  be  embraced  In  the  description  of  the  Long  Island  dlv.  Consists  of  clay, 
sand,  gravel,  and  pebbles. 

See  Far  Rockaicay  gravels. 

Long  Lake  series. 

Middle  Devonian:  Northeastern  Michigan  (Presque  Isle  and  Alpena  Coun- 
ties). 

A.  W.  Grabau,  1902  (Mich.  Geol.  Surv.  Kept.  1901,  p.  184).  Long  Lake  series. — 
Shales  and  thln-bedded  las.,  298  ft.  thick,  exposed  N.  and  8.  of  Long  Lake.  Under- 
lies Alpena  Is.  and  overlies  Bell  shales;  all  included  in  Traverse  group. 

W.  A.  VerWiebe,  1927  (Papers  Mich.  Acad.  Sci.,  Arts,  and  Lett.,  vol.  7,  pp.  181-192), 
redefined  Alpena  Is.  by  adding  to  Its  base  91  ft.  of  Is.  included  in  Long  Lake 
series  by  Grabau.  He  Btated  that  these  90  ft.  of  beds  are  same  type  of  rock  as 
Alpena  Is.  of  Grabau,  and  that  there  is  no  good  reason  for  not  including  them  in 
the  Alpena.  He  restricted  Long  Lake  to  members  Nos.  7 to  14  of  Churchill  well, 
aud  placed  max.  thickness  at  196  ft. 

E.  R.  Pohl,  1930  (U.  8.  Nat.  Mus.  Proc.,  vol.  76,  art.  14,  p.  25),  reporting  from 
unpublished  ms.  of  A W.  Grabau,  showed  Long  Lake  beds  (top  memb.  of  Presque 
Isle  series)  as  separated  from  BeU  shales  (basal  memb.  of  Presque  Isle  series) 
by  Grand  Lake  Is.  memb.  of  Presque  Isle  series. 

A.  8.  Warthin,  Jr.,  and  G.  A Cooper,  1935  (Wash.  Acad.  8ci.  Jour.,  vol.  25,  No.  12, 
pp.  524—526),  redefined  Long  Lake  stage  by  including  In  its  top  the  lower  part  of 
Alpena  Is.  of  VerWiebe  (which  they  named  Killians  Is.)  and  by  treating  Rockport 
Is.  as  a distinct  fm.  underlying  Long  Lake  stage  and  overlying  Bell  sh.  (8ee  1935 
entry  under  Traverse  fm.) 

Probably  named  for  Long  Lake,  in  Presque  Isle  and  Alpena  Counties. 

Long  Lake  gneiss. 

Pre-Cambrian:  Long  Lake  quadrangle,  Adirondack  Mountains,  New  York. 

H.  P.  Cushing,  1907  (N.  Y.  State  Mus.  Bull.  115,  pp.  403-469).  Long  Lake  gneiss 
for  most  part  consists  of  two  sharply  contrasted  varieties  of  gneiss,  both  unques- 
tionably of  igneous  origin,  and  without  sed.  admixture.  Frequent  Intermediate 
varieties  occur.  Varies  in  composition  from  a red  granitic  gneiss  to  a black 
gabbroic  one.  Black  amphibolitic  gneisses  constitute  20  to  30  percent  of  mass. 
Age  relations  to  Grampus  gneiss  and  Plercefield  gneiss  undetermined. 

H.  I.  Ailing.  1919  (Am.  Jour.  Sci.,  4th,  voL  48,  pp.  47-68).  CuBhlng’s  Long  Lake 
gneiss  is  the  ancient  granite  that  he  later  assigned  to  the  Laurentian,  with  the 
associated  metagabbro  chiefly  as  Inclusions. 

Named  for  exposures  on  both  sides  of  Long  Lake,  Hamilton  Co. 

Long  Lake  diorite. 

Pre-Cambrian : Ontario. 

B.  C.  Freeman,  1934  (Jour.  Geol.,  vol.  42,  No.  1,  p.  29). 

Longmeadow  sandstone.  (In  Newark  group.) 

Upper  Triassic : Central  Massachusetts  and  Connecticut. 

B.  K.  Emerson,  1891  (Geol.  Soc.  Am.  Bull.,  vol.  2,  pp.  451—456).  Longmeadow 
brownstome  or  the  fucoldal  ss.  A central  area  of  sss.  in  the  Triassic  of  Mass. 

B.  K.  Emerson,  1898  (U.  8.  G.  8.  Holyoke  folio,  No.  50;  see  also  U.  8.  G.  8.  Mon. 
29).  The  deposits  of  the  Juratrlas  comprise  four  sediments,  which  are  partly 
contemp.,  namely:  Mount  Toby  cgl.,  a very  coarse  basal  cgl.  of  sL  and  crystalline 
rocks,  along  eastern  shore;  Bugarloaf  ss.  or  cgl.,  a coarse  feldspathic  ss.  and  cgl. 
(4,660  ft.  thick)  on  western  shore ; Longmeadow  ss.,  a medium-grained  feldspathic 
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f err  tig  I non*  ss.  (1.000  ft.)  : and  Chicopee  eh.,  a sandy  carbonaceous  sh.  (200?  ft 
which  accumulated  in  central  channel  of  the  bay.  These  were  cut  through  by 
volcanic  eruptions  of  three  distinrt  periods,  the  earlier  two  represented  by  tfc* 
interstra tided  lava  beds  (.’150  ft.)  of  Holyoke  diabase  and  the  Granby  tuff , an  agrl 
of  diabase  (580  ft.)  interstra tided  with  the  [Longmeadow]  ss.,  and  the  latest  by 
the  volcanic  cores  and  dikes  of  Blackrock  diabase.  The  Longmeadow  ss.  de- 
posited in  the  shallower  and  quieter  off-Bhore  area,  end  in  the  central  zone  oi 
this  latter  area,  where  the  basin  was  widest,  the  still  finer  Chicop«*e  sh.  was  laid 
down. 

B.  K.  Emerson,  1917  (U.  S.  G.  S.  Bull.  597,  pp.  91.  94-97 1.  Lonffmeadoic  **..  nam'd 
for  occurrence  at  Longmeadow,  Mass.,  represents  an  offshore  facies  of  the  sedlmes: 
spread  over  bottom  of  the  Triassic  valley.  It  is  a quartaose  brownstone.  common  -, 
somewhat  feldspathic,  and  is  cemented  mainly  by  iron  oxide.  Abounds  In  ferrugi- 
nous concretions.  Many  layers  are  covered  with  tracks  of  animals  of  every  tdie. 
ripple  marks,  mud  cracks,  raindrop  impressions,  and  a multitude  of  other  umy 
plained  markings.  Is  a fm.  of  Newark  group.  Overlies  and  is  in t orbed ded  with 
upper  part  of  Sugnrloaf  arkose  to  W.  and  Mount  Toby  cgl.  to  E.  Middle  and  upper 
part  is  contemp.  with  Chicopee  sh.  Includes  Holyoke  diabase  (flow)  and  Hampden 
diabase  (flow).  Upper  part  is  contemp.  with  Granby  tuff  (and  from  description  it 
appears  to  include  the  *‘rusty  sands”  overlying  Granby  tuff,  mentioned  in  quotation 
under  1917  entry  under  Chicopee  sh.]. 

tLong  Mountain  series. 

Pre-Cambrian  (Llano  series)  : Central  Texas. 

T.  B.  Comstock  and  E.  T.  Dumbie,  1890  (Tex.  Geol.  Surv.  1st  Ann.  Kept.,  pi.  3. 
pp.  Iv,  Ivl,  255-287).  Long  Aftn  series. — Hornblende  and  pyroxene  schists,  schist? 
containing  garnets,  and  with  these  steatite  or  soapstone,  actlnollte,  etc.  Overlie> 
Lone  Grove  series  and  probably  underlies  Bodeville  series.  Included  in  Burnetac 
system. 

Same  as  Pack  sad  die  schist. 

Named  for  Long  Mtn,  Llano  Co. 

Long  Point  series. 

Middle  Ordovician : Newfoundland. 

C.  Schuchert  and  C.  O.  Dunbar,  1934  (5col.  Soc.  Am.  Mem.  1,  p.  89). 

Long  Pond  formation. 

Cambrian : Newfoundland. 

B.  F.  Howell,  1925  (Bulls.  Am.  Pal.,  vol.  11,  No.  43,  p.  59). 

Long  Rapids  shale. 

Devonian : Ontario. 

T.  E.  Savage  and  F.  M.  Van  Tuyl,  1919  (Geol.  Koc.  Am.  Bull.,  vol.  30,  pp  341 
373,  377). 

Longs  Peak  granite. 

Pre-Cambrian:  Central  northern  Colorado  (Larimer  County). 

M.  B.  Fuller.  1924  (Jour.  Geol..  vol.  32,  pp.  51-63).  Coarse  pinkish  granite  with 
well-defined  tabular  crystals  of  feldspar.  Intrudes  Big  Thompson  schist  and  is 
Intruded  by  Mount  Olympus  granite.  Named  for  the  famous  peak,  a large  pan 
of  whose  bulk  is  made  of  this  porphyrltic  granite. 

Long  Trail  shale  member  (of  Great  Blue  limestone). 

Mississipplan  (upper)  : Central  northern  Utah  (Oquirrh  Mountains  region' 

J.  Oilluly,  1932  (U.  S.  G.  S.  P.  P.  173).  Long  Trail  sh.  memb.  of  « Great  Blue*9  U.— 
Black  carbonaceous  sh.,  85  ft.  thick,  lying  about  500  ft.  above  base  of  “Great 
Blue”  Is.  Named  for  excellent  exposures  at  head  of  Long  Trail  Gulch,  in  Ophir 
Canyon,  Fairfield  quad. 

Longview  limestone. 

Lower  Ordovician  (early  Beekinantown) : Northern  Alabama  and  eastern 
Tennessee. 

E.  0.  Ulrich,  1924  (Tenn.  Dept.  Ed..  Dlv.  Geol.  Bull.  28,  p.  34,  aud  Bull.  31,  p.  16). 

[ Longview  dol.  used  in  chart  for  1,000  ft.  of  beds  underlying  fUpper  Canadian 
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and  uncon.  overlying  Chepultepec  dol.  in  W.  part  of  Valley  of  Tcnn.  and  about 
same  thickness  in  Knoxville  trough  of  Tenn.] 

C.  Butts,  1926  (Ala.  Geol.  Surv.  Spec.  Rept.  No.  14).  Longview  Is. — Cherty  Is.  and 
dol.,  mostly  Is.,  thick  bedded  and  of  light-gray  color.  The  chert,  is  compact  but 
brittle  and  fragile,  and  differs  from  chert  of  underlying  Chepultepec  dol.,  which  is 
mealy  and  cavernous.  Thickness  about  500  ft.  Conformably  underlies  Newala  Is. 
and  uncon.  overlies  Chepultepec  dol.  Contains  fossils  characteristic  of  div.  D 
of  Beekmantown  of  N.  Y.  Named  for  fact  that  town  of  Longview,  Shelby  Co., 
Ala.,  is  located  on  a rather  wide  area  of  the  fm.  Best  exposures  are  on  Little 
Cahaba  River,  In  sec.  17,  T.  24  N.,  R.  11  E. ; on  Buck  Creek  btw.  Helena  and 
Pelham  ; and  in  Cahaba  Valley  just  N.  of  reservoir  of  Birmingham  waterworks  In 
NEfc  sec.  16,  T.  18  8.,  R.  1 W. 

Longwood  shale. 

Silurian:  Northern  New  Jersey  and  southeastern  New  York. 

N.  H.  Darton,  1894  (Geol.  Soc.  Am.  Bull.,  vol.  5,  pp.  367.  382,  383).  J.ongirood  red 
shales. — Red  beds,  with  green  to  buff  layers,  which  break  into  sh.  on  exposure, 
overlain  by  about  12  ft.  of  light-colored  thin-bedded  qtzltes.  Thickness  150  ft. 
Underlie  Waterlime  menib.  (Decker  Is.]  of  Helderberg  Is.  [broad  usage  of 
Helderberg]  and  grade  into  underlying  Greeu  Pond  cgl.  Named  for  fact  the  most 
extensive  exposures  are  along  Longwood  Valley  E.  of  Milton  [Morris  Co.,]  N.  J. 

According  to  C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  54),  the 
Longwood  sh.  is  in  part,  or  perhaps  wholly,  the  strut,  equiv.  of  High 
Falls  sh.  and  may  include  also  the  horizon  of  Binnewater  ss. 

C.  K.  and  F.  M.  Swartz,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  657).  Bloomsburg 
red  ah.  of  NE.  Pa.  In  continuous  with  Longtcood  red  an.  of  N.  J.  and  High  Falla 
red  beds  in  SE.  N.  Y.  One  name  should  be  used  for  the  fm.,  and  Bloomsburg  has 
priority. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10,  p.  342).  Longicond  shales  (the  red 
sh.  above  the  Shawangunk  in  Orange  Co.,  N.  Y.,  and  in  N.  J.)  are  considered  = High 
Fails  sh.  and  perhaps  Binnewater  ss.  also.  Assigned  to  Cayugan. 

Lonsdale  limestone  member  (of  McLeansboro  formation). 

Pennsylvanian:  Central  western  Illinois  (Peoria  region). 

A.  H.  Worthen.  1882  (Econ.  Geol.  111.,  vol.  3,  p.  258),  in  description  of  Is.  exposed 
at  Lonsdale  quarries,  Peoria,  in  two  places  culled  the  bed  Lonsdale  Is. 

L.  E.  Young,  1916  (111.  Geol.  Surv.  Cooperative  Coal  Min.  Ser.  Bull.  17,  pp.  23-24). 
Lonsdale.  Is. — In  Longwall  dist.  consists  of  (1)  15  ft.  of  slightly  argill.  and  more 
flaggy  rock  in  which  concretionary  structures  cam  nearly  always  be  detected  ; under- 
lain by  5 ft.  of  firmly  cemented,  largely  organic  Is.,  in  beds  6 in.  to  1%  ft.  thick. 
Lies  50  to  75  ft.  above  coal  No.  7 and  lower  than  LaSalle  Is. ; all  Included  in 
McLeansboro  fm. 

G.  H.  Cady,  1921  (III.  Geol.  Surv.  Cooperative  Min.  Ser.  Bull.  26,  p.  37  and  later 
pages).  Lonsdale  Is.  of  Peoria  dist.  is  same  as  Rock  Creek  Is.  of  Springfield  dist. 
Has  been  traced  into  Fulton,  Bureau,  Livingston,  and  LaSalle  Counties.  Not 
identified  S.  of  Sangumon  Co.  It  is  7 to  15  ft.  thick  and  lies  30  to  75  ft.  above 
coal  No.  7,  the  characteristic  interval  being  60  ft.  It  lies  lower  In  section  than 
coal  No.  8.  At  Peoria  It  is  20  ft.  thick.  Named  for  exposures  at  old  Lonsdale 
quarries,  Peoria. 

T.  E.  Savage,  1921  (III.  Geol.  Surv.  Ext.  from  Bull.  38),  placed  Lonsdale  Is.  50  to 
60  ft.  above  coni  No.  7. 

H.  R.  Wattless,  1931  (Geol.  Soc.  Am.  Bull.,  vol.  42,  p.  804),  gave  thickness  of 
Lonsdale  Is.  as  25  to  35  ft.;  placed  Its  top  85 ± ft.  below'  base  of  Carlinvillc  Is., 
and  30 ± ft.  below  coal  No.  8;  and  placed  its  base  45  + ft.  above  coal  No.  7. 

lookout  sandstone.  (In  Pottsville  group.) 

Pennsylvanian:  Northeastern  Alabama,  northwestern  Georgia,  and  southern 
Tennessee. 

C.  W\  Hayes,  1892  (Ala.  Geol.  Surv.  Bull.  4.  pp.  49-51).  Lookout  ss. — Argill.  sh. 
or  fire  clay,  sandy  sh.  and  ss..  with  10  to  70  ft.  of  cgl.  [ Sewanee  cgl.]  at  top. 
Thickness  50  to  600  ft.  In  thicker  portions  contains  at  least  two  coal  seams.  In 
places  of  workable  thickness.  Basal  fm.  of  Coal  Measures.  Overlies  Bangor  Is. 
und  underlies  Walden  ss.  Is  = Lower  Coal  Measures  and  Millstone  grit  of  Smith. 
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Lower  part  of  Pottavllle  group.  Is=Sewanee  cgl.  above  and  Gizzard  fm 
below,  of  central  Tenn. 

Named  for  exposures  on  Lookout  Mtu,  NE.  Ala.  and  NW.  Ga. 

Lookout  schist. 

Pre-Cumbrian:  Southeastern  Wyoming  (Medicine  Bow  Mountains). 

E.  Black  welder.  1926  (Geol.  8oc.  Am.  Bull.,  vol.  37.  pp.  020,  623.  034).  Lock'* 
schixt. — Chiefly  finely  laminated  greenish-gray  quartz-sericite-chlorlte  schist  coe 
taining  small  amounts  of  biotite ; interbedded  with  many  layers  of  metaqtzite.  a 
few  of  brown  marble,  and  one  of  gray  magnetite  schist.  Thickness  1.200  ft- 
formably  underlies  Sugarloaf  metaqtzitc  and  conformably  overlies  Medicine  Peak 
metaqtzite.  Exposed  on  SE.  shore  of  Lookout  Lake.  Assigned  to  early  Algonkur 

t Lookout  Mountain  sandstone. 

Name  applied  by  S.  W.  McCallle  (Ga.  Geol.  Surv.  Bull.  12,  1904)  to  Look 
out  ss. 

Loomis  Peak  dacites. 

See  under  Divide  Peak  andesite. 

Loon  Lake  granite. 

Mesozoic:  Northeastern  Washington  (Stevens  County). 

C.  E.  Weaver.  1020  (Wash.  Geol.  Surv.  Bull.  20,  p.  87.  map).  Loon  Lake  gramU  — 
Mesozoic  batholitblc  mass,  intrusive  into  Stevens  series.  Probably  underlies  wlK+ 
county.  Essentially  potash,  feldspar,  quartz,  piagloclase.  biotite.  and  hornblen>> 
the  relative  proportions  of  which  vary  greatly  in  short  distances.  Extends  S.  Mil 
SW.  of  Loon  Lake  in  isolated  patches  us  far  W.  as  junction  of  Spokane  and 
Columbia  Rivers. 

Loon  River  shale. 

Upper  Cretaceous:  Canada  (All>erla  and  Northwest  Territory). 

It.  G.  McConnell,  1893  (Canada  Geol.  Surv.,  n.  s.,  vol.  5,  pt.  1,  pp.  41 D,  53D.  56I»- 

57D) . 

Lopez  fanglomerate. 

Quaternary:  Southern  California  (San  Gabriel  Mountains). 

M.  L.  mil,  1930  (Calif.  Unlv.  Pub.,  Dept.  Geol.  Sci.  Bull.,  vol.  19,  No.  6,  pp.  141. 
144).  Lopez  fm. — The  older  and  topographically  higher  Quat.  fungi.,  which  blan- 
kets part  of  ridge  tops  on  either  side  of  Lopez  Canyon.  Composed  of  subnngular  and 
poorly  sorted  fragments  of  gneiss  and  granitic  rocks  up  to  2 ft.  diani.  Is  of 
browner  color  than  the  younger  Kagel  fm.  Overlies  Saugus  fm.  with  angular 
uncon. 

Loranger  series. 

Pre-Cambrian : Quebec. 

F.  F.  Osborne.  1935  (Quebec  Bur.  Mines  Kept.  Minister  Mines  1934-35,  pt.  K,  pp.  18, 
26,  map). 

Lorette  formation. 

Middle  Ordovician:  Eastern  New  York. 

P.  E.  Raymond,  1916  (Harvard  Coll.  Mus.  Comp.  Zool.  Bull.,  voL  56,  p.  257).  [In 
diagram  on  this  page  the  Glens  Falls  [Is.]  of  Trenton  Falls  and  Dolgeville  mc 
tions  is  shown  resting  on  Lorette,  which  overlies  Leray  f Is.  memb.  of  Lowville  1*.] 

Loretto  slate. 

Pre-Cambrian  (upper  Huronian)  : Northwestern  Michigan  (Menominee  dis- 
trict ) . 

R.  C.  Allen,  1919  (Am.  Inst.  Min.  Met.  Bngrs.  Bull.  153,  p.  2598).  Loretto  at— 
Slates,  0 to  500  ft.  thick.  Included  In  Banbury  si.  of  Bayley,  but  here  included  te 
Vulcan  group  and  in  Middle  Huronian.  Conformably  overlies  Curry  iron-heariw 
memb.  and  underlies  (in  places  conformably  and  in  other  places  uncon.)  Hunbury 
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■I.  [ restricted].  There  are  doubtless  man;  places  where  Hanbury  sL  (restricted] 
la  In  undoubted  contact  with  Curry  fm„  In  apparent  conformity.  There  are  doubt- 
less alao  places  where  Loretto  si.  Is  In  apparent  conformity  with  the  Hanbury. 
Best  developed  on  property  of  Loretto  mine. 

Loretto  moraine. 

Pleistocene  (Wisconsin  stage):  Southern  Minnesota. 

F.  Leverett,  19.12  (U.  8.  G.  S.  P.  P.  161,  p.  85).  Included  in  Crow  River  morainic 
system.  Village  of  Loretto.  Ileni, spin  Co.,  stands  on  this  moraine. 

Lorrain  series. 

I're-Cambrian  (Huronian)  : Quebec  and  Ontario. 

Robt.  Harvle,  Jr.,  1911  (Quebec  Dept.  Colonization,  Mines,  and  Fisheries,  Mines 
Branch,  pp.  9,  19). 

Lorrain  granite. 

Pre-Cambrian : Ontario. 

W.  G.  Miller,  1913  (Ontario  Bur.  Mines  Rept.,  vol.  19,  pt.  2,  p.  70). 

Lorrain  quartzite. 

Pre-Cambrian : Ontario. 

W.  H.  Collins,  1917  (Canada  Geol.  Surv.  Mem.  95,  p.  71).  Included  In  Cobalt 
series. 

Lorraine  group. 

Upper  Ordovician : New  York  and  Ontario. 

E.  Emmons,  1842  (Geol.  N.  Y.,  pt.  2.  dlv.  4,  geol.  2d  dist.,  pp.  119-123,  401,  429). 
[See  second  item  under  Pulaski  sh.  1 

As  defined  by  Emmons  in  above-cited  rept,  and  us  since  applied  by  most 
geologists,  Lorraine  included  Pulaski  shales  and  Frankfort  si.  of  Vanuxem, 
and  is  a synonym  of  tHudson  Itiver  group  and  tHudson  River  sh.  Rut 
a few  geologists  have  used  the  name  as  a synonym  of  Pulaski,  and  a 
few  have  included  the  Utica  in  tHudson  River  group.  Repts  give  thick- 
ness of  Pulaski  sh.  as  400  ft.  and  of  Frankfort  sh.  as  300-1,800  ft. 

In  1908  (Sci.,  n.  s.,  vol.  28,  pp.  346-348)  G.  II.  Chadwick  stated  that  Oswego 
ss.  constitutes  merely  the  closing  episode  of  Lorraine  div.  In  1916 
(Canada  Dept.  Mines,  Geol.  Surv.  Mem.  83,  pp.  4-13)  A.  F.  Foerste  ex- 
tended Lorraine  to  include  at  top  “Salmon  River  ss.  I— Grey  ss.  of 
Oswego),"  stating  that  this  ss.  is  merely  the  upper  less  fossillferous  part 
of  the  Lorraine:  and  he  excluded  Frankfort  sh.  at  base,  stating  that  no 
evidence  had  been  found  of  presence  of  Frankfort  sh.  at  Lorraine ; that 
the  Frankfort  contains  an  impoverished  Utica  fauna  with  some  Trenton 
elements,  and  is  unknown  W.  of  Rome.  But  in  1924  (Canada  Dept.  Mines, 
Geol.  Surv.  Mem.  138)  Foerste  appears  to  exclude  Oswego  ss.  from 
Lorraine. 

In  1925  (N.  Y.  State  Mus.  Bull.  258 1 R.  Rucdemann  treated  the  Lorraine  as 
a group,  including  all  beds  underlying  Oswego  ss.  and  overlying  Utica  sh., 
and  he  introduced  several  new  names  for  subdivisions  of  the  group  in 
different  parts  of  the  State.  He  included  in  it  (descending)  Pulaski  sh.. 
Moose  Creek  beds,  Wood  Creek  hods.  Whetstone  Gulf  sh.,  Atwater  Creek 
sh.,  Deer  River  sh.,  and  the  in  part  contemp.  Indian  Ladder  beds  and 
Frankfort  sh.  He  also  proposed  that  “Lorraine  gulf  be  considered  as 
type  section,  and  he  correlated  the  Lorraine  with  lower  part  of  the  Mays- 
ville  group  and  the  Eden  of  Ohio.  Geologists  generally  nre  agreed  that 
the  Lorraine  is  of  pre- Richmond  age. 
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Lor  Angolan  epoch. 

Pleistocene:  Southern  California. 

O.  H.  Hershey,  1902  (Calif.  Unlv.  Pub..  Dept.  Geol.  Bull.,  vol.  3,  pp.  1—29).  Los 
Angelan  epoch  [erosion). — Represented  by  valley  of  Los  Angeles  River  in  city  of 
Los  Angeles.  The  three  middle  terraces  of  8an  Pedro  Hill  belong  to  this  epoch, 
which  preceded  San  Pedran  epoch  and  followed  Red  Bluff  epoch.  [See  under 

Sierran.  J 

Los  Cerritos  beds. 

See  under  Deadman  Island  bed*. 

Losee  diorite  gneiss. 

Pre-Cambrian : Northern  New  Jersey  and  eastern  Pennsylvania. 

A.  C.  Spencer,  1908  (U.  8.  O.  S.  Franklin  Furnace  folio.  No.  161).  The  group  of 
foliated  granitoid  rocks  here  called  Losee  gneiss  includes  “Losee  Pond  granite**  of 
Wolff  and  Brooks.  They  consist  of  more  or  less  foliated  medium-  to  coarse-grained 
granular  rocks,  in  texture  closely  resembling  granite.  They  are  mainly  light  in 
color  and  In  many  weathered  exposures  nearly  white.  Distinguished  lithologically 
from  the  varieties  of  Byram  gneiss  in  containing  oligoclase  (soda-lime  feldspar’ 
Instead  of  raicrocllne  or  microperthite  (potash  feldspars).  Differ  from  Pochuck 
gneiss  In  that  they  contain  much  quarts  and  only  minor  amounts  of  dark  mineral*. 
Regarded  as  an  intrusive  igneous  rock  younger  than  Franklin  Is.  and  Pochuck 
gneiss,  which  they  intrude.  Relation  to  Byram  gneiss  not  known,  but  the  Pochuck 
is  cut  by  granite  and  by  masses  of  pegmatite.  Named  for  development  around 
Pond,  Sussex  Co. 

The  Losee  gneiss  (predominantly  diorite  gneiss)  is  now  considered  ns  prob- 
ably older  than  Byram  gneiss  (predominantly  granite  gneiss).  It  is 
classified  by  E.  B.  Knopf  and  A.  I.  Jonas  (U.  S.  G.  S.  Bull.  799,  correlation 
chart,  1929)  as  post-Glenarm.  Intrudes  Franklin  Is.  and  Pickering  gneiss. 

t Losee  Pond  granite. 

Pre-Cambrian : Northern  New  Jersey. 

J.  E.  Wolff  and  A.  H.  Brooks,  1898  (U.  8.  G.  S.  18th  Ann.  Kept.,  pt.  2.  p.  4.'i9i. 
Lying  btw.  the  higher  crest  occupied  by  Edison  gneiss  and  extreme  western  crest 
Is  a very  characteristic  and  well-defined  band  of  greenish-white  gmuxsoiri  binary 
granite,  which,  from  Its  exposures  around  Lospp  Pond,  Sussex  Co.,  is  named  Los** 
Pond  granite.  Does  not  differ  much  lithologically  from  the  other  granites  repre 
Rented  by  one  color  on  the  map,  but  it  is  so  isolated  that  it  has  been  thought  best 
to  give  it  a separate  name  and  pattern. 

In  U.  S.  G.  S.  Passaic  folio,  No.  157,  1908,  W.  S.  Bayley  stated  the  Losee 
gneiss  was  called  Losee  Pond  granite  by  Wolff  and  Brooks.  In  U.  S. 
G.  S.  Franklin  Furnace  folio,  No.  161,  1908,  A.  C.  Spencer  stated  that 
Losee  gneiss  includes  Losee  Pond  granite  of  Wolff  and  Brooks. 

Los  Esteros  formation. 

Eocene:  Mexico. 

W.  A.  VerWiebo.  1924  (Am.  Jour.  Scl.,  5th,  vol.  8.  p.  491). 

Los  Guerras  sandstone  member  (of  Fayette  formation). 

Eocene  (upper)  : Northeastern  Mexico  (Tamaulipus,  opposite  Starr  County, 
Texas). 

W.  G.  Kane  and  G.  B.  Glerhart,  1935  (A.  A.  P.  G.  Bull.,  vol.  19,  No.  9,  pp.  13T5. 
1376.  1383.  1387).  Los  Guerras  ss.  memb..  at  base  of  Fayette  fm.  in  section  meas- 
ured on  both  sides  of  Rio  Grande  btw.  Roma  and  Rio  Grande  City  [Starr  Co.],  Tex. 
Consists  of  48  ft.  of  soft  gray  ss.  with  chalcedony-replaced  gastropods  and  thick 
bed  of  oysters  at  top ; large  biscuit-shaped  harder  ss.  masses  in  softer  sandy  matrix 
in  upper  part ; and  lower  part  shows  thin  indurated  hard  brown  layers  as  lenses 
In  soft  gray  ss.  making  outcrop  of  band’d  appearance.  Wnertoardia  in  some 
bedding  planes  near  base.  Crops  out  in  Rio  Grande  at  Los  Guerras.  Tamaulipas. 
Same  as  Salineno  ss.,  which  crops  out  at  Salineno,  Starr  Co.,  Tex. 
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Losh  Run  shale. 

Upper  Devonian:  Southern  central  Pennsylvania  (Perry  County). 

B.  Willard,  1935  (Geol.  Soc.  Am.  Proc.  1934,  p.  123).  [His  table  of  geologic  fms.  in 
Susquehanna  Valley  shows  following  subdivisions  of  Portage  group  (descending)  : 
I’arkbend  ss.  (?),  Trimmers  Rock  as.  (supplants  Ithaca).  Loah  Run  ah.,  Braillier 
ss.-xh.  [see  Brallier  Harrell  sh.,  Burket  sh.  (“Genesee*’),  Tully  Is.  No  further 
explanation  of  Lo*h  Run  ah.  ] 

B.  Willard,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  No.  8,  pp.  1195-1218).  Lonh  Run 
memb.  of  Fort  Littleton  fm.— Chiefly  dark-gray  to  brown  sh.  that  weathers  to  rusty- 
brown  irregular  chunks.  In  places  finely  aren.  Thickness  10  ft.  in  most  expo- 
sures. Distinct  fnunally  and  lithologically.  In  Juniata  Valley  It  underlies 
Trimmers  Rock  memb.  and  overlies  Braillier  memb.  To  W.  the  Braillier  extends 
above  the  Losh  Run  as  well  as  below,  and  upper  port  of  the  Braillier  is  offshore 
equiv.  of  Trimmers  Rock  ss.  The  Losh  Run  grades  into  both  Braillier  and 
Trimmers  Rock  members  of  Fort  Littleton  fm.  Occurs  In  Lycoming,  Luserne.  Perry, 
Huntingdon,  and  perhaps  Fulton  Counties.  Named  for  stream  in  Perry  Co.  that 
enters  the  Juniata  from  the  W.  about  5 ml.  N.  of  Duncannon. 

Lor  Lament  os  formation. 

Cretaceous:  Mexico. 

W.  F.  Foshag,  1934  (Ecnn.  Geol.,  vol.  29,  No.  4.  p.  334). 

Muertos  formation. 

Cretaceous:  Mexico. 

J.  E.  Spurr  and  <5.  H.  Garrey,  1908  (Econ.  Geol.,  vol.  3,  p.  689). 

Losoya  Creek  conglomerate.  (In  Sabinetown  formation.) 

Eocene  (lower)  : Southern  Texas  (Bexar  County). 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232,  pp.  575,  602).  Contact  of  Sabinetown  fm. 
(top  fm.  of  Wilcox  group)  with  underlying  Rockdale  fm.  is  not  exposed  in  Sabine 
River  bluffs.  On  Losoya  Creek,  at  the  bridge  on  South  Flores  road  S.  of  San 
Antonio,  Bexar  Co.,  the  marine  Sabinetown  Btrata  lie  uncon.  upon  the  eroded  sur- 
face of  massive  Rockdale  ss.  This  contact  is  marked  by  a 1-foot  bed  of  wave-worn 
beach  pebbles  und  marine  shells.  [On  p.  575  is  a section  of  Seguin  fm.  in  Bexar  and 
other  counties  in  which  the  basal  bed  of  Sabinetown  fm.  Is  called  Lasoya 
Creek  cgl. ) 

Los  Pinos  member  (of  Hinsdale  formation). 

Tertiary?  (Pliocene?)  : Central  southern  Colorado  and  northern  New 
Mexico. 

W.  W.  Atwood  and  K.  F.  Mather,  1932  (U.  8.  G.  S.  P.  P.  166).  Loa  Pinoa  gravel. — 
Stream-deposited  gravel,  sand,  and  boulders  with  some  lnterbedded  tuff  and  lava 
flows.  Thickness  500  + ft.  Underlies  Hinsdale  volcanic  series  and  is  conteinp. 
with  Bayfield  and  Brldgetimber  gravels.  Named  by  E.  8.  Larsen,  for  exposures 
in  canyon  of  Los  Pinos  Creek,  near  town  of  San  Miguel,  in  extreme  N.  part  of 
N.  Mex.,  about  10  or  12  mi.  SW.  of  Antonito,  Conejos  Co.,  Colo. 

E.  8.  Larsen,  1934  (U.  8.  G.  8.  Bull.  843).  Los  Pinoa  memb. — Included  In  Hlusdale 
fm.  because  so  closely  reluted  to  overlying  rocks  as  to  properly  constitute  a memb. 
of  that  fm. 

Lofl  Puertos  limestone. 

Tertiary  (Oligocene  or  Miocene)  : Puerto  Rico. 

B.  Hubbard,  1920  (Scl.,  n.  s.,  vol.  51,  p.  396). 

tLo8t  Cabin  formation. 

Eocene  (lower)  : Northern  Wyoming  (Bighorn  Basin). 

W.  J.  Sinclair  and  W.  Granger,  1911  (Am.  Mus.  Nat.  HiRt.  Bull.,  vol.  30,  pp.  104-111). 
Wind  River  group  in  Wind  River  Basin  divided  into  2 conformable  fms.,  named 
(descending)  Lost  Cabin  fm.  (Lambdotherium  zone ) and  Lyaite  fm.  The  upper  fm. 
is  named  for  exposures  to  E.  of  Lost  Cabin  (village),  where  fossils  were  collected. 
(Sinclair  and  Granger  in  1912  (Am.  Mus.  Nat.  Hist.  Bull.,  vol.  31.  pp.  60-62)  gave 
thickness  of  their  Lost  Cabin  fm.  as  325+  ft.  and  stated:  Lost  Cabin  fm.  is  con- 
formably overlain  by  Tatman  fm.) 
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This  is  a geographic  name  for  Lambdotherium  faunal  zone,  forming  nppe- 
part  of  Wind  River  fm.,  or  Wind  Ritter  B,  according  to  H.  F.  Osbctr 
( U.  S.  G.  S.  Mon.  55,  1929).  Geographic  names  are  not  applied  to  fauiu. 
zones  by  U.  S.  Geol.  Survey. 

tLost  City  limestone. 

Pennsylvanian:  Northeastern  Oklahoma  (Tulsa  County). 

C.  N.  Gould.  1911  (Okla.  Geol.  Surv.  Bull.  5.  p.  179).  A ledge  of  Is.  which  form?  t 
prominent  exposure  on  high  hills  8.  of  Arkansas  River  a few  ml.  8W.  of  Tain  a 
known  as  Lost  City  Is.  It  is  quarried  at  town  of  Lost  City. 

C.  N.  Gould,  1925  (Okla.  Geol.  Surv.  Bull.  35.  p.  73).  On  bills  S.  of  Arkansas  Rit*t 
W.  of  Tulsa  the  llogsbooter  Is.,  which  has  long  been  known  as  “Lost  City"  U-. 
thickens  to  20  ft. 

Lost  Creek  limestone. 

Silurian:  Central  Pennsylvania. 

J.  P.  Lesley,  1878  (2d  Pn.  Geol.  Surv.  Rept.  F,  p.  xxvi).  Lott  Creek  lit. — In  middle 
the  grey  sh.  group  forming  a middle  part  of  Clinton  fm.  of  Juniata  dist..  then 
occur,  within  a thickness  of  60  ft.,  several  beds  of  light  blue  sbaly  Is.,  and  near  tfe» 
bottom  of  the  60  ft.,  a sandy  Is.  with  lime  shales.  These  calc,  layers  are  somatic- 
nmasive.  even  6 or  8 ft.  thick,  and  separated  by  gray  shales.  In  Lost  Creek  Valley, 
Juniata  Co.,  a few  quarries  have  been  opened  in  these  beds. 

Lost  Crock  shale  member  (of  Admiral  formation). 

Permian : Central  Texas. 

N.  F.  Drake.  1893  (Tex.  Geol.  Surv.  4th  Ann.  Rept..  pt.  1,  pp.  421.  422 >.  Lott  Cr«h 
betl.—  Red.  bluish,  or  yellowish  sandy  clay.  25  to  50  ft.  thick.  Memb.  of  Albany  div. 
Overlies  Coleman  Junction  bed  and  underlies  Hordes  Creek  bed. 

F.  B.  Plummer  and  R.  C.  Moore,  1922  (Univ.  Tex.  Bull.  2132,  pp.  192.  193. 
charts).  Lott  Creek  *h.  of  Drake  Is  here  defined  as  basal  memb.  of  Admiral  fa 
(basal  fm.  of  Wichita  group). 

Named  for  Lost  Creek,  Coleman  Co. 

Lost  Creek  granite  body. 

Age  ( ?) : Canada. 

R.  A.  Daly,  1913  (Canada  Dept.  Int.  Rept.  Chief  Ast.  1910.  vol.  2,  p.  302). 

Lost  Creek  limestone. 

Pennsylvanian:  Eastern  Kentucky  (Breathitt  County). 

W.  C.  Morse,  1931  (Ky.  Geol.  Surv.,  ser.  6,  vol.  36.  pp.  296.  304).  Lott  Creek  It .— 
A thin  is.  that  differs  markedly  from  all  others  in  eastern  Ky.  Where  exposed  alon* 
crest  of  ridge  htw.  Lost  Creek  and  Big  Branch  of  North  Fork  of  Ky.  River  (Buck- 
horn  quad.).  Just  N.  of  gap  through  which  passes  road  connecting  these  2 stream* 
the  Is.  is  badly  broken,  but  large  blocks  of  it  show  it  to  be  at  least  3%  ft.  thick. 
Lower  two-thirds  is  fossiltferous  dolomitlc  is.  and  upper  third  a blue  shelly  Is. 
Verj  fossiliferous  (fossils  listed).  Lies  175  ft.  above  Magoffin  beds,  nearly  130  ft. 
above  Saltlick  beds,  and  370  ft.  below  Flint  Ridge  flint.  For  more  reasons  than 
one  this  dolomitlc  Is.  is  very  appropriately  named  Lott  Creek  It.,  from  stream  of 
that  name. 

Lost  Gulch  monzonite. 

Early  Mesozoic  ( ?)  : Central  Arizona. 

F.  L.  Ransome.  1903  (U.  8.  G.  S.  P.  P.  12).  Lost  Quick  monzonite. — Adamellite  or 
quartz  monzonite.  Intrudes  Pinal  schist.  Occupies  greater  part  of  Lost  Gulch  and 
stretches  NE.  toward  Horrell’s  ranch,  on  Pinal  Creek.  Globe  quad. 

F.  L.  Ransome,  1910  (Min.  and  Sci.  Press,  vol.  100.  pp.  256-257)  and  1919 
(U.  8.  G.  S.  P.  P.  115,  p.  51)  stated  that  this  rock  is  probably  early  Mesozoic. 

Lost  Horse  intrusives. 

Age  (?):  British  Columbia. 

V.  Dolmage,  1934  (Canada  Dept.  Mines,  Geol.  Surv.  Mem.  171,  No.  2344,  p.  12). 
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tLostmaiw  Elver  limestone. 

Pleistocene  and  Pliocene:  Southern  Florida. 

8.  Sanford,  1909  (Fla.  Geol.  Surv.  2d  Ann.  Rept.,  table  opp.  p.  50  and  pp.  222-225). 
Lostman*  River  It. — The  nonoolltlc  fosslllferous  las.  which  apparently  underlie 
W.  coast  of  southern  Fla.  and  outcrop  inland.  Varies  so  greatly  in  lithology 
that  it  is  impossible  to  give  a description  that  contains  features  common  to  all 
localities.  At  type  loc.  on  Lostmans  River  the  rock  is  described  by  Dale  as 
very  hard  and  consisting  of  large  masses  of  Polyzoa  more  or  less  completely 
changed  into  crystalline  Is.  The  cavities  are  filled  with  crystals  of  calc-spar. 
Near  Deep  Lake  the  rock  is  softer  and  more  friable.  Rock  from  head  of 
Hendersons  Creek  contained  much  more  sand  than  specimens  collected  to  S. 
Between  Jewflsh  Creek  and  Manatee  the  rock  is  much  less  crystalline  than  on 
W.  coast  or  toward  entrance  to  White  Water  Bay.  Thickness  30  to  40  ft. 
Of  marine  origin.  Relations  to  Palm  Beach  Is.  can  not  be  determined.  Miami 
oolite  is  believed  to  be  younger  than  Lostmans  River  Is. 

C.  W.  Cooke  and  S.  Mossom,  1929  (Flu.  Geol.  Surv.  20th  Ann.  Rept.).  “Lostmans 
River  Is."  is  in  part  Miami  oolite  (Pleist.)  and  in  part  Caloosahatcbee  marl 
(Plio.),  and  name  Is  abandoned. 

Named  for  exposures  on  Lostmans  River,  Monroe  Co. 

Lost  River  chert 

Mississlppian : Southwestern  Indiana  (Orange  County). 

M.  N.  Elrod,  1899  (Ind.  Acad.  8cl.  Proc.  1898,  pp.  258  267).  Lott  River  chert. — 
Constant  stratum  of  chert,  occasionally  oolitic.  10  to  20  in.  thick.  Underlies 
Paoli  Is.  and  overlies  Mitchell  is.  fas  here  restricted  by  Elrod).  [Included  in  St. 
Louis  group.] 

Is  a thin  bed  Included  in  Mitchell  Is.  of  Slebentbal  and  forming  top  bed 
of  St  Louis  Is.  of  Cumings  (1922). 

Named  for  frequent  occurrence  on  Lost  River,  especially  near  Orangeville, 
Orange  Co. 

fLott  chalk  member  (of  Taylor  marl). 

Upper  Cretaceous:  Northeastern  Texas  (Falls  and  Hell  Counties). 

C.  H.  Dane  and  L.  W.  Stephenson,  1928  (A.  A.  P.  G.  Bull.,  vol.  12,  p.  52).  In 
8W.  Falls  Co.  the  southward  decrease  in  sand  constituent  of  Taylor  marl  below 
horizon  of  Marlin  chalk  memb.  has  progressed  to  such  an  extent  that  none  of  it 
shows  an  appreciable  percentage  of  sand.  In  addition,  there  appears  at  a 
horizon  several  hundred  ft.  below  position  of  Marlin  chalk  a chalky  marl  bed 
which  In  places  can  properly  be  called  a chalk.  The  northernmost  outcrops 
of  this  bed  are  In  vicinity  of  Lott  [Falls  Co.],  from  which  It  Is  proposed  to  call 
it  Lott  chalk  memb.  of  Taylor  marl.  It  extends  SW.  through  Fulls  Co.,  and 
good  outcrops  occur  1 to  3 mi.  W.-NW.  of  Rogers,  Bell  Co.,  on  road  to  Little 
River.  It  Ik  probably  not  more  thun  40  ft.  thick  at  any  place  along  Its  outcrop. 
Very  fossiliferouH.  Has  not  yet  been  traced  8.  of  vicinity  of  Rogers. 

According  to  L.  W.  Stephenson  (Jour.  Pal.,  vol.  8,  No.  3,  p.  275,  1934),  and 
Alva  C.  EUisor  and  John  Teagle  (A.  A.  P.  G.  Bull.,  vol.  18,  No.  11, 
pp.  1006-1536,  1934),  the  Lott  chalk  has  proved  to  be  the  Marlin  chalk 
repeated  by  faulting,  and  Lott  has  therefore  been  abandoned.  The 
Marlin  chalk  has  been  found  to  be  the  southward  continuation  of 
Pecan  Gap  chalk  of  NE.  Tex.,  and  Marlin  has  been  abandoned. 

Louann  sand. 

Sec  1925  entry  under  Meakin  sand. 

Loudon  shale. 

Same  as  Loudoun  ftn.,  the  correct  spelling. 
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Loudoun  formation. 

Lower  Cambrian:  Virginia,  West  Virginia,  Maryland,  and  southern  Penn- 
sylvania. 

A.  Keith.  1893  (as  reported  by  G.  H.  Williams  and  W.  B.  Clark.  In  Maryland, 
its  resources.  Industries,  and  institutions,  chap.  3,  p.  68.  The  fm.  was  described 
but  not  named,  by  Keith  in  Am.  Geol.,  vol.  10,  p.  365.  1892>.  Loudon  shales — 
Gray  and  black  slaty  shales,  400  ft.  thick,  underlying  Weaverton  ss. 

A.  Keith,  1894  (U.  S.  G.  S.  Harpers  Ferry  folio.  No.  10).  Loudoun  fm. — Aixill 
si.,  sandy  sh.,  gray  ss.,  quartz  egl.,  blue  Is.,  and  white  marble,  0 to  800  ft.  thick. 
Underlies  Weaverton  ss.  and  uncon.  overlies  Catoctln  schist  (Algonkiau).  Nan»*d 
for  fact  all  of  its  varieties  are  well  developed  In  Loudoun  Co.,  Va. 

Louis  limestone. 

An  abbreviated  form  of  St.  Louis  Is.  employed  by  C.  fR.l  Keyes. 

tLouise  formation. 

C.  |R.]  Keyes.  1924  (Pan-Am.  Geol.,  vol.  42.  p.  289 1.  Louise  fm.— Shales,  100  ft 
thick,  underlying  Plran  series  and  overlying  Falrvlew  qtzlte  in  Alberta.  Of 
Early  Cambric  age.  [Apparently  same  as  Lake  Louise  fm.l 

Louisian. 

C.  [R.l  Keyes.  1919  (8cl..  n.  s..  vol.  50,  p.  74).  Louisian  ns  a periodic  title  hu 
10  years  priority  over  ifississippian.  [Probably  refers  to  early  use  of  ** Bt . Louis 
group,”  which  covered  the  rocks  later  named  Merameo  group.] 

Louisiana  limestone.  (Of  Klnderhook  group.) 

Mississippi n : Eastern  Missouri,  southwestern  Illinois  (Jersey  and  Cal- 
houn Counties),  and  Iowa. 

C.  R.  Keyes,  1892  (Geol.  floe.  Am.  Bull.,  vol.  3,  p.  289).  Louisiana  Im. — Ls..  60  ft. 
thick,  usually  rather  t bin -bedded ; lower  layers  usually  more  or  less  aren.  and 
highly  fossiliferouN.  Underlies  Hannibal  sb.  and  forms  basal  fm.  of  Klnderhook 
group  so  far  as  known.  Equiv.  to  Swallow’s  Lithographic  Is. 

Tills  continued  for  many  years  to  be  definition  of  Louisiana  Is. 

R.  C.  Moore.  1928  (Mo.  Bur.  Geol.  and  Mines  vol.  21,  2d  ser.,  table  opp.  p.  282'. 
showed  Glen  Park  Is.  as  underlying  Hannibal  sh.  and  overlying  Louisiana  li. 
In  Jersey  and  Calhoun  Counties,  SW.  111.,  and  that  elsewhere  (Pike  Co.,  I1L. 
and  Pike  and  other  counties  in  NE.  Mo.)  the  Hannibal  is  uncon.  on  Louisiana  Is. 
He  also  showed  Louisiana  Is.  ns  underlain  by  Saverton  and  Grassy  Creek  shale*, 
both  of  which  he  Included  in  the  Klnderhook.  In  1935  (Rept.  9th  Ann.  Field 
Conf.  Kans.  Geol.  Soc.,  p.  245)  Moore  showed  Louisiana  Is.  as  present  in  NE. 
Mo.  and  W.  111.  only,  and  absent  in  S.  111.  and  SE.  Mo.,  and  hu  continued  to 
treat  Saverton  and  Grassy  Creek  shales  as  belonging  in  Klnderhook  group. 

Named  for  exposures  nt  Louisiana,  Pike  Co.,  Mo. 

Louisville  limestone. 

Silurian  (Niagaran)  : North-central  Kentucky  and  southern  Indiana. 

A.  F.  Foerste,  1897  (Ind.  Dept.  Geol.  and  Nat.  Res.  21st  Ann.  Rept..  pp.  217.  218. 
232).  Louisville  Is.  or  Utica  lime  rock. — Argill.  or  dolomitic  Is.,  40  to  55  ft. 
thick,  usually  of  light  or  medium  brown  color,  with  some  white  beds.  Top 
fm.  of  Niagara  group  In  southern  Ind.  Overlies  Waldron  sh.  [Foerste  gatf 
further  details  In  Denison  Unlv.  Bull.,  Jour.  8d.  Lab.,  vol.  30.  1935,  pp.  166-169. 
171-173,  195,  and  stated  that  the  Louisville  can  be  recognized  in  Macon.  Sumner, 
and  Davidson  Counties,  northern  Tenn.,  but  that  ‘‘only  place  [In  Tenn.J  It  can 
be  Identified  with  any  degree  of  certainty  Is  at  Bledsoe,  Tenn."J 

Named  for  fine  exposures  E.  of  Louisville,  Ky. 

Louisville  limestone. 

Pennsylvanian:  Southeastern  Nebraska  and  eastern  Kansas. 

G.  E.  Condra  and  N.  A.  Bongs  ton,  1915  (Nebr.  Acad.  Sci.  Pub.,  vol.  9.  No.  2,  pp.  7, 
23).  Louisville  Is.  (memb.  of  Braddyville  fra.)  Is  exposed  at  base  of  slope  W.  of 
South  Bend  and  in  the  upper  slopes  eastward  to  Louisville.  Is  main  ledge  In  up- 
per Atwood  quarry  In  Cedar  Creek  Valley  and  In  N.  side  of  Platte  Valley  from 
State  fish  hatcheries  to  Meadow.  Is  main  quarry  ledge  In  abandoned  Murphy  and 
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Green  quarries  W.  of  Meadow.  Thickness  10  to  12  ft.  Is  thin-bedded  In  upper  part, 
hut  most  of  It  is  massive,  hard,  and  compact.  Is  blue  gray  and  weathers  light. 
Lies  6 to  10  ft.  below  South  Bend  Is.  and  higher  than  Meadow  Is. 

G.  E.  Condra,  1927  (Nebr.  Geol.  Surv.  Bull.  1,  2d  ser.,  pp.  42,  55,  50).  Although 
“Louisville  Is.”  is  preoccupied,  it  is  in  use  for  top  part  of  Howard  Is.  merob.  in 
Nebr. 

G.  E.  C’ondra,  1930  (Nrbr.  Geol.  Surv.  Bull.  3,  2d  ser.,  pp.  11,  27).  Louisville  Is. 
is  preoccupied,  lienee  Stoner  Is.  is  proposed  for  this  unit,  to  include  also  Kiewitz 
sh.  and  so-called  Du  Bois  is.  The  "Louisville  Is.,"  Kiewitz  sh.,  Du  Bois  Is.,  Severy 
sh.,  Topeka  Is.,  and  Meadow  is.  are  parts  of  Stanton  Is.  memb. 

K.  C.  Moore.  1936  (Kans.  Geol.  Surv.  Bull.  22.  pp.  134.  252).  abandoned  Louisville 
Is.  and  Kiewitz  sh. 

tLouisville-Delphi  black  slate. 

Upper  Devonian:  Indiana  and  Kentucky. 

J.  Collett,  1872  (Ind.  Geol.  Surv.  3rd  and  4th  Ann.  Repts.,  pp.  294,  306).  Louisville- 
Delphi  black  si. — Dev.  black  si.,  02  ft.  thick,  overlain  by  “Waverly"  or  knob  ss.  and 
underlain  locally  by  0 to  15  ft.  of  coarse  white  sandrock,  succeeded  below  by 
Dev.  Is. 

Replaced  by  New  Albany  sh..  established  name. 

Probably  named  for  occurrence  from  Louisville,  K.v.,  to  Delphi,  Carroll  Co., 
Ind. 

tLoup  Fork  bods. 

fLoup  Fork  group. 

Miocene,  Pliocene,  and  Pleistocene  (?):  Nebraska,  South  Dakota,  eastern 
Colorado,  and  other  western  States. 

F.  B.  Meek  and  F.  V.  Hayden.  1862  (Phila.  Acad.  Nat.  Sci.  Proc.,  voi.  13,  pp.  415- 
435).  Loup  River  beds. — Fine  loose  sand,  with  some  layers  of  Is.  Thickness  300 
to  400  ft.  All  fresh-water  fossils.  Assigned  to  Plio.  Extends  from  Loup  Fork  of 
Platte  River  N.  to  Niobrara  River  and  8.  to  unknown  distance  beyond  the  Platte. 
Overlies  White  River  group  (Mlo.).  I No  later  fm.  than  Loup  Fork  mentioned. 
As  here  defined  includes  Ogallala  and  Arikaree  fms.,  which  overlie  White  River 
group  (Ollg. ).]  All  fossils  are  fresh  water. 

E.  D.  Cope,  1880  (U.  8.  Geol.  and  Geog.  Surv.  Terr.  Bull.  5,  pp.  50-51),  and  1884 
(U.  8.  Geol.  and  Geog.  Surv.  Terr.  Mon.  3,  table  opp.  p.  43).  Loup  F(rrJc  divided 
into  Procamelus  beds  above  and  Ticholeptus  beds  below.  Underlies  Plio.  and  over- 
lies  White  River. 

E.  D.  Cope.  1888  (Am.  Geol..  vol.  2,  pp.  290-292).  Loupfork  fm  (upper  Mlo.)  has 
wide  extent.  Overlies  Whiteriver  beds  in  Nebr..  Wyo.,  and  Colo.,  and  extends  into 
Kans.,  where  it  rests  on  Cretacic.  There  is  a w*cond  area,  in  northern  central  N. 
Mex.,  and  one  perhaps  in  southern  N.  Mex.,  extending  from  Rio  Grande  to  near 
Arizona  border;  also  another  tract  in  Washington  Co.,  Tex.,  and  another  in 
Mexico,  on  bdy  of  States  of  Hidalgo  and  Vera  Cruz.  According  to  King  is  2.000 
ft.  thick  in  Wyo.,  but  thins  gradually  to  E.  and  is  only  250  ft.  thick  on  White 
River,  according  to  Hayden.  Is  same  ns  Niobrara  of  Marsh. 

N.  H.  Darton,  1899  (U.  8.  G.  8.  10th  Ann.  Rept.,  pt.  4,  pp.  732,  734,  735),  divided 
typical  t Loup  Fork  beds  of  Nebr.  into  Ogallala  fm.  (above)  and  Arikaree  fm. 
(below),  by  which  names  these  deposits  are  now  generally  known. 

For  history,  see  H.  F.  Osborn  and  W.  D.  Matthew,  U.  S.  G.  S.  Bull.  361, 
1909. 


lxmpian. 

Name  introduced  by  C.  U.  Keyes  to  Include  Ogallala  (I’lio.  and  upper  Mio.) 
and  Arikaree  (Mio.)  fms.  (See  Iowa  Acad.  Sci.  Proc.,  vol.  22,  1915,  p. 
255.) 

fLoup  River  beds. 

A name  applied  by  some  geologists  (F.  B.  Meek  and  F.  V.  Hayden,  1862, 
1869,  1872.  1873,  etc.;  also  W.  B.  Scott,  History  of  land  mammals  of 
Western  Hemisphere,  1913,  p.  127)  to  deposits  called  “Loup  Fork  beds” 
by  other  geologists.  See  under  t Loup  Fork  bed*. 
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Lourian  series. 

A term  employed  by  C.  [R.]  Keyes  to  cover  rocks  of  Cordillera  n region  ir-* 
terpreted  as  having  been  formed  during,  ,later  part  of  pre-Animlkie  ero- 
sion interval.  (See  Iowa  Acad.  Sci.  Proc.,  vol.  24,  p.  56,  1917.) 

I^ovedale  gypsum  member  (of  Blaine  formation). 

Permian:  Northwestern  Oklahoma  (Harper  County). 

N.  Evans.  1931  (A.  A.  P.  O.  Boll.,  vol.  15.  No.  4.  pp.  405-432).  Name  proposed  for 
next  to  highest  gyp.  memb.  of  Blaine  fm.  in  NW.  Okla.  Consists  of  approx.  13  ft. 
of  gray  to  white  gyp.  A gray  dol.  bed.  which  is  ordinarily  a little  thicker  and 
more  prominent  than  the  bed  underlying  the  Shinier,  underlies  the  Lovedale.  All 
3 of  these  dol.  beds  are  commonly  pitted  and  clinkerlike  in  appearance.  Ia  sepa- 
rated from  underlying  Shlmer  gyp.  memb.  of  Blaine  by  7 ft.  of  red  sh.  and  is  also 
separated  from  overlying  Ilaskew  gyp.  memb.  by  red  sh.  Named  for  exposures 
near  Lovedale.  T.  26  N..  R.  20  W..  Harper  Co.  It  haa  been  suggested  that  this 
gyp.  bed  may  be  correlated  with  Mangum  dol.  of  S.  side  of  Anadarko  Basin.  It 
seems  better  to  give  a new  name  until  such  a correlation  can  be  proved.  If  it  can 
later  be  shown  conclusively  that  Lovedale  is  correlated  with  Mangum,  then  Love- 
dale  can  be  dropped. 

8.  Bucks  faff.  1931  <A.  A.  P.  O.  Bull.,  vol.  15.  No.  4.  pp.  434  437).  So-called  Lotc- 
dale  memb.  is  probably  Mangum  memb.,  as  Lov«*dale  seems  questionable. 

Loveland  loess. 

Pleistocene  (Sangamon)  : Southwestern  Iowa  and  eastern  and  southern 
Nebraska. 

3.  Shlmek.  1909  (Geol.  Soc.  Am.  BoD.,  vol.  20,  p.  405)  and  1910  (Scl  . n.  vol.  31. 
p.  75).  Loveland  foint  c/og. — Bed  of  reddish  joint  clay,  which  frequently  shows 
stratification  and  often  contains  sand  and  pebbles  in  lower  part.  Thickness  0 to 
80  or  more  ft.  Rests  on  Aftonian  sands  and  underlies  fossiliferous  post-Kansan 
bluish-gray  loess.  Evidently  bears  same  relation  to  Kansan  drift  as  Buchanan 
gravels,  and  probably  belongs  to  period  of  melting  of  Kansan  ice. 

The  deposit  is  chiefly  loess,  according  to  W.  C.  Alden  and  F.  I>everett.  G. 
F.  Kay  considers  it  of  post-Illinoian  age,  and  F.  Leverett  considers  It  pre- 
Illinoian  and  pre-Iowan. 

A.  L.  Lilgn,  1934  (Nebr.  State  Mus.,  vol.  1.  Bull.  41,  pp.  326.  347-349).  Iceland 
fm. — Lower  or  “valley  phase”  consists  of  sand,  gravel,  and  clay  Ailing  pre-Loveland 
valleys,  and  may  be  of  Illinoian  uge.  This  “valley  phase”  seems  to  everywhere 
grade  upward  into  the  loess  or  “upland  phase."  which  grows  less  and  less  sandy 
until  It  is  quite  typical  loess  clay  and  silt.  Volcanic  ash  or  pumiclte  occurs  at 
base  of  loess  phase  quite  generally  In  Nebr.  It  is  generally  5 to  8 ft.  thick,  bat 
8W.  of  Kustis.  Frontier  Co.,  It  Is  locally  at  least  50  ft.  thick.  Entire  fm.  is  quite 
red.  Thickness  in  eastern  Nebr.  6 to  30  ft.;  in  south-central  Nebr.  15  to  40  ft.  ; 
to  west  100  to  150  ft.  Covers  about  42.000  sq.  ml.  of  Nebr.  Thickness  and  tex- 
tural coarseness  increase  westward.  Assigned  to  Sangamon  stage.  Rests  uncon. 
on  Upland  fm.  and  underlies  Sand  Hills  fm.,  In  part  of  area,  and  Peorlan  loess  In 
part  of  area. 

Nnmcd  for  Loveland,  Pottawattamie  Co.,  Iowa. 

Loveless  sand. 

A subsurface  sand  of  Chester  (.Miss.)  age  in  Ind.  that  has  been  correlated 
with  Tar  Springs  as. 

Lovelocklan  series. 

C.  [ R- 1 Keyes.  1923  (Pan-Am.  Geol.,  vol.  40,  pp.  52.  79).  Lovelocklan  series  cover* 
the  early  Jurassic  section  of  NW.  Nev..  typically  displayed  In  Humboldt  Range.  E. 
of  Lovelock  station,  Humboldt  Co.  Includes  Oreana  shales  above  and  Muttleberry 
lss.  below. 
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Livingston  granite  gneiss. 

Pre-Cambrian:  Western  and  northern  Virginia. 

A.  I.  Jonas,  1928  (Va.  Geol.  Surv.  prel.  ed.  of  geol.  map  of  Va.).  Lovinpston  granite 
ffneiss. — Blotlte-quartz  monzonlte,  nugen  gneiss.  Assigned  to  pre-Camb.  Intrusive 
into  Lynchburg  gneiss.  Mapped  at  and  around  Lovlngston.  Nelson  Co.  Is  post* 
Glenarm. 

Low  Creek  beds. 

Eocene:  Western  Louisiana  and  eastern  Texas. 

A.  C.  Veatch.  1902  (La.  Geol.  Surv.  pt.  6.  Rept.  for  1902,  pp.  127-128,  and  pi.  .17). 
Low  Creek  bed*. — The  peculiar  beds  described  from  Low’s  Creek,  near  Sablnetown 
[Sabine  Co.,  Tex.].  In  1899  and  referred  provisionally  to  the  Lignitic  show  a 
much  better  development  on  the  Sabine  near  mouth  of  Low’s  Creek,  at  stations  19 
and  20.  The  beds  here  furnish  a much  more  complete  fauna,  especially  at  the 
Negreet  outcrop,  and  Harris  is  inclined  to  regard  the  material  as  having  a decided 
Lower  Claiborne  aspect.  Directly  above  it  is  a well  marked  Lower  Claiborne 
fauna,  and  the  position  of  these  beds  At  or  near  the  line  of  parting  btw.  the 
Lower  Claiborne  and  Lignitic  is  fully  proved.  [PI.  37  gives  thickness  of  Low 
Creek  beds  as  45  ft.,  and  places  them  as  basal  bed  of  Lower  Claiborne.] 

F.  B.  Plummer,  1933  (Univ.  Tex.  Bull.  3232,  p.  635).  Low  Creek  bed*  of  Veatcii 

carry  a fauna  similar  to  that  of  Wechca  memb.,  to  which  they  are  believed  to 
belong. 

Lowe  granodiorite. 

See  Mount  Lowe  t/ranodioritc. 

Lowell  limestone.  (In  Allegheny  formation.) 

Pennsylvanian:  Northeastern  Ohio  (Mahoning  County). 

J.  8.  Newberry,  1878  (Ohio  Geol.  8urv.  vol.  3.  pp.  797-798).  Lowell  l*.,  12  to  14 

ft.  thick,  in  Coal  Measures;  lying  90  ft.  above  the  Is.  next  below  and  more  than 

150  ft,  above  coal  No.  3.  May  be  either  Ferriferous  Is.  or  Freeport  Is.  Fully 
exposed  near  Lowell. 

Lowell  Mountain  formation. 

Paleozoic:  Northeastern  Vermont  (Orleans  County). 

8.  B.  Keith  and  G.  W.  Bain.  1932  (Boon.  Geol..  vol.  27.  No.  2.  pp.  173.  175). 
Lowell  Mtn  si.,  phyllite,  and  schist. — Fine-grained  black  to  dark-brown  slates 
dominate  in  this  group  and  occur  E.  of  serpentine  belt.  Bedding  obscure;  cleavage 
and  Jointed  structures  are  characteristic;  schist  is  rare  and  occurs  in  a few  places 
only.  Assigned  to  Paleozoic.  Seem  to  correspond  to  Quebec  group  on  Lake 
Mempbremagog,  Quebec.  [Lowell  Mtn  is  in  Irasburg  quad.,  Orleans  Co.] 

Lowell  Park  member  (of  Platteville  limestone). 

Middle  Ordovician:  Northwestern  Illinois  (Dixon  quadrangle). 

R.  8.  Knappen,  1926  (111.  Geol.  Surv.  Bull.  49,  pp.  54-61.  65).  Lowell  Park  memb. 
of  Platteville  Is. — Interbedded  gray  and  buff  argill.  but  heavy-bedded  Iss.  and 
coarse-grained,  deep  yellow-brown,  porous  dolomites,  the  dol.  in  every  way  typical 
of  overlying  Galena  ; the  chalky  earthy  Iss.  are  more  like  the  impure  parts  of  the 
basal  or  Buff  Is.  memb.  of  the  Platteville.  Is  top  memb.  of  Platte- 

ville Is.  in  Dixon  quad.  Overlain  by  Galena  dol.  and  underlain  by  Blue  Is.  memb. 
of  Platteville  Is.  Thickness  20-30  ft.  Is  of  same  age  as  Decora h sh.  of  Iowa. 
A local  term  has  been  used  here  In  place  of  Decorah,  since  a Is.  instead  of  a sh.  is 
present  in  this  quad.,  and  also  because  original  definition  of  Iiuln.  ami  later  of 
Calvin,  who  defined  Decorah  sh..  was  that  the  Platteville  included  all  Is.  btw.  St. 
Peter  and  Galena  fms.  The  Black  River  of  N.  Y.  is  correlated  with  Decorah  sh. 
and  with  Lowell  Park  memb.  Named  for  typical  development  In  Lowell  Park 
and  along  road  N.  of  park. 

Lowellville  limestone.  (In  Pottsville  formation.) 

Pennsylvanian:  Northeastern  Ohio. 

G.  F.  Lamb.  1910  (Ohio  Nat.,  vol.  10.  p.  129).  Lowellville  l*.  lies  Just  below  horizon 
of  Quakertown  coal  in  Stark  and  Mahoning  Counties. 
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H.  Mornlngstar,  1822  (Ohio  Geol.  8urv.,  4th  ser.,  Bull.  25,  p.  28).  Poverty  Run  Is. 
uf  Stout  (1918)  Is  same  as  LowtUville  is.  of  Lamb  (1810). 

W.  Stout,  1927  (Ohio  Geol.  Surv.,  4th  Bcr.,  Bull.  31,  p.  97).  Lmnllvill*'  la.  is  same 
r.a  Povorty  Run  Is.,  and  Has  In  Interval  htw.  Vanduaen  coal  (much  higher  In  ■ac- 
tion than  Quakertown  coall  and  Lower  Mercer  clay.  Is  well  developed  near 
Lowellvllle,  Mahoning  Co. ; In  Washington  Twp,  Coshocton  Co. ; and  In  Madison 
and  Hopewell  Twpa,  Muskingum  Co. 

Lower. 

The  terms  Upper  and  Lower,  connected  with  geographic  names,  have  long 
been  and  still  are  employed  in  a titular  sense  to  designate  many  lss.,  clays, 
and  sss.  of  Appalachian  region.  A few  of  these,  together  with  some  in 
other  parts  of  the  country,  are  here  listed.  Others  are  mentioned  under 
the  geographic  names. 

tLower  quartzite. 

Upper  Cambrian : Leadvllle  district,  Colorado. 

8.  F.  Emmons.  1882  <U.  8.  G.  8.  2d  Ann.  Rrpt.,  pp.  215-230),  1883  (U.  S.  G.  8. 
Leadvllle  Atlas),  and  1886  (U.  S.  G.  8.  Mon.  12),  applied  the  descriptive  term 
“Lower  qtaite’’  to  the  Camb.  q trite  and  overlying  “transition  shales."  in  con- 
tradistinction to  the  younger  (Ord.)  “Parting  qtzite."  It  underlies  Is.  called 
“White  Is."  and  uncon.  overlies  pre-Camb.  gneisses  and  schists.  Is  now  known  as 
SaicatcK  qtsitc.  Some  mining  companies  exclude  the  “transition  shales.'* 

tLower  Archimedes  limestone. 

Mississippi;!!! : Southwestern  Illinois  and  eastern  Missouri. 

See  under  1 Archimedes  Is. 

tLower  Barren  Coal  Measures. 

tLower  Barren  group. 

Terms  applied  in  early  repts  on  Appalachian  region  to  Conemaugh  fm. 
(Penn.),  also  to  Conemaugh  fm.  exclusive  of  its  basal  Mahoning  ss.  memb. 

tLower  Bend  shale. 

Miss.,  Tex.  See  1B16  entry  under  Bend  group.  Heplaced  hy  Burnett  sh. 

tLower  Black  Band  of  early  N.  Y.  repts  Is  Middlesex  sh. 

Lower  Cambrian  series. 

Same  as  Waueobnn  series.  (See  U.  S.  G.  S.  Bull.  760.) 

tLower  Cambridge  limestone  member  (of  Conemaugh  formation). 

Replaced  by  Brush  Creek  Is.  memb. 

tLower  Carboniferous. 

A term  applied  in  early  repts  to  Mississippiau  series  of  present  nomencla- 
ture. 

Lower  Clarion  clay.  (In  Allegheny  formation.) 

A clay  bed,  8 ft.  thick,  underlying  Lower  Clarion  coal  In  western  Pa. 

tLower  Coal  Measures. 

tlyowor  Coal  Group. 

Terms  applied  In  early  repts  to  Allegheny  fm.  (Penn.)  of  current  nonion 
eluture  of  Appalachian  region. 

Lower  Connoquenessing  sandstone. 

See  under  Connor/uenessing  ss.  memb.  The  U.  S.  Geol.  Survey  does  not  use 
Upper  and  Lower  in  a titular  sense  for  parts  of  Connoquenessing  ss. 
memb. 

(Lower  Cross  Timbers  formation. 

A name  applied  in  some  early  repts  to  Otilf  series  of  Tex. 
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tLower  Cross  Timbers  sand. 

A name  applied  In  some  early  Tex.  repts  to  Woodbine  land. 

Lower  Devonian  series. 

The  generally  accepted  definition  applies  this  name  to  Orlskany  and  Helder- 
berg  groups  and  their  time  equivalents. 

Lower  Freeman-Ha  mpton  sand. 

A subsurface  sand  in  Cisco  group  (Penn.)  of  Archer  Co.,  Tex.,  which  lies 
a short  distance  above  Bunger  Is.  memh.  of  Graham  fm.  Is  made  up 
of  two  lenses  locally  about  40  ft.  aitart,  and  top  lies  about  160  ft.  l>elow 
Gose  sand. 

Lower  Freeport  clay.  (In  Allegheny  formation.) 

A clay  bed,  5 ft.  thick,  underlying  Lower  Freeport  coal  in  Appalachian 
region. 

Lower  Freeport  limestone  member  (of  Allegheny  formation). 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  and 
northern  West  Virginia. 

F.  Platt,  1877  ( 2d  Pa.  Oeol.  Surv.  Itept . H,.  p.  xxvlll).  (See  under  Freeport  It. 
memb.,  F.  Platt,  1877.) 

1.  C.  White,  1878  (2d  Pa.  Oeol.  Surv.  Kept.  Q.  p.  49).  Butler  ( /.nicer  Freeport)  It. — 
Lies  3 ft.  below  Lower  Freeport  coal  and  ID  ft.  above  Freeport  (Lower  Freeport) 
ss.  in  Beaver  Co.  Thickness  2 to  5 ft.  Was  called  Middle  Freeport  Is.  In  Repts 
11,  and  II,  (Cambria  and  Somerset  Counties).  Does  not  occur  at  Freeport,  but  is 
present  at  Butler  (Butler  Co.l,  in  cut  near  R.H.  Station,  hence  name. 

I.  C.  White,  1879  (2d  Pa.  Geol.  Surv.  Kept.  Q,).  Lower  Freeport  (Butler)  It.  was 
called  Butter  It.  In  Kept.  Q.  but  Prof.  Lesley  suggests  it  be  named  Lower  Freeport  It. 

The  established  name  for  this  Is.  is  Lower  Freeport  It.  memb. 

tLower  Freeport  sandstone.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  northern  West  Vir- 
ginia, and  eastern  Ohio. 

J.  J.  Stevenson,  1878  (2d  Pa.  Geol.  Surv.  Kept.  K,).  Lower  Freeport  tt..  50  ft. 
thick,  underlies  I.ower  Freeport  Is.  and  overlies  LTpper  Kittanning  coat 

I.  C.  White,  1878  ( 2d  Pa.  Geol.  Surv.  Rept.  Q)  and  1879  (2d  Pa.  Geol.  Surv.  Rept. 
(J, ) . Lower  Freeport  tt.  Is  same  as  Freeport  tt.  of  earlier  repts. 

I.  C.  White,  1891  (U.  8.  G.  S.  Bull.  65,  pp.  163-184).  Lower  Freeport  tt. — Grayish 
white  as.,  sometimes  double  and  contains  a coal  bed.  Thickness  30  to  300  ft. 
Is  thickest  in  W.  Va.  Underlies  Lower  Freeport  Is.  and  overlies  Up  1ST  Klttannlng 
coal. 

Freeport  ss.  memb.  of  Allegheny  fm.  is  the  commonly  accepted  name  of 
this  ss. 

tLower  Helderberg  group. 

See  under  Helderberg  group.  Various  limits  have  Iteen  assigned  to  this 
division. 

tLower  Homewood  sandstone.  (In  Pottsville  formation.) 

Same  as  Connoquenetting  tt.  memb.  of  Pottsville  fm.,  q.  v.  See  also  under 
Homewood  tt.  memb.  The  name  “Lower  Homewood  ss.”  has  also  Iteen 
applied  to  upper  ss.  of  Connoquenesslng  ss.  memb. 

tLower  Kittanning  limestone.  (In  Allegheny  formation.) 

Pennsylvanian : Western  Pennsylvania. 

J.  P.  Lesley,  1878  (2d  Pa.  Geol.  Surv.  Rept.  Q,  pp.  303-305).  Ferriferout  It.  ( Lower 
Klttannlng  It.). — Lies  lower  than  Lower  Klttannlng  coal  and  higher  than  Clarion 
coal. 

Same  as  Vanporf  It.  memb. 
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Lower  Kittanning  clay.  (In  Allegheny  formation.) 

A clay  bed,  3 to  8 ft.  thick,  underlying  Lower  Kittanning  coal  In  Ajspe 
lnchlan  region. 

flower  Laramie  formation. 

A term  formerly  applied  in  a titular  sense  in  southern  Wyo.  (Hatti 
Hasln).  Replaced  by  Medicine  Bute  fm.,  of  Upper  Cret.  age. 

fLower  Lignitic. 

See  under  t Lignitic . 

flower  Little  Pittsburgh  limestone. 

See  under  I Little  Pittahurgh  I*. 

fLower  Magnesian  limestone. 

A term  applied  in  early  reptR  on  Upper  Mississippi  Valley  region  » 
Shakopee  dol.  and  Oneota  dol. ; later  replaced  by  geographic  nans 
Prairie  du  Chien  group. 

fLower  Mahoning  sandstone. 

See  explanation  under  fUpper  Mahoning  ks.  and  Mahoning  an.  memb. 

flower  Medina. 

Name  applied  in  early  repts  to  Queenston  sh.  of  N.  Y.  and  Juniata  fm.  of  Pi 

Lower  Mercer  limestone.  (In  Pottsville  formation.) 

Pennsylvanian:  Western  Pennsylvania  and  Maryland,  eastern  Ohio,  ani 
northern  West  Virginia. 

1.  C.  White,  1879  (2d  Pn.  Geol.  Surv.  Kept.  Q,).  Rogers’  name  Mercer  it  her* 
changed  to  iMtoer  Mercer  it.  (See  quotation  under  Upper  Mercer  la.].  Underlie 
Upper  Mercer  Iron  shale*,  and  lies  0 to  1R  ft.  above  Lower  Mercer  coal  In  la* 
rence  Co..  Pa.  Named  for  Mercer.  Pa. 

Is  a lied  in  Mercer  sh.  memb.  of  Pottsville  fm. 

Lower  Mercer  Iron  shales.  (In  Pottsville  formation.) 

Pennsylvanian : Western  Pennsylvania. 

I.  C.  White.  3879  (2d  Pa.  GeoL  Surv.  Rept.  Qa>.  hotter  Mercer  iron  thole*. — 8*  DC; 
shah's.  5 to  10  ft.  thick.  Uuderlie  Lower  Mercer  coal  and  overlie  Upper  Can  I 
noqueneaalng  as. 

Lower  Mercer  fire  clay.  (In  Pottsville  formation.) 

Pennsylvanian : Western  Pennsylvania  and  Maryland,  eastern  Ohio,  anc 
northern  West  Virginia. 

J.  P.  I -oxley.  1879  (2d  Pa.  Geol.  Surv.  Rept.  Q,).  Mercer  Lover  flee  clap,  .1  hj  ft. 
thick,  underlies  Mercer  Lower  coal  and  overlies  Mercer  Lower  iron  shales. 

Lower  Narrows  rhyolite. 

Pre-Cambrian : South-central  Wisconsin  (Baraboo  district). 

J.  T.  Stark.  1932  (Jour.  GeoL,  vol.  40,  No.  2,  pp.  120,  121).  Lower  Xorrow 
rhpohte.— Rhyolite  flow  and  breccia  on  N.  flank  of  ayncline  on  both  sides  of  Lover 
Narrows  of  Bnraboo  River,  secs.  20,  21,  22,  and  23,  T.  12  N.,  R.  7 E.  Asaigmi 
to  pre-middle  Huronlan. 

fLower  Niagara  limestone. 

Xante  applied  in  some  early  N.  Y.  repts  to  Gasport  Is.  memb.  of  Loci 
port  dol. 

Lower  Ordovician  series. 

The  commonly  accepted  definition  includes  Chazy  and  Ueekmantown  group? 
(the  latter  group  including  Tribes  Hill  Is.)  and  their  time  equivalents 


Digitized  by  Google 


LEXICON  OF  GEOLOGIC  NAMES  OF  UNITED  STATES  J229 


1- Lower  Pentamerus  limestone. 

Name  applied  in  early  N.  Y.  repts  to  Coeymans  Is.,  the  names  ‘‘Second 
Pentamerus  Is.”  and  “Upper  Pentamerus  Is.”  being  applied  to  New  Scot- 
land Is. 

Lower  Pittsburgh  limestone  member  (of  Conemaugh  formation). 

Pennsylvanian:  Western  Pennsylvania  and  northern  West  Virginia. 

F.  and  W.  G.  Platt.  1877  (2d  Pa.  Geol.  Surv.  Kept.  H,,  p.  286).  Lower  Pittsburg 
Is.  lies  lower  than  Lower  Pittsburg  coal  and  higher  than  Morgantown  ss. 

I.  C.  White,  1878  (2d  Pa.  Geol.  Surv.  Kept.  Q).  Lower  Pittsburg  /#.,  5 ft.  thick  in 
Allegheny  Co..  Pa.  Lies  65  ft.  below  Upper  Pittsburg  Is.  and  70  ft.  above  Morgan- 
town sH.  It  Is  generally  in  2 or  3 layers.  Is  bard,  dark  gray  on  fresh  fractures 
but  weathers  dirty  yellow. 

See  also  under  tPittsburgh  Is. 

TLower  Productive  Coal  Measures. 

A term  applied  in  early  repts  on  Appalachian  region  to  Allegheny  fm., 
of  Penn.  age. 

Lowerre  quartzite. 

Pre-Cambrian : Southeastern  New  York. 

F.  J.  n.  Merrill,  1898  (N.  Y.  State  Mus.  15th  Ann.  Kept.,  yol.  1.  pp.  21-81).  At 
base  of  metamorphosed  Paleozoic  Is.  (Inwood  Is.)  and  overlying  the  Fordhaui 
gneiss  is  a stratum  of  thinly  bedded  qtzite.  It  occurs  in  southern  Westchester 
Co.  near  Lowerrc  station.  In  Yonkers  at  the  Hastings  marble  quarry,  and  about 
% ml.  S.  of  Sparta  on  shore  of  Hudson  River.  Is  well  shown  N.  of  Peeksklll 
along  E.  shore  of  Annsville  Cove  and  In  valley  of  Peeksklll  Hollow  Creek  near 
Oregon.  It  does  not  exceed  16  ft.  in  thickness  at  Hastings.  From  the  name 
of  the  southern  locality  it  is  called  Lowcrre  qtzite.  Age  is  probably  Camb.  and 
possibly  Georgian. 

F.  J.  H.  Merrill,  1902  (U.  S.  G.  S.  New  York  Glty  folio,  No.  83).  The  qtzite 
overlying  Fordham  gneiss  Is  here  called  Poughquag  qtzite,  because  considered 
to  be  probable  strat.  equlv.  to  Poughquag  qtzite  of  Dutchess  Co.,  which  carries 
lower  Camb.  fossils. 

C.  P.  Berkey,  1907  (N.  Y.  State  Mus.  Bull.  107.  pp.  361-378).  Loirerre  qtzite  is 
pre-Cambrlc  and  may  belong  to  Fordham  gneiss,  with  which  it  is  closely  con- 
nected. In  all  essential  features  it  is  only  an  upper  quurtzitlc  fades  of  Fordham 
gneiss.  It  Is  0 to  perhaps  over  100  ft.  thick. 

C.  P.  Berkey,  1911  (N.  Y.  State  Mus.  Bull.  146,  pp.  47-57).  Lowerrc  qtzite  tenta- 
tively assigned  to  Cambro-Ordovlclc  (f). 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Ildb.  19.  p.  22).  If  Loieerre  qtzite  ia 
Postcambric  [Cambrian]  it  Is  to  be  correlated  with  Poughquag  qtzite  [Lower 
Camb.]. 

C.  P.  Berkey  and  Marlon  Rice,  1921  (N.  Y.  State  Mus.  BulL  225,  226).  Loircrre 
qtzite  Is  of  uncertain  age.  but  we  are  now  inclined  to  believe  It  is  pre-Cambrlc 
and  belongs  to  the  Grenville.  [In  chart  on  p.  140  it  Is  classified  as  later 
Grenville.] 

E.  B.  Knopf  and  A.  I.  Jonas,  1929  (U.  S.  G.  S.  Bull.  799).  Lowcrre  qtzite  cor- 
relates with  Setters  fm.  of  SE.  Pa.  and  Md.,  the  basal  fm.  of  Glenarn^  series, 
which  is  classified  by  U.  8.  Geol.  Survey  as  Algonkian. 

tLower  Shaly  limestone. 

Name  applied  in  early  N.  Y.  repts  to  New  Scotland  Is. 
tLower  Silurian. 

A term  applied  in  early  repts  to  Ordovician  system  of  present  terminology, 
the  Silurian  of  the  present  nomenclature  being  designated  “Upper 
Silurian.” 
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Ivower  Washington  limestone  member  (of  Washington  formation). 

Permian:  Southwestern  Pennsylvania  and  eastern  Ohio. 

J.  J.  8tevenson,  1876  (2d  Pa.  Geol.  Surv.  Ropt.  K).  Lower  Wmthinaton  l * — 
Thickness  20  ft.  Included  in  Washington  County  group  [Washington  fm.I 
Overlieg  Washington  coal,  from  which  it  is  In  some  sections  separated  by  6 
ft.  of  sh.  Lies  about  89  ft.  below  Middle  Washington  Is. 

Lower  Wurtemburg  limestone. 

See  under  Wurtemburff  Is.  and  under  Mercer  Is. 

Lowery  sand- 

A subsurface  sand,  of  Ord.  nge,  in  NE.  Okla.  See  under  Kintcr  Mand. 

Low  Gap  limestone.  (In  Hinton  formation.) 

Mississippian : Southeastern  West  Virginia  (Summers  County). 

D.  B.  Reg»*r.  1926  (W.  Va.  Geol.  Surv.  Rept.  Mercer.  Monroe,  and  Summers  Counties, 
pp.  296,  344).  Low  Qap  l«. — Yellow  and  Impure  calc,  stratum,  usually  shaly  or 
sandy ; marine  fossils ; 1 to  5 ft.  thick.  Lies  0 to  3 ft.  below  Low  Gap  •*. 
nnd  overlies  Low  Gap  sli. ; all  members  of  lliuton  group  [fm.J.  Type  loc.  same 
as  Low  Gap  sa. 

Low  Gap  sandstone.  (In  Ilinton  forma tion.) 

Mississippian:  Southeastern  West  Virginia  and  southwestern  Virginia 
(Tazewell  County). 

D.  B.  peger,  1926  (W.  Va.  Geol.  Surv.  Ropt.  Mercer.  Monroe,  and  Summers  Counties, 
pp.  290,  343).  Loir  (Jap  «*. — Greenish  gray  micaceous,  sometimes  shaly.  Home- 
times  massive;  5 to  30  ft.  thick.  Underlies  Lower  Tallery  sh.  and  lies  0 to  3 ft. 
above  Low  flap  Is.  All  members  of  Hinton  group  [fm.I.  Type  loc.  is  on  Wolf 
Creek  Mtn.  Summers  Co..  In  public  rmid  slightly  E.  of  and  above  Low  Gap  School. 
Also  observed  in  Mercer  and  Monroe  Counties,  W.  Va.,  and  in  Tazewell  Co.,  Va. 

Low  Gap  shah*.  (In  Hinton  formation.) 

Mississippian:  Southeastern  West  Virginia. 

D.  B.  Reger.  1920  (W.  Va.  Geol.  Surv.  Rept.  Mercer,  Monroe,  and  Summers  Counties, 
pp.  296,  345 L Low  Gap  »h. — Bed  nnd  variegated,  5 to  40  ft.  thick.  Underlie* 
Low  Gap  Is.  and  overlies  Avis  sh.,  ail  members  of  Hinton  group  [fm.].  Type  loc. 
same  as  Low  Gap  ss.  Also  observed  in  Mercer  Co. 

Lowhee  member  (of  Richfield  formation). 

Pre-Cambrian:  British  Columbia  (Cariboo  district). 

G.  Hanson,  1935  (Canada  Dept.  Mines  Geol.  Surv.  Bur..  Leon.  Geol.  Mem.  181,  p.  4». 

Lowrle  sandstone  bed.  (In  Wellington  formation.) 

Permian:  Central  northern  Oklahoma  (Logan  and  Lincoln  Counties). 

J.  M.  Patterson,  1933  (A.  A.  P.  G.  Bull.,  vol.  17,  No.  3,  pp.  243.  251.  etc.).  A few 
nd.  N.  of  Guthrie  vertical  bluffs  are  present  on  E.  side  of  Cimarron  River.  In 
central  part  of  T.  17  N.,  It.  2 W.  It  is  here  proposed  that  the  45-foot  massive 
ss.  bed  associated  with  the  red  shah's  of  these  bluffs  be  named  Lotcrie  a*,  bed. 
from  railroad  station  of  Lowrle.  in  sec.  16.  Thickness  20  to  45  ft.  Is  In 
upper  part  of  Icouium  memb.  of  Wellington  fm.,  and  in  texture,  color,  and  compo- 
sition like  rest  of  ss.  beds  in  that  memb.  Lies  higher  than  Evansville  ss.  bed. 
Good  exposure  is  in  bluffs  E.  of  Lowrle. 

Lowville  limestone.  (Of  Black  River  group.) 

Middle  Ordovician:  New  York,  Ontario.  Pennsylvania,  Maryland,  western 
Virginia,  Tennessee  (Nashville  dome). 

J.  M.  Clarke  and  C.  Schucbert,  1899  (Scl.,  n.  s..  vol.  10.  pp.  874-878).  Lowville  U . 
instead  of  Birdnette  Is.  of  common  use.  Well  exposed  at  lowville.  Lewis  Co.,  N.  Y. 
Underlies  Black  River  is.  and  overlies  Chnzy  is.  Basal  fm.  of  Mohawkian  group. 

Iti  subsequent  repts  up  to  1010  the  Lowville  was  treated  as  a fm.  dis- 
tinct from  and  underlying  the  Black  River  Is.;  but  in  1910  (N.  Y.  State 
Mus.  Bull.  145)  R.  Ruedeiiiaun  treated  it  as  basal  fm.  of  Black  Hirer 
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group  and  divided  it  into  (descending)  : (1)  Leray  Is.  memb .,  10  ft., 
more  cherty  than  underlying  Is.;  (2)  Lowville  Is.,  s.  str.,  22  to  55  ft. 
of  dove  and  blue-dove  Is.,  both  thick-  and  thin-bedded,  and  conglomeratic 
at  base.  Uncon.  overlain  by  Watertown  Is.  and  uncon.  underlain  by 
Pamelia  Is.  of  Chuxy  group.  [In  subsequent  repts  the  thickness  of 
Lowville  was  stated  as  0 to  85  ft.] 

1.  P.  Cashing,  1911  (Am.  Jour.  Scl.,  4th,  vol.  31,  pp.  135-144).  Leray  fm.  (black 
cherty  Iss.  of  Watertown  region)  is  classed  provisionally  ns  uppermost  memb.  of 
Lowville.  In  Watertown  region  It  uncon.  overlies  typical  Lowville  Is.,  but  Ulrich 
says  there  is  gradation  elsewhere,  and  that  the  chert  beds  can  not  be  separated 
from  the  Lowville.  At  Lowville  there  are  5*4  ft.  of  cherty  Is.  with  Columnarta 
halli  and  Stroma  tocerium  rugonum.  not  seen  at  Watertown,  and  to  S.  this  Stromato- 
cerium  bed  is  sole  representative  of  the  (Lowville?]  fm.  In  Champlain  Valley 
massive  black  Is.  seems  to  bridge  interval  btw.  Lowville  and  Leray  in  Watertown 
region.  Typical  Lowville  In.  consists  of  thin-bedded  dove  Iss.  containing  little  or 
no  chert,  and  is  Lowville  Is.  as  originally  defined  by  Clarke  and  Schachert  in 
1899,  or  the  fm.  previously  called  Birdneye.  Overlain  uncon.  by  Watertown  Is. 
and  underlain  by  Chasy  group. 

E.  O.  Ulrich,  1911  (Geol.  Soc.  Am.  Bull.,  vol.  22,  pi.  27),  included  Leray  in 
Lowville. 

C.  A.  Hartnagel,  1912  (N.  Y.  State  Mus.  Hdb.  19,  p.  37),  stated  that  “the  upper 
cherty  layers  of  the  Lowville  have  been  designated  the  Leray  Is. but  the 
accompanying  chart  placed  Leray  is.  above  Lowville  Is. 

It.  8.  Bassler.  1915  (U.  S.  Nat.  Mus.  Bull.  92.  vol.  2.  pi.  1).  included  Leray  in 
Lowville,  but  in  1919  (Md.  GeoL  Surv.  Camb.  and  Ord.  vol.,  p.  51)  he  excluded  it, 
as  he  did  in  1934  (Geol.  Soc.  Am.  Spec.  Paper  No.  1).  A.  F.  Foerste,  1924 
(Canada  Dept.  Mines,  Geol.  Surv.  Mem.  138,  chart  opp.  p.  58)  Included  Ijeray  In 
Lowville,  but  K.  O.  Ulrich,  1924  (Teim.  Dept.  Ed.,  Div.  Geol.  Bull.  28.  p.  34.  and 
Bull.  31,  p.  16)  excluded  Leray  from  Lowville. 

G.  M.  Kay,  1929  (Jour.  Geol.,  vol.  37.  No.  7,  pp.  604-671  ; and  A.  A.  P.  G.  Bull., 
vol.  13,  No.  9,  p.  1214),  divided  Black  River  group  of  N.  Y.  and  Ont.  into 
Chaumont  fm.  (above),  new,  and  Lowville  Is.  (below)  ; and  included  In  his 
C'haumout,  In  descending  order,  Watertown  Is.,  Glonburnie  (new,  0 to  2 ft.),  and 
Leray  Is. 

W.  Goldring,  1931  (N.  Y.  State  Mus.  Hdb.  10).  excluded  Leray  from  Lowville  in 
table  on  p.  268,  but  on  p.  282  stated:  Uppermost  layers  (15  to  20  ft.  max.)  of 
Lowville  Is.  are  cherty.  and  separated  from  typical  Lowville  by  uncon.,  and  this 
portion  has  received  name  Leray  In. 

E.  O.  Ulrich  and  R.  Ruedcmanu,  1933  (16th  lut.  Geol.  Cong.  Guidebook  4.  p.  126), 
used  Leray  In.  for  beds  btw.  Watertown  Is.  (above)  and  Lower  Lowville  Is. 
(below). 

G.  M.  Kay,  1935  (Geol.  Soc.  Am.  Bull.,  vol.  46,  pp.  227-228),  divided  Black  River 
group  at  type  section  Into  Chaumont  fra.  (Including  Watertown  aud  Leray)  and 
Lowville. 

The  U.  S.  Geol.  Survey  nt  present  treats  Leray  Is.  as  top  memb.  of  Lowville 

Is. 

In  central  Pa.  the  Lowville  Is.  is  overlain  by  Hodman  Is.,  a local  name 
for  post-Lowville  part  of  Black  River  group.  In  western  Va.  and  south- 
ern Pa.  the  Chambersburg  Is.  composes  the  post-Lowville  part  of  Black 
River  group  and  overlies  Lowville  Is.  In  Nashville  dome,  Tenn.,  the 
Ixjwville  is  divisible  into  2 members,  to  the  lower  of  tvhich  (consisting 
of  massive,  compact,  white  or  light-blue  cherty  Is.)  the  name  Carters  Is. 
is  now  restricted,  while  the  upi>er  memb.  (consisting  of  thin-bedded 
dove-colored  Is.  layers  and  yellowish  gray  sh.)  is  correlated  by  E.  O. 
Ulrich  and  R.  S.  Bassler  with  Tyrone  Is.  of  Miller,  in  central  Ky. 

Lowville  granite. 

Pleistocene:  Northwestern  New  York  (Lowville  quudrangle). 

A.  F.  Buddlngton.  1934  (N.  Y.  State  Muh.  Bull.  296,  pp.  74,  78-79,  83,  104,  and  map 
of  Lowville  quad.).  Lowville  type  (also  Lowville  yranite). — ('oarse  to  medium- 
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grained  equi-granular  granite  over  wide  areas,  often  high  In  quartz.  Relations  to 
Hermon  and  Alexandria  types  of  granite  undet.  A band  about  4 mi.  wide  strike* 
NB.— SW.  across  central  part  of  Lowville  area.  Intrudes  Grenville  series. 

Loxley  ground  moraine. 

Pleistocene  (Wisconsin  stage)  : Northern  central  Michigan  (Roscommon 
County). 

W.  A.  Ver  WIebe,  1927  (Papers  Mich.  Acad.  Sci..  Arts,  and  Lett.,  voL  7.  p.  163). 
Loxley  {/round  moraine  Is  located  near  settlement  called  Loxley,  in  T.  22  N.,  R.  4 W. 

Loyal  Creek. 

Upper  Ordovician:  Eastern  New  York  (Mohawk  Valley). 

K.  Ruedemann  and  O.  H.  (’had wick.  1935  (Sci.,  n.  s.,  vol.  81,  p.  400).  Loiral  Creek 
introduced  for  middle  Utica  or  zone  of  Dioranagra/it  u*  nichohoni  in  Mohawk 
Valley. 

Loyalhanna  limestone  (in  Pennsylvania). 

Loyalhanna  limestone  member  (of  Greenbrier  limestone,  in  Maryland  and  West 
Virginia). 

Mississippian : Western  and  central  Pennsylvania,  western  Maryland,  and 
northern  West  Virginia. 

C.  Butts.  1904  (U.  S.  G.  S.  Kittanning  folio.  No.  115,  p.  5).  Coarse  calc,  as., 
strongly  cross  bedded,  surface  pitted  by  differential  erosion.  Thickness  at  least 
40  ft.  Universally  known  in  region  as  “Siliceous  Is.,"  but  generally  it  is  a 
rather  calc.  hs.  In  defertmce  to  general  usage  it  Is  here  named  Loyalhanna  U 
l>ecause  well  developed  along  the  gorge  In  which  Loyalhanna  Creek  flows  across 
Chestnut  Ridge.  Westmoreland  Co.,  Pa.  Underlain  by  Burgeon  ss.  Top  of  Loyal* 
hanna  is  here  taken  as  top  of  Pocono  fm.,  as  In  western  Pa.  folios  already  published. 

C.  Butts,  1924  (Am.  Jour.  Sci.,  5th.  vol.  8,  pp.  249-257).  In  SW.  Pa.  the  fossils 
reveal  a great  hiatus  btw.  Loyalhanna  Is.  and  Burgoon  ss.  memb.  of  Pocono  fm. 
The  Loyalhanna  is  therefore  here  separated  from  Pocono  and  treated  as  a distinct 
fm.  btw.  the.  Pocono  below  and  the  Munch  Chunk  above.  It  Is  a nonfossil Iferou* 
transgressing  fm.,  equiv.  in  lithology  and  strat.  position  to  Ste.  Genevieve  Is.  In 
western  Md.  it  is  very  properly  treated  as  a memb.  of  Greenbrier  Is.,  which  there 
replaces  lower  part  of  Mauch  Chunk  sh. 

Loysburg  formation. 

Lower  Ordovician : Central  and  central  southern  Pennsylvania. 

R.  M.  Field,  1919  (Am.  Jour.  Sci.,  4th,  vol.  48.  pp.  404,  410).  Loysburg  fm. — 
Dark  and  impure  dolomltlc  Is.  overlying  Beekmantown  is.  and  underlying  first 
lntraformatlonal  zone.  Only  115  ft.  exposed  at  Bellefonte,  so  that  base  cannot 
be  located.  Appears  to  be  not  so  thick  at  Loysburg.  Bedford  Co.  Lowest  fm 
of  Stones  River  group.  Collie  does  not  appear  to  have  recognized  the  existence 
of  this  formation.  Butts  also  does  not  mention  the  lowest  dlv.  of  the  Stone* 
River  group,  probably  because  it  is  poorly  exposed  at  Roaring  Spring.  Differs  from 
superjacent  Carlim  in  lithology,  in  paucity  of  fossils,  and  in  total  absence  of 
reef-building  organisms,  which  are  so  characteristic  of  the  Carlim. 

Lucas  dolomite. 

Lower  Devonian:  Ohio,  southeastern  Michigan,  and  western  Ontario. 

C.  S.  Prosser,  1903  (Jour.  Geol.,  vol.  11,  pp.  521.  540).  Lucan  Is. — To  include  all 
rocks  btw.  top  of  Sylvanin  ss.  and  base  of  Columbus  Is.  of  Ohio  or  Dundee  is.  of 
Mich.  Is  top  memb.  of  Mtmroe  fm. 

C.  R.  Stauffer,  1908  (Ohio  Nat.,  vol.  8.  pp.  271—276.  and  Geol.  Sor.  Am.  Bull.,  vol.  19. 
pp.  544-545,  footnote).  Lucas  Is.  overlies  Syl vania  ss.  and  underlies  Columbus  Is. 
Consists  of  (descending)  : (1)  63  ft.  of  compact  drab  dolomltlc  Is.,  showing  banded 
structure,  in  quite  massive  layers  but  weathers  into  much  thinner  layers,  and  con- 
tains several  fosaillferoua  layers  near  middle;  (2)  36  ft.  of  compact  drab  dolomltlc 
Is.  with  some  drab-gray  to  brown  sandy  layers. 

A.  C.  Lane,  C.  8.  Prosser,  W.  H.  Sherzer,  and  A.  W.  Grabau.  1909  (Geol.  Soc.  Am. 
Bull.,  vol.  19,  pp.  553-556),  named  the  "Upper  Monroe"  of  Mich.,  Ohio,  and  western 
Ont.  the  Detroit  River  series,  and  divided  it  Into  (descending)  : Lucas  dot.,  200  + 
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ft. ; Amherstburg  dol.,  20  ft. ; Anderdon  Is..  40  to  50  ft. : and  Flat  Rock  dol.,  40  to 
150 -f  ft.  This  was  a restriction  of  Lucas  as  originally  defined. 

W.  H.  Sherxer  and  A.  W.  Urn  ban,  1910  (Mich.  Geol.  Surv.  Pub.  2,  geol.  ser.  1,  p.  51). 
In  Lucas  Co.,  Ohio,  the  Lucas  dol.  rests  on  Sylvania  ss.  in  all  quarries,  showing  that 
Anderdon  and  Amherstburg  have  been  cut  out  by  overlap  of  the  dol.  on  Sylvania  as. 

C.  R.  Stauffer,  1916  (Geol.  8oc.  Am.  Bull.,  vol.  27,  p.  72).  Amherstburg  dol.  certainly 
occurs  at  West  Liberty,  Ohio,  and  probably  at  Fremont ; and  Anderdon  Is.  outcrops 
in  quarries  at  Castalia,  Ohio. 

J.  E.  Carman,  1927  (Jour.  Geol.,  vol.  35,  pp.  481-506).  Flat  Rock  and  Anderdon 
members  have  not  been  recognised  in  Ohio.  They  are  known  to  be  absent  in 
Lucas  Co. 

In  Cleveland,  Ohio,  region,  the  Lucas  dol.  is  treated  as  a distinct  fra.  In 
Mich.  It  Is  treated  as  a inemb.  of  Detroit  River  dol. 

Named  for  Lucas  Co.,  Ohio,  which  Lucas  dol.  crosses  from  N.  to  S. 

Lucas  limestone. 

Middle  Devonian : Central  eastern  Iowa. 

C.  { R. ] Keyes,  1912  (Iowa  Acad.  Scl.  Proc.,  vol.  19,  p.  149)  and  1913  (Iowa  Acad. 
Sci.  Proc.,  vol.  20,  pp.  205.  200).  Lucas  terranc. — White  fine-grained  ls„  20  ft. 
thick;  &traparollu8  abundant  at  base.  Forms  topmost  part  of  Cedar  Valley  Is. 
Underlain  by  CoralviHe  Is.  Included  in  Senecan.  Named  for  a locality  [not 
stated]  in  Johnsou  Co. 

Lucero  beds. 

Cretaceous:  Cuba. 

E.  L.  Do  Golyer,  1918  (A.  A.  P.  G.  Bull.,  vol.  2.  p.  142). 

Lucien  shale  member. 

Permian : Central  northern  Oklahoma. 

F.  L.  Aurin,  II.  O.  Officer,  and  C.  N.  Gould.  1926  (A.  A.  P.  G.  Bull.,  vol.  10,  pp.  786- 
799).  Lucien  sh.  inemb. — Lower  250  ft.  of  Garber  ss..  consisting  largely  of  red, 
more  or  less  fissile  or  laminated  clay  shales,  with  several  ledges  of  red  88.,  one  of 
which  generally  occurs  at  base  of  the  inemb.  Underilea  Hayward  ss.  memb.  of 
Garber  ss.,  and  rests  on  Wellington  fm.  Named  for  exposures  at  Lucien,  Noble  Co. 

Luck-Sure  series. 

Age  (?)  : Southeastern  Arizona  (Tombstone  district). 

W.  P.  Blake,  1902  (Tombstone  and  Its  mines).  Manganlferou*  or  Lurk  Sure  series. — 
Series  of  thickly  bedded  massive  lss.,  in  which  occur  ore  deposits  characterized  by 
large  amounts  of  manganese  ore.  Chiefly  developed  in  mineral  claims  formerly 
known  as  Lucky  Cuss,  Luck  Sure,  Wedge,  Sunset.  Knoxville  (Stonewall).  Anchor, 
and  Grand  Dipper.  Underlies,  uncon.  (?),  the  Contention  nnd  Toughnut  series 
[Mesozoic].  [Appears  to  be  younger  than  bis  Emerald  series,  “which  includes  the 
heavy  qtsites  of  Ajax  Mtn.”] 

Lucky  Cuss  limestone. 

Ordovician  (?):  Southeastern  Arizona  (Tombstone  district). 

J.  A Church,  1903  (Am.  Inst.  Min.  Engrs.  Trans.,  vol.  33,  pp.  3-37).  Lucky  Cuss 
Is. — Thickness  400  ft.  Is  full  of  crinotds.  Underlies  Herschel  qtzlte  [Mesozoic] 
and  overlies  Emerald  Is.  [Upper  Camb.]. 

Lucky  S argillite. 

Upper  Jurassic:  Northern  California  (Mount  Jura). 

C.  n.  Crickmay,  1933  (Geol.  Soc.  Am.  Bulk,  vol.  44,  No.  1,  p.  81).  [See  under 
Combe  «#.] 

C.  H.  Crickmay,  1933  (Geol.  Soc.  Am.  Bull.,  voL  44,  No.  5,  pp.  896,  902).  Lucky  8 
fm. — Micaceous  qtzite,  with  one  or  more  fine  cgls.  of  chert  and  qtzlte  pebbles 
derived  from  much  older  deposits,  grading  up  into  micaceous  dark-gray  slltite  and 
black  argillite.  Thickness  600  ft.  Very  meager  marine  fauna  in  upper  beds;  no 
Identifiable  fossils.  Of  inld  Upper  Jurassic  age.  Named  for  Lucky  8 mine.  Type 
loc.,  Forman  Ravine,  W.  end  of  Forman  Ridge.  Underlies  Trail  tuff  and  cgl.  and 
overlies  Cooks  Canyon  aggl. 
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Ludlow  sandstone. 

Middle  Devonian:  Central  Pennsylvania  (Perry  County). 

J.  P.  Lesley,  1892  (2d  Pa.  GeoL  Surv.  Summ.  Final  Kept.,  vol.  2,  pp.  1236-1237). 
(See  under  Perry  fm .] 

Ludlow  lignitic  member  (of  Lance  formation). 

Upper  Cretaceous:  Southwestern  North  Dakota,  northwestern  and  northern 
South  Dakota,  and  northeastern  Montana. 

E.  R.  Lloyd  and  C.  J.  Flares,  1915  (Jour.  Geol.,  vol.  23,  pp.  523-547).  [See  1915 
entry  under  CannontMiR  marine  memb.  The  following  additional  details  regarding 
the  Ludlow  memb.  are  also  given  in  rept  cited  above.]  Ludlow  lignitic  memb.  of 
Lance  fm.  occupies  large  area  in  Harding  Co.,  S.  Dak.,  and  has  been  mapped  north- 
ward into  Bowman  and  Billings  Counties,  N.  Dak.,  and  eastward  in  Perkins  Co., 
8.  Dak.,  where  it  merges  with  Cannonball  marine  memb.  In  vicinity  of  Ludlow, 
S.  Dak.,  Its  type  loc.,  it  consists  of  350  ft.  of  loosely  consolidated  buff  and  cream- 
colored  calc.  ns.  and  sh.  with  interbedded  lignite.  It  contains  most  of  lignite  of 
8.  Dak.,  and  the  presence  of  this  lignite  is  one  of  chief  criteria  for  considering  It  a dis- 
tinct memb.  of  Lance  fm.  In  S.  Dak.  Its  lithologic  character  is  very  like  Fort  Union 
fm.  and  its  fossil  flora  so  far  as  determined  is  identical  with  that  of  Fort  Union  ; 
its  flora  is  like  that  of  lower  part  of  Lance,  but  its  lithology  is  quite  different.  In 
N.  Dak.  its  flora  has  same  affinities  ns  in  S.  Dak.,  but  its  lithology  resembles  lower 
part  of  Lance  except  for  presence  of  numerous  lignite  beds.  It  is  this  variation  in 
color  and  lithology  that  renders  its  separation  from  overlying  Port  Union  so 
difficult.  All  of  the  Triceratopt  collected  In  Little  Missouri  country  came  from 
below  the  T Cross  lignite  bed  [in  lower  part  of  the  Ludlow]  and  the  oysters  from 
above  it.  Calvert,  however,  stutes  that  in  Mont,  ceratopsian  bones  were  found  Just 
above  the  lowest  persistent  lignite  bed,  but  there  is  certainly  nothing  in  character 
of  overlying  strata  to  suggest  that  similar  bones  do  not  occur  therein  up  through 
a strat.  distance  of  perhaim  500  ft.  (U.  8.  G.  8.  Bull.  471,  p.  197,  191 2L)  The 
T Cross  lignite  bed  was  mapped  to  Mont.  State  line,  and  it  is  undoubtedly  the  same 
lignite  as  the  “persistent  lignite”  referred  to  above. 

See  also  D.  E.  Winchester,  C.  J.  Hares,  E.  R.  Lloyd,  and  E.  M.  Parks,  1916 
(U.  S.  G.  S.  Bull.  627,  pp.  15-26),  and  T.  W.  Stanton,  1920  (U.  S.  G.  S. 
P.  P.  128A). 

The  U.  S.  Geol.  Survey  now  classifies  Cannonball  marine  memb.  of  Lance  fm. 
and  the  demonstrably  equiv.  part  of  the  Ludlow  memb.  as  Upper  Cret. 

tLudlow  conglomerate  member. 

Devonian  or  Carboniferous:  Northwestern  Pennsylvania. 

K.  E.  Caster,  1933  (Geol.  Soc.  Am.  Bull.,  vol.  44,  No.  1,  p.  202).  [See  1033  entry 
under  Knapp  fm.] 

K.  E.  Caster,  1934  (Bulls.  Am.  Pal.,  vol.  21,  No.  71,  p.  61),  replaced  this  preoccupied 
name  with  Wetmore  cgl. 

Ludlowville  shale.  (In  Hamilton  group.) 

Middle  Devonian : Western  and  central  New  York. 

J.  Hall,  1839  (N.  Y.  Geol.  Surv.  3d  Kept.,  p.  298).  Ludlowville  shale ft. — Bluish  or 
olive  sh.  with  different  fossils  from  those  of  underlying  olive  sh.  [later  named 
Skaneateles  *A.].  Underlies  Encrinal  Is.  Named  for  occurrence  at  Ludlowville 
[Tompkins  Co.]. 

LudlotcviUe  sh.  continued  to  be  used,  for  many  years,  for  beds  said  to  overlie 
Skaneateles  sh.  and  to  underlie  Tiehenor  Is.,  a name  introduced  to  replace 
Encrinal  Is.  of  Hall.  But  further  studies  revealed  2 encrinal  lss. 

G.  A.  Cooper,  1930  (Am.  Jour.  Sci.,  5th.  vol.  19,  pp.  222-224).  Ludlowville  fm.  In 
western  N.  Y.  is  composed  in  lower  part  of  dark  soft  sh.  having  a “Leiorhynchus 
or  Marcellos  facies, *’  and  in  upper  part  of  soft,  lighter  gray  shales  abounding  in 
typical  Hamilton  fossils.  Traced  eastward  the  beds  become  more  aren.  and 
“Leiorhynchus  fades”  of  lower  part  is  eventually  lost.  In  western  and  central 
N.  Y.  the  Ludlowville  is  divisible  into  several  members,  but  in  eastern  central 
part  of  State  the  uniformity  of  lithology  and  faunas  prevent  any  subdivision.  The 
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name  Ludlowville  was  used  first  by  Hall  In  1839  for  the  sequence  on  Cayuga  Lake 
btw.  base  of  Centerfleld  mcmb.  and  a certain  bed  designated  by  him  "Encrinal  Is." 
The  typo  section  was  not  happily  chosen,  as  only  about  50  ft.  of  the  Ludlowville 
is  expos«*d  there,  the  overlying  fma.  (Moscow  sh.  and  Tully  Is.)  being  found  within 
the  village.  It  is  clear  from  above  that  Hall's  type  section  Is  utterly  Inadequate, 
but  as  the  name  has  been  entrenched  in  the  literature  for  90  years  writer  suggests 
that  It  be  retained,  but  that  the  section  for  reference  be  that  sequence  on  Paines 
Creek  at  Aurora  beginning  with  the  Centerfleld  at  Moonshine  Falls  and  terminating 
with  Portland  Point  beds  (erroneously  referred  to  Tlchenor  by  N.  Y.  8tate  Surv. 
bulletins)  at  Black  Rock.  [See  also  under  Centerfleld  Is.  and  1930  entry  under 
Moscow  *h.]  Is  here  divided  Into  (descending)  Deep  River  memb.,  Tlchenor 
memb.,  Wanakah  memb.,  Ledyard  memb.,  and  Centerfleld  memb.  In  Chenango 
Valley  the  typical  Centerfleld  fauna  is  absent,  and  base  of  Ludlowville  is  drawn 
at  base  of  Rpirifer  divaricotus  xone,  the  latter  species  also  occurring  in  Center- 
field  Is. 

W.  Goldring.  1931  (N.  Y.  State  Mtis.  Hdb.  10,  p.  369),  defined  Ludlowville  sh. 
as  underlying  Menteth  Is.  memb.  of  Moscow  sh.,  overlying  Skaneateles  gh.,  and 
as  including  Tlchenor  Is.  in  upper  part  and  Centerfleld  Is.  at  base.  This  is  present 
definition  of  U.  S.  Geol.  Survey. 

tLudlowvIlle  group. 

Middle  Devonian : New  York. 

J.  Hall,  1842  (Am.  Jour.  Scl.,  1st,  vol.  42,  pp.  57-62).  The  great  group  of  fosslllferous 
shales  so  well  developed  along  Cayuga  and  Seneca  Lakes,  and  known  ns  Marcellus, 
Skaneateles.  Ludlowville,  and  Moscow  shales,  I shall  for  the  sake  of  brevity  speak 
of  under  the  name  of  Ludlowville  </roup.  [This  broad  use  of  Ludlowville  did  not 
gain  currency,  for  Vanuxera  the  same  year  (Geol.  N.  Y„  pt.  3)  adopted  Hamilton 
group  to  include  all  bods  btw.  Tully  Is.  above  and  Marcellus  sh.  below,  or  (descend- 
ing) Moscow  sh.,  encrinal  Is..  Ludlowville  or  Olive  sh.,  and  Sknneateleg  sh. ; and 
Hall  himself  in  1843  und  later  publications  ceased  to  use  this  broad  definition  of 
Ludlowville.] 

Lueders  limestone.  (Of  Wichita  group.) 

Permian:  Central  northern  and  central  Texas. 

W.  E.  Wrnther,  1017  (8W.  Ass.  Pet.  Geol.  Bull.,  vol.  1,  p.  94  and  chart  opp.  p.  96). 
I/Urilera  in. — Top  memb.  of  Wichita  div.  Has  been  identified  by  writer  from  a 
point  8.  of  Harrold.  on  Fort  Worth  and  Denver  City  R.  R.  in  Wilbarger  Co.,  past 
Seymour,  across  NW.  Throckmorton  and  8E.  Haskell  Co.  to  Ballinger,  Runnels  Co. 
Persi8t8  to  within  few  mi.  of  Red  River.  Thickness  20  ft.  in  section  from  Abilene 
to  Sweetwater.  Around  Abilene  and  perhaps  southward  beneath  Callahan  Divide, 
Lueders  is.  is  overlain  by  Abilene  fm.,  which  there  forms  top  memb.  of  Wichita. 
Nnmcd  for  small  town  on  Clear  Fork  of  Brazos  River,  in  eastern  Jones  Co. 

J.  W.  Beede  and  V.  V’.  Waite,  1918  (Univ.  Tex.  Bull.  1816,  pp.  41-42).  Lueders  fm. — 
Over  top  of  Paintrock  fm.  is  a series  of  rocks  with  a larger  proportion  of  sh. 
and  marly  Impure  las.,  which  weather  easily,  except  in  upper  part,  which  is 
formed  by  Ballinger  Iss.  The  shales  below  these  Iks.  are  frequently  marly  and 
very  fosslllferous ; in  fact  they  are  coarse  fossil  cgls.  made  up  mainly  of  Myalinas 
and  other  pelecypods  with  many  gastropods  and  Bryozoa.  The  iss.  at  Ballinger 
are  quite  fosslllferous,  and  the  beds  are  relatively  thick  and  massive,  and  mostly 
buff.  The  LuederB  fm.  is  here  regarded  as  beginning  with  No.  142  and  extending 
to  top  of  No.  158  of  general  section.  Ab  thus  defined  it  has  thickness  of  ft. 
It  is  uncertain  how  Lueders  fm.  as  here  used  will  check  with  section  at  Lueders, 
but  according  to  Wrather  they  are  in  general  eqdlv.  The  Lueders  fm.  as  a whole 
naturally  breaks  into  an  upper  and  a lower  part  with  rather  distinct  characteristics, 
and  further  study  may  necessitate  its  subdivision. 

E.  H.  Sellards,  1933  (Univ.  Tex.  Bull.  3232,  p.  169).  Paint  Rock  beds  of  Drake 
are  basal  part  of  Lueders  fm.  as  defined  in  this  rept. 

Lueders  limestone  member  (of  Lueders  formation). 

See  1930  entry  under  Lake  Kemp  Is. 

tLufkin  beds.  (In  Claiborne  group.) 

Eocene:  Eastern  Texas. 

W.  Kennedy,  1892  (Tex.  Geol.  Surv.  3d  Ann.  Rept,  pp.  45,  58).  Lufkin  or  Angelina 
County  beds. — Chiefly  dark-blue  gypseous  clays  (gray,  white,  and  blue),  sands 
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(sometimes  laminated  and  cross-bedded),  sandy  clays,  and  lignites,  100  or  mon? 
ft.  thick.  Basal  fm.  of  Mlo.  Underlies  Fayette  sands  and  sss.  and  uncon.  owcrtlm 
Eocene  Cook's  Mtn  beds. 

Same  ns  Yegua  fm.  ( Eo. ) , the  better  established  name. 

Named  for  Lufkin,  Angelina  Co. 

Lufkin  rhyolite. 

Tertiary:  Southwestern  New  Mexico  (Sierra  County). 

C.  R.  Keyes,  1908  (Am.  Inst.  Min.  Engrs.  Bl-Mon.  Bull.  19.  pp.  7—21). 

rhyolite,  Tert.,  500  ft.  thick.  Type  loc.,  Lufkin  Mtn,  near  Lake  Valley  [Sierra  Co.J. 

Lufkin  member  (of  Cook  Mountain  formation). 

Eocene:  Eastern  Texas. 

B.  C.  Renick,  1928  (A.  A.  P.  G.  Bull.,  vol.  12,  pp.  531,  534).  Lufkin  mrn6.- 
Top  memh.  of  Cook  Mtn  fm.  Underlies  Yegua  fm.  and  overlies  Nacogdoches 
memb.  of  Cook  Mtn  fro.  Consists  of  300  to  400  ft.  of  marine  chocolate-brows 
clay,  containing  some  fosslliferous  beds,  some  glauconitic  beds,  and  thin  beds  of 
sand.  Upper  5 to  15  ft.  generally  contains  macrofossils,  making  this  memb.  easily 
recognizable  as  distinct  from  overlying  Yegua  fra.  Weathers  reddish  brown.  The 
term  Lufkin  whs  introduced  by  G.  M.  Knebel  and  Miss  Alva  Elllsor.  [The  com- 
piler has  been  unable  to  And  where  Mr.  Knebel  and  Miss  Elllsor  published  this 
name,  and  Renick  does  not  give  the  reference.] 

Lugert  granite. 

Pre-Cambrian : Southwestern  Oklahoma  (Kiowa  and  Greer  Counties). 

C.  H.  Taylor,  1915  (Okln.  Geol.  Stirv.  Bull.  20).  Intrusive  red  granite,  younger  and 
finer-grained  than  Reformatory  granite  and  older  than  Quanah  granite.  Occurs  in 
vicinity  of  Lugert,  Kiowa  Co.  Appears  to  be  younger  than  Cold  8prfngs  granite. 

M.  G.  Hoffman,  1930  (Okln.  Geol.  Surv.  Bull.  52,  pp.  33—45).  Lugert  granophyre. — 
Salmon-pink  medium-grained  granophyre,  speckled  with  little  dark-gray  to  black 
spots  of  ferromagnesian  minerals.  Was  called  Lugert  granite  by  Taylor,  1915. 
Intrudes  Meore  qtzlte,  the  basic  rocks,  nnd  the  Saddle  Mtn,  Davidson,  and  Carltoc 
granophyres  in  Wichita  Mtns,  SW.  Okla. 

Luisian  stage. 

Tertiary:  California. 

See  under  Zcmorrian  xtage,  R.  M.  Kleinpell,  1034. 

II.  G.  Schenck  and  R.  M.  Kleinpell,  1936  (A.  A.  I\  G.  Bull.,  vol.  20,  No.  2,  p.  224 ». 
Lulsian  stage  includes  lower  Monterey  fm.,  Claremont  6h.,  t‘ValvuUncria  californic* 
zone,"  etc. 

Lukachnkai  sandstone. 

Triassic  (?) : Northwestern  New  Mexico  and  northeastern  Arizona. 

C.  [R.]  Keyes,  1922  (Pan-Am.  Geol.,  vol.  38.  pp.  250,  337).  Lukachukai  — Appli- 
cation for  lower  ss.  section  of  Doloresian  series,  as  outcropping  In  Lukachukii 
Valley,  at  N.  end  of  Cliuska  Mtns  [NW.  N.  Mex.].  Thickness  200  ft  Younger 
than  Holbrook  sss. 

Lukashukal. 

See  Lu  kach  u ka  i. 

Luke  clay.  (In  Allegheny  formation.) 

Pennsylvanian:  Western  Maryland  (Allegany  and  Garrett  Counties). 

C.  K.  Swartz,  W.  A.  Price,  and  II.  Rassler,  1019  (Geol.  Soc.  Am.  Bull.,  vol.  30,  p. 
572).  Luke  clay  < Middle  Kittanning  clay). — Underlies  Middle  Kittnnning  (Lukci 
coal  and  overlies  Ellershe  ss. ; all  included  In  Allegheny  fm. 

C.  K.  Swartz,  1922  (Md.  Geol.  Surv.  vol.  11,  pp.  47.  343,  pi.  6).  Luke  clay  (Middle 
Kittanning  clay). — Impure  clay,  lenticular.  Overlies  Lower  Kittanning  rider  eoaL 
Exposed  in  cut  on  B.  & O.  R.  R.  opposite  Luke  (Allegany  Co.]. 

Luke  Hill  formation. 

Name  applied  by  H.  W.  McGerrigle  (17th  Kept.  Vt.  State  Geol.,  pp.  182. 
185,  1931)  to  Ba  (160  ft.  of  dark  bluish-gray  thin-bedded  Is s.)  of  Logan's 
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se«tion  of  Philipsburg  series  of  Quebec.  McGerrigle  mapped  his  Luke 
Hill  fm.  in  St.  Albans  quad.,  NW.  Vt.  (See  1931  entry  under  Philipsburg 
scries. ) 

Luke  Hill  limestone. 

Name  applied  by  T.  H.  Clark  (Geol.  Soc.  Am.  Bull.,  vol.  45,  No.  1,  pp.  6-7, 
1934)  to  a Is.  in  Quebec. 

Lulbogrud  clay. 

Silurian  (Niagaran) : East-central  Kentucky. 

A,  F.  Foprstr.  1005  (Ky.  Geol.  Surv  Bull.  6,  p.  145)  and  1006  (Ky.  Geol.  Surv. 
Bull.  7.  pp.  10.  50).  LulbcgruA  clou. — Clay,  10  to  13  ft.  thick;  forms  basal  memh. 
of  Alger  fm.  (of  Niagaran  age).  Overlain  by  Waco  la.  (of  Alger  fm.)  and  under- 
lain by  Indian  Fields  fm.  (also  of  Niagaran  age). 

In  1931  (Ky.  Geol.  Surv.  ser.  6,  vol.  36,  pp.  172,  173)  Foerste  assigned  this 
clay  to  Clinton  epoch. 

Named  for  Lulbegnid  Creek,  Clark  and  Powell  Counties. 

Lunasnn  series. 

Lunasian  series. 

A term  introduced  by  C.  IR.l  Keyes  for  a part  of  the  middle  Carbf.  (Penn.) 
of  N.  Mex. — “the  main  is.  sequence  in  Manzano  Mtns.”  (See  his  Con- 
spectus of  geol.  fms.  of  N.  Mex.,  1915,  pp.  3,  8.) 

Lundy. 

Name  applied  to  a glacial  lake,  of  Pleist.  age.  in  Great  Likes  region.  (See 
U.  S.  G.  S.  Mon.  53,  1915,  p.  460.) 

Lundy  glnelnl  epoch. 

A name  applied  by  E.  Blnckwelder  (Geol.  Soc.  Am.  Bull.,  vol.  41,  pp.  91-92. 
1930)  to  time  during  which  the  next  to  youngest  drift  was  laid  down  on 
slopes  of  Sierra  Nevada,  Calif.  He  later  (G.  S.  A.  Bull.,  vol.  42,  pp. 
HI 15  922,  1931)  replaced  this  name  with  Tahoe  glacial  stage,  which  he 
correlated  with  Iowan  stage 

Lundy  Mountain  type. 

1 're-Cambrian : Eastern  Alabama. 

W.  F.  Prouty,  1923  (Ala.  Geol.  Surv.  County  Ropt.  No.  1,  pp.  18,  191.  In  crossing 
Ashland  series  [Ashland  mica  schist]  from  NW  to  SE.,  going  from  border  near 
Clalrmont  Springs  through  Ashland,  one  finds  from  W.  border  past  Sardis  Church 
and  nearly  to  Idaho,  soils  of  grayish  to  pink  color.  In  a number  of  ex|x>sures 
through  here  the  [Ashlnnd]  mica  schist  has  large  compound  (lakes  of  green  mica 
together  with  many  bluish-gray  scales  of  aluminous  material.  This  type  of  mica 
schist  has  been  called  Lundy  Mountain  type  by  Dr.  E.  A.  Smith  In  his  field  notes 
of  1896. 

Lunenburg  schist. 

Upper  Cambrian:  Northeastern  Vermont  (Essex  County). 

0.  FI.  Richardson.  1006  (5th  Kept.  Vt.  State  fleol.,  pp.  79-82).  Luncnburu  schi*t. — 
Highly  metamorphic  green,  greasy,  chlorite  schist.  [Pre-Camb.  on  pp.  70-80; 
probably  i’amh.,  p.  80;  on  p.  82  Is  following:]  Prof.  Hitchcock  suggested,  in 
“GeoL  sections  crossing  N.  II.  and  Vt.,"  term  JHrmtalban  as=  White  Mtn  series 
in  N.  II.,  whose  age  is  upper  Laurentinn.  In  this  rept  I have  included  these  with 
Lunenburg  schist  as  pre-Camb.,  awaiting  further  field  investigation. 

E.  J.  Foyles  and  C.  II.  Richardson,  1920  (16th  Rept.  Vt.  State  Geol.,  table  opp. 
p.  288).  Lunmburg  {/roup,  uppermost  Upper  Comb,  of  eastern  Vt.,  consists  ot 
sericite  qtzltc,  sericite  schist,  and  chlorite  schist. 

Apparently  named  for  village  or  Twp  of  Lunenburg,  Whltefleld  quad.,  Essex 
Co. 
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Lunina  formation. 

Uppor  Triatwic:  SoiithweBtPrn  Nevada  (Tonopah  and  Hawthorne  quad- 
rangles). 

S.  W.  Mullor  and  II.  G.  Ferguson.  1930  ( Geol.  Roc.  Am.  Bull.,  rol.  47.  pp.  24 1-252 i 
Luning  fm. — Chiefly  Is.  and  dol.,  but  where  in  contact  with  or  close  to  Exc*d.«i->- 
fm.,  an  in  Pilot  Mtns,  there  are  one  or  more  members  of  siliceous  slates  with  cgfe 
whose  pebbles  are  almost  wholly  chert.  In  Gabbs  Valley  the  fm.  is  chiefly  dart 
Is.  and  dol.  with  subordinate  si. ; in  places  there  are  interbodded  lava  flows,  altered 
andesite,  and  quartz  latite.  Some  of  siliceous  slates  may  be,  at  least  in  part  of 
tuffaceous  origin.  Fossils  are  Upper  Triasslc.  Thickness  10.000  ft.  Conformably 
underlies  Gabbs  fm.,  and  uncon.  overlies  Excelsior  fm.  (Middle  Triassic).  Namrd 
for  little  settlement  of  Luning.  in  Soda  Springs  Valley,  the  best  exposures  beinr 
In  mtns  bordering  this  valley.  Type  loc.  Is  on  N.  slope  of  Pilot  Mtns,  about  12 
ml.  SE.  of  Luning. 

Lupton  sand. 

Lower  Cretaceous:  Central  northern  Montana  (Cat  Creek  oil  field). 

F.  Reeves,  March  1921  (U.  8.  G.  8.  Press  Bull,  on  Cat  Creek  anticline.  Twp«  13.  14. 
15.  Rs.  28.  29.  30.  31  E..  Fergus  and  Garfield  Counties).  About  200  ft.  below 
top  of  Kootenai  fm.  is  a multiple-bedded  ss.,  30  to  60  ft.  thick,  which  has  yielded 
small  quantities  of  oil  in  Franz  Corp.  discovery  well,  sec.  21,  T.  15  N..  R.  30  E. 
and  in  Decker-Coil  ins  well,  sec.  13,  T.  15  N..  R.  29  E.  It  also  yields  strong  ar 
tesian  flow  of  fresh  water.  Is  us'ually  called  second  Kootenai  sand,  but  it  will 
be  here  referred  to  as  I/upton  Hand,  after  tbe  geologist  who  located  the  discovery 
well — a name  suggested  by  O.  W.  Freeman  in  Eng.  and  Min.  Jour.  April  17,  1920. 

Is  now  sometimes  called  Second  Cat  Creek  sand. 

Luquillo  formation. 

Cretaceous:  Puerto  Rico. 

H.  A.  MeyerhofT,  1931  (N.  Y.  Acad.  Scl.  Scientific  survey  of  Porto  Rico  and  Virgin 
Islands,  vol.  2,  pt.  3,  p.  279). 

Luscar  formation. 

Lower  Cretaceous:  Alberta. 

B.  R.  MacKay.  1929  (Canada  Gcol.  8urv.  Surnm.  Rept.  1928.  pt.  B.  p.  12)  and 
1930  (Canadian  Min.  and  Met.  Bull.  222,  p.  1312). 

Lusk. 

A name  applied  by  C.  [R.l  Keyes  (Pan-Am.  Geol.,  vol.  39,  No.  4,  1923.  p. 
320)  to  140  ft.  of  Miss.  lss.  shown  as  occupying  interval  btw.  Hardins- 
burg  and  Cypress  sss.  of  111.  Tills  is  position  of  Golconda  fm.  (Brokaw. 
1916).  Derivation  of  name  not  stated,  but  probably  named  for  the  small 
village  very  near  Golconda,  Pope  Co.,  SE.  III. 

Luta  limestone.  (In  Sumner  group.) 

Permian:  Central  and  southern  Kansas  and  northern  Oklahoma. 

J.  W.  Beedo,  1909  (Jour.  Geol..  vol.  17.  pp.  710-729.  and  Kans.  Acad.  8ci.  Trans., 
vol.  22,  p.  251).  Luta  Is. — More  or  less  cellular,  soft  gray  !»..  10  to  30  ft.  thick, 
with  siliceous  and  other  geodes  scattered  through  it  and  with  layers  of  more  or 
less  banded  chert  concretions.  Basal  menib.  of  Marion  stage.  Overlain  by  Enter- 
prise shales  and  underlain  by  Winfield  Is. 

“Marion  fm.”  has  been  abandoned  by  Itoth  Kans.  Geol.  Survey  and  U.  S. 
Geol.  Survey,  and  Luta  Is.  has  for  many  years  been  treated  as  hasnl 
fm.  of  Sumner  group.  In  Sept.  1936,  however,  R.  C.  Moore  (Kans. 
Geol.  Soe.  10th  Ann.  Field  Conf.  Guidebook,  p.  12)*  transferred  Luta  Is. 
to  Chase  group  and  treated  It  as  top  memb.  of  Winfield  Is.,  thus  redefin- 
ing Sumner  group,  Winfield  Is.,  and  Chase  group.  These  redefinitions 
have  not  yet  been  considered  by  U.  S.  Geol.  Survey  for  its  publications. 

See  also  under  Crcssiccll  Is. 
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Named  for  Luta  Brook,  a tributary  of  Antelope  Creek,  just  N.  of  Marion, 
Marion  Co.,  Ivans. 

L.uthers  Mills  coquinite. 

Upper  Devonian:  Northeastern  Pennsylvania  (Bradford  County). 

B.  Willard,  1936  (GeoL  Soc.  Am.  Bull.,  vol.  47,  No.  4,  pp.  571,  580,  583,  589,  592 >. 
Luthers  Mill s coquinite. — Name  here  applied  to  type  “Burlington  Is”  of  Sherwood, 
1878.  CoquiniteR  at  Lemon.  Lime  Hill,  Le  Raysville,  Rome,  and  Burlington 
assumed  to  be  the  same.  Useful  key  bed  to  upper  part  of  New  Milford  fm.,  or 
lowest  recognized  Canada  way.  Lies  near  top  of  New  Milford.  (On  p.  583  Is  a 
section  showing  Luthers  Mills  coquinite,  40  ft.  thick,  separated  from  overlying 
Damascus  red  sh.  by  a concealed  interval  of  25  ft.]  Williams  and  Kindle  (U.  S. 
G.  8.  Ball.  244,  1905)  gave  name  Franklindale  In.  to  a memb.  which  they  found 
near  Franklindale  and  at  Towanda  Narrows,  which  was  to  supplant  Sherwood’s 
preoccupied  term  “Burlington  ls.,“  which  at  its  type  loc.  Is  actually  a mass  of 
broken  shells,  a shell  breccia,  cemented  by  red  mud.  For  this  type  of  deposit 
writer  has  proposed  the  name  coquinite.  It  is  10  ft.  thick  in  central  Bradford 
Co.,  near  Burlington.  The  Franklindale  Is.,  according  to  Williams  and  Kindle 
and  also  the  writer’s  observations,  is  more  nearly  a true  Is.  or  group  of  thin 
lss.,  and  It  is  older  than  the  “Burlington,”  being  probably  late  Chemung.  There- 
fore, for  type  “Burlington”  the  name  Luthers  Mills  coquinite  iB  proposed,  from 
a crossroads  E.  of  Burlington,  Bradford  Co.,  near  which  place  the  beds  are  well 
exposed  aloug  the  highway.  They  lie  higher  than  most  of  Mansfield  iron  ores. 

Luyano  marls. 

Cretaceous : Cuba. 

E.  L.  De  Golyer,  1918  (A.  A.  P.  G.  Bull.,  vol.  2,  p.  141). 

Lyell  formation. 

Upper  Cambrian:  Alberta  and  British  Columbia. 

C.  D.  Walcott,  1920  (Smithsonian  Misc.  Coll.,  vol.  72,  No.  1,  p.  15).  Lvell  fm., 
Camb.,  Alberta.  [Walcott  fully  defined  this  fm.  in  Smithsonian  Misc.  Coll.,  vol. 
67,  No.  8,  Mar.  5,  1923,  pp.  460-461,  when  he  assigned  it  to  Upper  Camb.  and 
stated  that  it  underlies  Mons  fm.,  overlies  8ullivan  fm.,  and  is  1,270  to  1,700  -f- 
ft.  thick.] 

fLykens  series. 

Pennsylvanian:  Eastern  Pennsylvania. 

D.  White,  1900  (U.  S.  G.  S.  20th  Ann.  Kept.,  pt.  2,  p.  755).  Pottsvllle  fm.  has  been 
locally  called  “Lykens  series’’  by  Second  Geol.  Survey  (Ann.  Kept.  1886,  pt.  Ill ; 
Summ.  Final  Kept.  1895.  vol.  Ill,  pt.  1 ; Atlas  southern  anthracite  field,  pis. 
I-VI).  Contains  the  Lykens  coals. 

Lykins  formation. 

Triassic  (?)  and  probably  Permian:  Eastern  Colorado. 

N.  M.  Fenneman,  1905  (U.  S.  G.  8.  Bull.  265).  Lykins  fm. — A series  of  sss.  and 
sandy  shales,  with  a little  Is.  Is  clearly  distinguished  from  underlying  Lyons 
sa.  and  Fountain  fm.  by  its  softness  and  its  showy  colors,  the  most  striking  of 
which  is  a rich  brick  red  tb&t  characterizes  its  sandy  shales  und  shaly  sands. 
At  places  the  color  is  more  brownish,  but  It  is  always  deep  und  rich.  At  Fourmile 
Canyon,  where  the  fm.  is  somewhat  more  than  800  ft.  thick,  the  lowest  230 
ft.  are  largely  if  not  wholly  sss.  of  a clear  red  color,  u little  darker  than  brick. 
These  arc  overlain  by  the  “crinkled”  ss.,  here  35  ft.  thick.  Above  this  for  467  ft. 
there  are  no  exposures,  but  soil  is  very  red  and  exposures  not  far  distant  indi- 
cate that  most  of  this  thickness  is  red  aren.  shales.  Above  these  obscured  beds 
are  100  ft.  of  the  familiar  red  «s.  Any  horizon  of  this  fm.  may  be  slightly  calc., 
but  this  is  not  general.  The  “crinkled”  ss.  Is  present  wherever  the  Lykins  is 
found.  The  Lykins  is  the  “Upper  Wyoming”  of  Eldridge  at  localities  farther  S 
It  is  named  for  Lykins  Gulch  [about  9 ml.  N.  of  Boulder],  the  scenery  along 
which  owes  its  strange  and  beautiful  character  to  this  fm. 

Iu  places  is  overlain  uncon.  by  Upper  Jurassic  Morrison  fm.  and  in  other 
places  by  the  older  Entrada  ss.,  also  Upper  Jurassic. 
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Lyman  formation. 

Silurian  (Niagaran)  and  older  (?):  Northwestern  New  Hampshire  (Am- 
monoosue  River  region). 

C.  IT.  Hitchcock.  1874  (Am.  Jour.  8cL.  3d.  vol.  7.  pp.  408-470).  Lyman  group. — 
Chiefly  drab  soapy  qtzlte,  weathering  nearly  white;  parts  of  it  conglomeratic;  also 
includes  a cgl.  200  ft.  thick.  Thickness.  2.330  ft.  Underlies  clay  si.  and  an  aurif- 
erous cgl.  that  will  be  distinguished  from  Lyman  group  In  my  forthcoming  rept. 
Overlies  Lisbon  group.  Included  In  lluronlan. 

C.  H.  Hitchcock.  1004  (Geol.  8oc.  Am.  Bull.,  vol.  15.  pp.  401-482).  called  the  Lyman 
of  Ammonoosuc  dlst.  Lyman  achiat.  und  stated  that  it  consisted  chiefly  of  argll- 
lltic  schists,  also  that  the  Lyman.  IJsbon,  and  Swlftwater  “may  be  Ord.” 

C.  H.  Hitchcock,  1005  (Geo!,  of  Littleton,  N.  IT.,  p.  31,  Unlv.  Press.  Cambridge). 
Lyman  achiatn  do  not  represent  a strut,  terrane;  it  is  a jietrographical  designation. 
At  present  it  is  not  known  what  the  original  rocks  were,  but  one  of  them  must 
have  been  the  aren.  div.  of  sunds  and  cgls.  ond  another  an  argillite.  Underlies 
auriferous  cgl.  and  overlies  Lisbon  group,  both  of  which  are  Lower  Sll.  [Ord.]  or 
Carab. 

P.  H.  Lahee,  1913  (Am.  Jour.  Sol.,  4th,  vol.  30,  pp.  231-250).  Lyman  *chi*t8. — 
Highly  metamorphosed  flue-grained  sss.  and  mudstones  with  few  beds  of  fine  cgl.: 
drab  or  greenish  gray.  Are  pre-Sil. 

P.  H.  Lahee.  1016  (Jour.  Geol..  vol.  24.  pp.  366-381).  “Lyman  schists”  was  applied 
by  Hitchcock  to  a group  of  schists  many  of  which  are  characteristically  whitish  on 
weathered  surfaces.  Hitherto  Lyman  xerie*  has  been  regarded  as  a group  of  meta- 
morphosed sed.  rocks.  Field  evidence,  megascopic  examination  of  hum!  specimens, 
and  microscopic  examination  of  thin  sections  indicate  that  Lyman  series  contains 
Intcrbedded  members  tbnt  appear  to  be  of  volcanic  origin.  These  metamorphosed 
volcanic  rocks  include,  among  others,  specie*  related  to  quartz  keratophyres  and 
keratophyres  and  probably  also  tuffs  and  aggls.  of  similar  composition.  Structural 
relations  and  age  obscure.  Not  younger  than  Dev.  and  may  be  older.  [Appear*  to 
Include  Lyman  and  Lisbon  fm*.] 

C.  P.  Boss.  1923  (Am.  Jour.  Sci.,  5th,  vol.  5.  pp.  267-302).  Lyman  fm. — Intcrbedded 
gray,  white,  and  buff  schists  and  gray  phyllltcs.  parts  of  which  are  distinctly  calc. 
Contains  cgls..  and  sandy  schists  (not  so  conrse  as  those  in  underlying  Lisbon  and 
Swift  Water  fms.)  are  intcrbedded  with  fine-grained  more  or  less  calc,  gray  phyl- 
lites.  Corresponds  to  Lyman  group  of  Hitchcock,  although  there  are  minor  dif- 
ferences in  map  boundaries.  Scanty  fossils,  but  appears  fairly  certain  to  be=» 
nearby  rocks  of  Niagaran  age.  As  here  dellned  may  contain  rocks  of  2 ages,  the 
older  beings-- Lyman  series  of  Lahee. 

M.  Billings  in  1934  (see  1034  entry  under  titrtft  Water  fm.)  dropped  Lisbon.  Lyman, 
and  Swift  Water  from  the  nomenclature  of  Littleton  and  Moosllauke  quads. 

Named  for  exj>osureM  over  wide  urea  around  villuge  of  Lyman,  Grafton  <’o. 
Lyman  series. 

See  1916  entry  under  Lyman  fm. 

Lyman  erosion  surface. 

Pleistocene:  Northeastern  Utah  (Uinta  Mountains). 

W.  H.  Bradley.  1936  (U.  8.  0.  8.  P.  P.  185).  Lie*  50  to  75  ft.  above  Tipperary  sur- 
face. Named  for  fact  that  Lyman,  Wyo.,  is  built  upon  its  northern  edge. 

Lyme  granite  gneiss. 

Late  Carboniferous  or  post-Carboniferous  (?):  Southeastern  Connecticut. 

H.  E.  Gregory,  1006  (Conn.  Geol.  and  Nnt.  Hist.  Surv.  Bull.  6.  pp.  115,  148,  152,  and 
map).  Lyme  granite  gneixa. — Massive,  medium-grained,  generally  light  red  shading 
to  gray.  Essentially  pink  orthoclaxe.  quartz,  and  nlbite.  with  a small  though  some- 
what variable  amount  of  biotite  and  occasional  crystals  of  hornblende.  Consider- 
able pegmatite.  In  veins  and  in  spots,  1*  associated  with  the  rock.  Covers  portions 
of  towns  of  Lyme.  Old  Lyme,  and  East  Lyme.  Intrudes  Mamucoke  gneiss.  1m  in- 
truded by  Westerly  granite. 
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Lynch  dolomite. 

Upper  and  Middle  (?)  Cambrian:  Central  northern  Utah  (Oqulrrh  Moun- 
tains region). 

J.  Gllluly.  1932  (U,  S.  G.  8.  P.  P.  173).  Lvnch  dol — Thick-bedded  light-gray  dot. 
with  Home  dark-gray  dol.  spangled  with  short  white  rods  in  lower  part  and  with  a 
few  Is.  beds,  especially  in  lower  half.  Thickness  825  to  1,000  ft.  Uncon.  underlies 
Dev.  dol.  (Jefferson?).  Grades  into  underlying  Bowman  Is.,  the  bdy  being  arbi- 
trarily drawn  at  base  of  lowest  dol.  bed.  Named  for  exposures  on  Lynch  Ridge, 
N.  of  Opbir. 

Lynchburg  gneiss. 

Pre-Cambrian : Northeastern  Virginia. 

A.  I.  Jonas,  1927  (Geol.  Soc.  Am.  Bull.,  vol.  38,  pp.  844,  845).  Lynchburg  gneiss 
(also  called  Lynchburg  mica  gneiss]. — Fine-grained  blotite-quart*  gneiss  and  schist, 
in  part  garnetiferous.  Typically  exposed  at  Lynchburg.  Is  intruded  and  injected 
by  Precamb.  hornblende  gneiss,  gabbro,  and  quartz  nionzonite.  Widely  exposed  from 
Madison  Co.  southward,  and  is  oldest  known  rock  of  the  anticlinorlum.  May  be* 
Carolina  gneiss.  Some  previous  workers  have  included  this  Precamb.  gneiss  in 
Loudoun  fm.  [Ix>wer  Camb.],  but  it  can  readily  be  separated  from  tbe  Loudoun 
because  of  its  greater  degree  of  met u morphism  and  tbe  Igneous  intrusions  of  Pre- 
camb. age  which  it  contains. 

Lynch  (’reck  ImhI.  (In  Strawn  formation.) 

Pennsylvanian : Central  Texas. 

N.  F.  Drake,  1893  (Tex.  Geol.  Surv.  4th  Ann.  Kept.,  pt.  1,  p.  375).  Lynch  Creek 
bed. — At  base  usually  50  to  75  ft.  of  bluish  sandy  clay,  graduating  upward  into 
shaly  to  massive  ss.  and  downward  Into  sh.  In  places  the  ss.  is  75  to  100  ft. 
thick.  Basal  memb.  of  Strawn  div.  Uncon.  overlies  Bend  dlv.  and  underlies 
Burnt  Branch  bed. 

Named  for  Lynch  Creek,  W.  and  NW.  of  Nix,  Lampasas  Co. 

Lyndon  limestone. 

Middle  Cambrian:  Eastern  Nevada  (Pioche  region). 

L.  G.  Westgate  and  A.  Knopf,  1927  (Am.  Inst.  Min.  Met.  Engrs.  Trans.,  No.  1647. 
p.  5)  and  1932  (U.  8.  G.  8.  P.  P.  171).  Lyndon  Is. — Consists  of  200  ft.  of  light- 
gray  to  white  more  crystalline  Is.  (than  below),  usually  thick  Itedded  but  showing 
distinct  partings,  underlain  by  200  ft.  of  fine-grained  dark-gray,  rather  heavy - 
bedded  Is.  Conformably  underlie*  Middle  Cninb.  Chisholm  sh.  and  conformably 
overlies  Lower  Camb.  Pioche  sh.  So  closely  resembles  the  younger  Highland  Peak 
Is.  that  where  intervening  Chisholm  sh.  is  absent  it  is  difficult  to  separate  the  Iss. 
Typically  exposed  in  Lyndon  Gulch,  and  Is  present  in  Highland  and  Ely  Ranges. 
Fossils  not  abundant,  but  fm.  is  here  assigned  somewhat  arbitrarily  to  Middle 
Camb.,  along  with  the  fossiliferous  Chisholm  sh. 

Lyndon  gypsum  bod. 

Silurian  (Cayugan)  : Central  New  York  (Syracuse  region). 

G.  H.  Chadwick.  1930  (Geol.  Soc.  Am.  Bull.,  vol.  41,  p.  81).  The  full  succession  of 
Bertie  < Tonolowoy ) group  in  central  N.  Y.  Is:  Chrysler  ‘•wateriiiucs’*  (“Rondout” 
of  this  region);  Akron  dol.;  Wllliainsville  waterlliue  (cement  bed);  Scajaquada 
shaly  beds ; Falkirk  dol.;  and  Oatka  shaly  waterlimes.  Below  this  lies  Camillus 
fm.  The  Falkirk  corresponds  in  position  with  the  Fiddler's  Green.  The  mas- 
sive bed  taken  for  latter  by  Hopkins  at  mouth  of  Chrysler’*  Glen  is  lithologically 
indistinguishable  from  the  Falkirk.  If  the  covered  space  above  it  Is  actually 
occupied  by  Lyndon  gyp-,  then  these  two  beds  may  belong  to  Bertie  group  and 
search  should  be  made  for  the  Oatka  beneath  them.  The  alternative  Is  an  uncon. 
Lyndon  has  been  in  use  by  us  informally  a long  time,  but  I think  not  till  now 
officially  Introduced.  It  is  from  the  old  quarries  at  Lyndon,  a locality  made  typi- 
cal by  T.  C.  Hopkins'  bull,  on  Syracuse  quad. 
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Lynn  volcanic  complex. 

Devonian  or  Carboniferous : Northeastern  Massachusetts. 


C.  H.  Clapp,  1910  (Igneous  rocks  of  Essex  Co.,  Mass.).  Lynn  volcanic*. — Qoan 
keratophytes.  trachytes,  dacites,  and  andesites,  with  dikes  of  similar  rocks  ar> 
one  bostonite  dike. 

B.  K.  Emerson,  1917  (U.  8.  G.  S.  Bull.  597,  p.  200).  In  Essex  Co.  the  earlfcfl 
volcanic  rocks  rest  in  places  on  a coarse  aggl.  of  Dedham  granodiorite  and  an* 
called  Lynn  volcanic h by  Clapp.  They  form  the  older  and  more  felsitic  part  of 
the  complex  of  volcanic  rocks  to  which  LaForgc  has  given  the  name  Mattapto 
volcanic  complex. 

C.  H.  Clapp,  1921  (U.  8.  G.  8.  Bull.  704,  pp.  30-31,  34,  51.  58-71).  Lynn  volcanic 
is  term  applied  to  the  so-called  felsites,  formerly  called  petrosllex,  which  occur  N 
of  Boston  Basin.  They  are  chiefly  effusive  rocks  but  include  some  closely  relate) 
dike  rocks  that  apparently  served  as  feeders  for  the  lavas.  The  effusive  types 
are  chiefly  felsic,  largely  quartz  keratophyre,  but  include  trachyte,  dacite.  and 
andesite.  Extend  westward  from  Lynn  to  Middlesex  Co.  Rest  on  eroded  surface 
of  Dedham  granodiorite. 

L.  LaForge,  1932  (U.  8.  G.  S.  Bull.  839).  Lynn  volcanic  complex. — Nearly  all  of 
volcanic  origin  but  partly  effusive  and  partly  sedimentary.  Believed  to  be  contemp. 
with  Mattapan  volcanic  complex,  but  tentatively  treated  as  a distinct  fm.  Also 
believed  to  be  of  same  age  as  Newbury  volcanic  complex,  which  has  been  deter- 
mined to  be  probably  Lower  Dev.  The  norite  of  Nabant.  which  Clapp  included 
In  the  l4ynn,  is  here  excluded. 

Lynnfleld  serpentine. 

Cambrian  or  pre-Cambrian:  Northeastern  Massachusetts  (Essex  County) 

C.  H.  Clapp,  1910  (Igneous  rocks  of  Essex  Co.,  Mass.). 

Named  for  occurrence  at  Lynnfleld,  Essex  Co. 

Lynx  formation. 

Cambrian  (Upper)  : British  Columbia  and  Alberta. 

C.  D.  Walcott,  1913  (8mlthsonlnn  Misc.  Coll.,  vol.  57,  No.  12,  pp.  334.  337). 

Lyon  Mountain  granite. 

Pre-Cambrian:  Northern  New  York  (Clinton  County). 

W.  J.  Miller,  1919  (Jour.  Geol.,  vol.  27,  p.  29;  also  see  Eeon.  Geol.,  vol.  14,  p.  5121. 
Lyon  Mountain  granite. — Fine-  to  medium-grained  rock  usually  pink;  varies 
from  true  granite  through  granitic  syenite  to  quartz  syenite  or  even  quarts  diorite. 
Well  exposed  in  and  near  village  of  Lyon  Mountain  LClintou  Co.].  Is  perhaps 
most  conspicuous  nienib.  of  Cushing's  Saranac  fm.  There  is  considerable  field 
evidence  to  show  that  Lyon  Mountain  granite  grades  into  and  is  only  a facies'  of 
the  coarse-grained  rock  which  writer  proposes  to  name  Hawkrye  granite.  Both  of 
these  granites  are  believed  to  have  developed  from  a single  body  of  intruding 
magma.  Lyon  Mountain  granite  contaius  great  profusion  of  silexite  and  pegmatite 
masses,  while  Hawkeye  granite  contaius  relatively  few.  The  Ilawkeye  contain* 
many  aplite  dikes,  but  none  was  observed  in  typical  Lyon  Mountain  granite. 

Lyons  sandstone. 

Permian:  Central  northern  Colorado  (Boulder  and  neighboring  regions). 

N.  M.  Frimemuo,  1905  (U.  S.  G.  S.  Bull.  265).  The  rocks  of  Boulder  region  hitherto 
called  "Wyoming"  embrace  3 fms.  (descending)  Lyklns  fm.,  Lyons  ss.,  ami  Food 
tain  fm.  The  Lyklns  fm.  is  "Upper  Wyoming"  of  previous  repts.  The  "Lower 
Wyoming”  here  clearly  embraces  two  lithological  units.  The  lower  and  mujor  pert 
consists  chiefly  of  rather  coarse,  arkose  sss.  and  cgls.  of  reddish  color,  while  the 
upper  and  lesser  part  Is  a flner-gralned  quartzose  ss.  of  white,  "creamy”,  or  light- 
reddish  color.  The  coarse  sss.  were  called  Fountain  fm.  by  Cross  in  1‘lkes  Peak 
folio.  The  top  of  Fountain  fm.  is  not  exposed  In  Pikes  Peak  quad.,  hut  Darton 
(Geol  Si  >c.  Am.  Bull.,  vol.  15.  p.  22)  has  found  the  character  of  the  Fountain  as 
described  by  Cross  to  continue  (upward]  to  a white  ss.  corresponding  with  "creamj 
ss.”  of  Eldridge  occurring  in  Garden  of  the  Gods,  to  which  name  Lyons  a*,  is  her* 
given.  The  Fountain  is  characterized  by  very  thick  beds  throughout  and  cross- 
bedding  may  be  found  at  any  horizon.  The  Lyons  ss.  consists  of  purely  quartzes?  as. 

It  is  best  developed  at  Lyons  (a  few  mi.  N.  of  Boulder  disl.  as  mapped),  where 
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it  its  quarried  in  large  amounts.  The  siliceous  cement  of  this  ss.  has  sufficient  iron 
to  produce  shades  of  pink,  but  the  popular  name  “creamy  sss."  conveys  a wrong 
impression  as  to  their  color.  While  they  have  a fairly  uniform  shade  they  are 
locally  almost  white,  and  at  some  places  red.  These  sands  are  characterized  by 
cross-bedding  of  unusual  dimensions,  perfection,  and  dip,  which  is  at  a lower 
angle  than  that  of  the  true  bedding.  This  cross-bedded  stratum  reaches  max. 
thickness  of  207  ft.  at  Fourmile  Canyon  and  is  absent  Just  8.  of  Boulder  Creek. 
It  grades  into  underlying  Fountain  of  “Red  Beds,”  and  is  conformably  overlain  by 
Lykins  fm. 

R.  M.  Butters,  1013  (Colo.  Geol.  Surv.  Bull.  5,  pp.  68,  75,  etc.),  applied  Ingleslde  fm. 
to  100  to  125  ft.  of  beds  underlying  Lyons  gs.  and  overlying  Fountain  fm.  from  N. 
line  of  State  to  a little  N.  of  Lyons.  [See  under  Ingleslde  fm.] 

W.  T.  Lee,  1027  (U.  S.  G.  S.  P.  P.  140).  Lyons  ss.  redefined. — A hard  ledge- 
making  ss.,  100  ft.  thick,  characterized  by  conspicuous  cross-bedding,  occurs  at 
Lyons,  Colo.,  from  which  it  takes  its  name.  It  differs  in  general  appearance  from 
all  neighboring  rocks.  It  is  of  light-red  or  pink  color,  consists  almost  wholly  of 
coarse  sand,  contains  a few  small  pebbles  in  some  places  near  the  base,  and  Is 
separated  by  an  inconspicuous  erosional  uncon.  from  the  older  rocks.  The  most 
conspicuous  peculiarity  of  the  ss.  Is  its  cross-bedding.  As  originally  defined  by 
Fenneman  some  of  the  red  sed.  rocks  here  referred  to  Ingleslde  fm.  were  included 
in  Lyons  hs.,  for  the  Lyons  was  said  to  rest  on  the  Fountain.  However,  the 
original  description  applies  chiefly  to  the  cross-bedded  upper  part  (popularly  called 
"Creamy"  ss.  because  of  Its  light  color),  which  is  the  Lyons  of  present  paper. 
The  inclusion  in  the  Lyons  of  sss.  here  referred  to  Ingleslde  fm.  and  the  mls- 
correlation  of  these  older  sss.  with  beds  in  upper  part  of  the  Fountain  farther  8. 
have  led  to  confusion,  which  is  dispelled  by  following  the  fms.  at  outcrop  to  points 
where  both  Lyons  ss.  on  here  redefined  and  the  underlying  Ingleslde  fm.  wedge  out 
toward  S.  The  Lyons  ss.  as  here  redefined  is  traceable  by  Its  strat.  position  and 
physical  peculiarity  southward  beyond  Eldorado,  where  it  thins  out).  It  wTas  not 
found  near  Golden  nor  at  Morrison.  It  Is  practically  continuous  northward  to 
Boxelder  Canyon,  where  It  seems  to  thin  out.  No  fossils  except  tracks  of  a 
reptile  which  C.  W.  Gilmore  regards  as  Perm.  The  fosslliferous  beds  in  basal  part 
of  overlying  Lykins  fm.  are  regarded  as  probably  Perm.  Hence  Lyons  ss.  is  here 
classified  as  Perm.  [See  also  under  Ingle  side  fm.] 

Lyons  limestone. 

Pennsylvanian  (?):  Central  Oklahoma. 

A.  I.  Levorsen,  1928  (Okla.  Geol.  Surv.  Bull.  40BB,  pp.  17,  43).  Cromwell  sand  is 
basal  sand  of  the  Penn.  It  varies  in  thickness  from  0 to  100  ft.  and  extends  as 
far  W.  as  E.  side  of  R.  6 E.  A thin  Is.,  which  thickens  to  125  ft.  farther  E.,  there 
known  as  Lyons  Is.,  is  found  capping  it  in  several  places  in  Cromwell  field.  The 
Lyons  Is.  Is  correlated  by  some  geologists  with  Morrow  and  Wapanucka  Iss.  of  the 
outcrop,  but  according  to  Okla.  Geol.  Surv.  Bull.  40Q,  1928,  p.  180,  it  is  of 
Miss.  age. 

Lyons  sand. 

Lyons-Quinn  sand. 

A subsurface  limy  sand,  of  early  Penn,  or  late  Miss,  age,  in  Lyons-Quinn 
pool  of  Okmulgee  and  Okfuskee  Counties,  Okla.,  the  outcrop  of  which  has 
been  named,  by  R.  V.  Hollingsworth,  Union  Valley  ss.  mernb.  of  Wapa- 
nucka fm.,  and  said  to  compose  middle  memb.  of  Wapanucka  (early 
Penn.,  Pottsville). 

Lyons  moraine. 

Pleistocene  (Wisconsin  stage)  : Central  Michigan.  Shown  on  moraine  map 
(pi.  32)  in  U.  S.  G.  S.  Mon.  58.  Named  for  Lyons,  Ionia  Co. 

fLysite  formation. 

Eoeene  (lower)  : Northern  Wyoming  (Bighorn  Basin). 

W.  J.  Sinclair  and  W.  Granger,  1911  (Am.  Mus.  Nat.  niat.  Bull.,  vol.  30,  pp.  104, 
etc.).  Lysite  fm. — Lower  fm.  of  Wind  River  group  in  Wind  River  Basin ; well  ex- 
posed on  LyBite  Creek.  Consists  of  (descending)  : (1)  Yellowish  and  gray  sandy 
shales  covered  with  heavy  mantle  of  pebbles  from  older  rocks  of  ratns,  50  ft. ; (2) 
alternating  buff  sss.  (1  to  5 ft.  thick)  and  red  and  blue-gray  shales,  200  ft.;  (3) 
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gray  and  dark  brick-rad  aandy  shales  (red  predominating)  and  gray  m..  100  ft  : 
(4)  dull-colored,  deeply  disintegrated  clays  with  feldspathlc  ss.  and  much  gyp. 
thickness  undet.  I Sinclair  and  Granger  In  1012  (Am.  Mus.  Nat.  Hist.  Bull.  rsi. 
31.  pp.  60-82)  gave  thickness  of  their  Lyslte  fm.  as  600  ± ft.  I 

This  is  n geographic  name  applied  to  a paleontologic  zone  in  lower  part  of 
Wind  River  fm.,  or  H ind  liiver  A ( Hcptodon-Cort/phodon-Kohippu * zone1 
according  to  II.  F.  Osborn  (U.  S.  G.  S.  Mon.  55,  1929).  Geographic  name- 
arc  not  applied  to  paleontologic  zones  by  U.  S.  Geol.  Survey. 

Lytle  sandstone  member  (of  Purgatoire  formation). 

Lower  Cretaceous  (Comanche  series)  : Eastern  Colorado  (Colorado  Springs 
region ) . 

G.  I.  Finlay.  1016  (U.  S.  G.  S.  Colorado  Springs  folio.  No.  203).  Lytle  »«.  amt 
of  1‘uryatotre  fro. — Consists  of  145  ft.  (average  thickness)  of  ss.  with  intercalated 
beds  of  grit  and  sh.  Contains  pebbly  beds  at  several  hnrlsons.  Base  la  genersll; 
marked  by  15  ft.  or  less  of  coarse  massive  ss.,  prevailingly  siliceous,  white,  jet- 
lowlsh-brown,  or  blackish  grains.  Near  Colorado  City  the  base  of  Lytle  meat 
consists  of  100  ft.  of  fine-grained  white  or  cream-colored  ss.  Basal  memb,  of 
Purgatolre  fm.  Underlies  Glencalrn  sb.  memb.  Named  for  Lytle. 

Lytle  limestone. 

Permian : Central  northern  Texas. 

A.  M.  Lloyd  and  W.  C.  Thompson.  10211  (A.  A.  P.  G.  Bull.,  vol.  13.  pL  9,  pp  94*. 
040).  Lytle  fa. — A thin  Is.,  of  local  extent,  lying  30  ft.  above  Rainy  la.  and  125' 
ft.  below  Standpipe  Is. ; all  members  of  Clear  Fork  fm. 

Probably  named  for  Lytle  Creek,  Taylor  Co. 

tLytton  formation. 

Eocene : Central  Texas. 

H.  T.  H1U  and  T.  W.  Vaughan,  1002  (U.  S.  G.  S.  Austin  folio.  No.  76.  p.  6).  Lytton 
fm. — Limlnated  clay,  day  and  sand,  and  ss.,  the  latter  often  cmBs-bedded.  Thick 
ness  300  ft.  in  Austin  quad.  Fossils  c<>rres|sind  to  those  of  Midway  fm.  of  Eocene. 
Overlies,  probably  uncon..  Webberviile  [Navarro]  fm.  and  underlies  Uvalde  fm. 

Name  as  Midway  fm. 

Named  for  Lytton  Springs,  Caldwell  Co. 

Lytton  Springs  sand. 

Local  name  for  a subsurface  unit  consisting  of  porous,  soft  green  altered 
basic  Igneous  rock  called  serpentine,  which  produces  oil  at  Lytton 
Springs,  Tex.  Probably  somewhat  older  than  Thrall  sand.  Extends  from 
base  of  Austin  chalk  well  up  into  overlying  Taylor  marl. 
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